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1.0 Introduction 
 

The United States, The State of Illinois, the State of Ohio, SunCoke Energy, Inc., Gateway Energy 
and Coke Company, LLC (GECC), and Haverhill Coke Company, LLC (HNCC), are parties to a Consent 
Decree (CD) lodged in the U.S. District Court for the Southern District of Illinois with an Effective 
Date of November 7, 2014.  A First Amendment to the CD was filed on June 5, 2015.  A Second 
Amendment to the CD was entered on July 10, 2018.  See United States, et al. v. Gateway Energy 
& Coke Company, LLC, et al., Civil Action No. 3:13-cv-00616-DRH-SCW (S.D. Ill.). 
 
This report is being submitted pursuant to Paragraph 48 of the CD and the Second Amendment, 
and includes all information required to be submitted. 
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2.0 Work performed and progress made toward implementing the requirements of Section IV of the CD (Compliance Requirements), 
including completion of any milestones; 

 
A. Redundant HRSG Project, pursuant to Appendix A of the CD 

 

GECC Progress Made and Completion of Milestones 

Milestone Time 
Calendar 

Date 
Milestone Description Status 

913 Days after Effective Date 

5/8/2017 
Finalize GECC Battery Design and 

Changes based on HNCC No. 2 testing Complete 

5/8/2017 
Place order for long lead items for GECC 

Battery Complete 

5/8/2017 
Update Site Specific detailed engineering 

with lessons learned with HNCC No. 2 Complete 

1004 Days after Effective Date 8/7/2017 
Issue Construction Contract Request for 

Proposals Complete 

3 Years after Effective Date 11/7/2017 Finalize Site Specific Detailed Engineering Complete 

1187 Days after Effective Date 

2/6/2018 Award Construction Contract Complete 

2/6/2018 Mobilize Construction Complete 

2/6/2018 Start Site Preparation Complete 

1278 Days after Effective Date 5/8/2018 Start Structural Work Complete 

1369 Days after Effective Date 
8/7/2018 Redundant HRSG Installation Complete 

8/7/2018 Pipework Installation In Progress 

4 Years after Effective Date 11/7/2018 
GECC Battery Redundant HRSG in Service, 

subject to Operational testing Not Started 

1552 Days after Effective Date 

2/6/2019 
GECC Battery Redundant HRSG 

Operational Testing Not Started 

2/6/2019 
GECC Battery Tests; GECC Battery 

Redundant HRSG in Service Not Started 
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HNCC No. 1 Progress Made and Completion of Milestones 

Milestone Time  Milestone Description Status 

913 Days after Effective Date 

5/8/2017 
Finalize HNCC No. 1 Battery Design and 
Changes based on HNCC No. 2 testing 

HNCC No. 1 Battery Design complete, SDA 
evaluation is on-going 

5/8/2017 
Place order for long lead items for HNCC 

No. 1 Battery Complete 

5/8/2017 
Update Site Specific detailed engineering 

with lessons learned with HNCC No. 2 Complete 

1004 Days after Effective Date 8/7/2017 
Issue Construction Contract Request for 

Proposals Complete 

3 Years after Effective Date 11/7/2017 Finalize Site Specific Detailed Engineering Complete 

1187 Days after Effective Date 

2/6/2018 Award Construction Contract Complete 

2/6/2018 Mobilize Construction Complete 

2/6/2018 Start Site Preparation Complete 

1278 Days after Effective Date 5/8/2018 Start Structural Work Complete 

1369 Days after Effective Date 
8/7/2018 Redundant HRSG Installation Complete 

8/7/2018 Pipework Installation Complete 

4 Years after Effective Date 11/7/2018 
HNCC No. 1 Battery Redundant HRSG in 
Service, subject to Operational testing Complete 

1552 Days after Effective Date 

2/6/2019 
HNCC No. 1 Battery Redundant HRSG 

Operational Testing In Progress 

2/6/2019 
Complete HNCC No. 1 Battery Tests; 

HNCC No. 1 Battery Redundant HRSG in 
Service In Progress 
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HNCC No. 2 Progress Made and Completion of Milestones 

Milestone Time Calendar Date Milestone Description Status 

92 Days after Effective Date 

2/7/2015 Finalize process details Complete 

2/7/2015 
Evaluate long lead item quotes and place 

order by end of 1Q after the Effective Date 
for longest lead items 

Complete 

183 Days after Effective Date 

5/9/2015 Finalize process modeling Complete 

5/9/2015 Order balance of long lead materials Complete 

5/9/2015 Start detailed engineering Complete 

274 Days after Effective Date 8/8/2015 
Issue Construction Contract Request for 

Proposal 
Complete 

1 Year after Effective Date 11/7/2015 Finalize Site Specific Detailed Engineering Complete 

457 Days after Effective Date 

2/7/2016 Award Construction Contract Complete 

2/7/2016 Mobilize Construction Complete 

2/7/2016 Start Site Preparation Complete 

548 Days after Effective Date 5/8/2016 Start Structural Work Complete 

639 Days after Effective Date 
8/7/2016 Redundant HRSG Installation Complete 

8/7/2016 Pipework Installation Complete 

2 years after Effective Date 11/7/2016 
HNCC No. 2 Redundant HRSG in Service, 

subject to Operational testing 
Complete 

822 Days after Effective Date 

2/6/2017 HNCC No. 2 Project Operational testing Complete 

2/6/2017 
Complete HNCC No. 2 Tests; HNCC No. 2 

Redundant HRSG in service 
Completed Feb 6, 2017 
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B. Emission Limits 

 
Please see section 6.0 for more information regarding compliance with emissions limitations 
during the reporting period, pursuant to Paragraphs 14 and 15 of the Consent Decree.  Please see 
section 10.0 for a summary of emissions during Bypass Venting and Redundant Heat Recovery 
Steam Generator (HRSG) Tie-In time hours used. 
 

C. Emissions Minimization During All Bypass Venting 
 
Please see section 7.0 for more information regarding emissions minimization during Bypass 
Venting during the reporting period, pursuant to Paragraph 19 of the Consent Decree. 
 

D. Root Cause Failure Analysis (“RCFA”) for Bypass Venting Incidents 
 
Please see section 8.0 for a list of all RCFAs performed during the reporting period, pursuant to 
Paragraph 20 of the Consent Decree.  A copy of the RCFA report for each Bypass Venting Incident 
(as defined in Paragraph 8.e. of the CD) that occurred during the reporting period is included in 
Attachment A.  
 

E. Future Emissions Reductions 
 
Please see section 10.0 for more information regarding emissions of particulate matter (PM), 
PM10, lead (Pb), sulfur dioxide (SO2), hydrochloric acid (HCl), mercury (Hg), sulfuric acid (H2SO4), 
and nitrogen oxides (NOX) that occurred as a result of Bypass Venting during the reporting period, 
pursuant to Paragraph 25 of the Consent Decree. 
 

F. Quantification of Emissions During Bypass Venting 
 
Please see section 10.0 for more information regarding emissions of PM, PM10, Pb, SO2, HCl, Hg, 
H2SO4, and NOX that occurred as a result of Bypass Venting during the reporting period, pursuant 
to Paragraph 26 of the Consent Decree. 
 

G. Stack Testing and Continuous Emissions Monitoring (“CEMs”) 
 
Please see section 5.0 for more information regarding stack testing, continuous emissions 
monitoring and flow studies (as applicable) that occurred during the reporting period, pursuant 
to Paragraphs 29 - 33, and Paragraphs 34 - 36, of the Consent Decree, respectively. 
 

H. FGD and HRSG Preventative Maintenance and Operation (“PMO”) Plan and Reliability Studies 
 
Please see section 9.0 for more information regarding the PMO plan and reliability studies 
required by Paragraphs 37 and 38 of the Consent Decree, respectively. 
 

I. Permit Requirements 
 
Please see section 11.0 for more information regarding the status of permit applications, pursuant 
to Paragraphs 41 and 42 of the Consent Decree.    
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3.0 Any significant modifications to previously-submitted design specifications of any pollution 
control system, or to monitoring equipment, required to comply with the requirements of 
Section IV (Compliance Requirements); 
 
In May 2016, during the biennial FGD outage, new induced draft fans (ID Fans) were installed at 
HNCC No. 1.  HNCC is in the process of testing at HNCC No. 1 under the higher draft conditions 
utilized for gas sharing.  Once testing is complete, HNCC will evaluate the impact of the higher 
draft conditions on the system as a whole and proceed accordingly.  
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4.0 Any significant problems encountered or anticipated in complying with the requirements of 

Section IV (Compliance Requirements), including implemented or proposed solutions; 
 

No significant problems have been previously encountered in complying with Section IV of this 
Consent Decree for HH1 or HH2.   
 
As we have discussed with the governments, re-plating of the spray dryer absorbers (SDAs) at 
HNCC No. 1, HNCC No. 2 and GECC is necessary and is being completed to maintain and improve 
the mechanical integrity and reliability of the flue gas desulfurization units (FGDs), which in turn 
are required to ensure reliable and consistent operation of the Redundant HRSGs and Existing 
HRSGs simultaneously while operating in gas sharing mode.  Redundant HRSG Tie-in hours will be 
used to complete this re-plating work in accordance with the Second Amendment to the CD. 
 
In June 2018, GECC notified the United States and Illinois that a Force Majeure event as defined 
in Paragraph 99 of the CD occurred at GECC that will delay completion of the Redundant HRSG 
Project by approximately four months to approximately June 9, 2019.  Because of significant 
safety incidents associated with a contractor’s construction of the Redundant HRSG Project, GECC 
terminated its contract with that contractor, and work on that portion of the Redundant HRSG 
Project was halted.  GECC continued to work diligently on other portions of the Redundant HRSG 
Project, including the gas sharing tunnel work.  A new contractor was selected in early August and 
work on the Redundant HRSG quickly resumed.  GECC still intends to complete the Redundant 
HRSG Project by approximately June 9, 2019.    
  
Any potential non-conformances to the PMO plan, required under section IV.H, are included in 
Attachments B1 and C1, for HNCC and GECC respectively.  
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5.0 A summary of the emissions monitoring and testing data collected to demonstrate compliance 
with a requirement of the Consent Decree; 
 
A. Stack Testing During Scheduled FGD Maintenance (Paragraphs 29 – 33) 

 
Paragraph 29 of the CD requires certain stack testing be performed during any Scheduled FGD 
Maintenance that occurs more than 90 days after the Effective Date and is scheduled to last 
more than 2 days.   
 
GECC 
 
Stack testing was conducted at GECC during Scheduled FGD maintenance on September 17 - 
20, 2018 and October 4 – 5, 2018.  Notification was submitted to USEPA and IEPA on July 13, 
2018, at least 60 days prior to the testing, of GECC’s intent to conduct the testing during its 
Scheduled FGD Maintenance period.   
 
A report documenting the results of the stack test was submitted to USEPA and IEPA on 
November 16, 2018, within 60 days after conducting the stack test, as required by Paragraph 
33 of the CD.   
 
The test results from the completed testing are summarized in the table below. 
 

GECC September/October 2018 Scheduled FGD 
Maintenance Stack Testing Results Summary (lb/hr) 

Pollutant Avg. Emission Rate 

PM/PM10 1  (filt + cond)  21.2 

Lead 0.089 

Mercury 0.0039 

H2SO4 8.0 

HCl 53.6 

NOx Initial Test 
NOx Retest 

22.6 
19.3 

 
 

HNCC No. 1 
 
No such Scheduled FGD Maintenance occurred at HNCC No. 1 during the reporting period. 
 
 
HNCC No. 2 
 
As reported in the previous semi-annual report, stack testing was conducted at HNCC No. 2 
during Scheduled FGD Maintenance on June 12 - 15, 2018.  Notification was submitted to 
USEPA and OEPA on April 2, 2018, at least 60 days prior to the testing, of Haverhill’s intent to 
conduct the testing during its Scheduled FGD Maintenance period.   

                                                           
1 As detailed in the protocol submitted in July 16, 2018, the bypass vent stack temperature is too hot to perform the 
filterable portion of PM10 testing; therefore, PM10 emissions are assumed to be the same as PM. 
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A report documenting the results of the stack test was submitted to USEPA and OEPA on 
August 9, 2018, within 60 days after conducting the stack test, as required by Paragraph 33 of 
the CD.   
 
The test results from the completed testing are summarized in the table below. 
 

HNCC No.  2 June 2018 Scheduled FGD Maintenance 
Stack Testing Results Summary (lb/hr) 

Pollutant Avg. Emission Rate 

PM/PM10 2  (filt + cond)  21.2 

Lead 0.078 

Mercury 0.0018 

H2SO4 10.7 

HCl 22.2 

NOx 17.0 

   
 

B. CEMs (Paragraphs 34 – 35) 
 
Emissions monitoring pursuant to Paragraphs 34 and 35 was conducted at GECC, HNCC No. 
1 and HNCC No. 2. 
 
As required by Paragraphs 34 and 35, the CEMS was certified on HRSG #5 at HNCC No. 1 in 
May 2016, on HRSG #6 at HNCC No. 2 in September 2016 and on HRSG #5 at GECC in May 
2017.  Certifications were done in a manner that complies with 40 CFR Part 60 Appendix B, 
Performance Specification 2, and Appendix F.  Copies of the CEMS certification reports for the 
HNCC No. 1, HNCC No. 2 and GECC CEMS were provided in the 1st Half 2016 semi-annual 
report, the 2nd Half 2016 semi-annual report and the 1st Half 2017 semi-annual report, 
respectively. 
 
A copy of the hourly SO2 CEMS data for GECC, HNCC No. 1 and HNCC No.2 is included in 
Attachment E for the hours during which Bypass Venting was occurring.  The CEMS units 
operated continuously during Bypass Venting, with the exception of some very brief periods 
of time, as shown in Appendix E, during which invalid data was collected or maintenance or 
calibration was occurring.  
 
Attachment E includes the calculation of the average SO2 concentration for Bypass Venting 
during the reporting period and a calculation of the SO2 emission factors used to calculate 
emissions of SO2 from Bypass Venting during the reporting period for GECC, HNCC No. 1 and 
HNCC No. 2.  In addition, Attachment E includes the CEMS Excess Emissions Reports (EERs) 
for GECC, HNCC No. 1 and HNCC No. 2, as required by Paragraph 48, subparagraph (m) of the 
CD, as amended by the Second Amendment. 

  

                                                           
2 As detailed in the protocol submitted on April 2, 2018, the bypass vent stack temperature is too hot to perform the 
filterable portion of PM10 testing; therefore, PM10 emissions are assumed to be the same as PM. 
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C. Flow Studies (Paragraph 36) 
 
All flow studies have been completed and submitted, as required.  
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6.0 All exceedances of any emission limits set forth in Section IV. B (Emission Limits) of the 
Consent Decree; 

 
HNCC No. 1, HNCC No. 2 and GECC 

 
No exceedances of any emission limits set forth in Section IV.B of the Consent Decree occurred 
during this reporting period at HNCC No. 1, HNCC No.2 or GECC. 
 
 

7.0 All failures to comply with the emissions minimization required by Section IV.C. of the Consent 
Decree; 

  
Emissions Minimization Actions: 
 

(1) Reduce coal charge at each Affected Coke Oven Battery to no more than forty-two and a 
half (42.5) ton average on a wet basis, if practicable. 
 
(a) HNCC No. 1 and HNCC No. 2 followed this emissions minimization action during all 

periods of Bypass Venting during the reporting period. 
(b) GECC followed this emissions minimization action during all periods of Bypass Venting 

during the reporting period with the exception of the following events. 
(i) On 2 days during the reporting period, August 10, 2018 and August 30, 2018, 

GECC personnel failed to reduce charge weights on all ovens by two tons per oven 
when a tube leak occurred that was expected to last longer than 24 hours.  On 
both of these days.  This was due to a communication and paperwork error.  GECC 
personnel re-trained employees on charge weight reduction requirements.  For 
more detail on these events and charge weight reduction practices for other 
bypass venting events at GECC, please see Attachment A5. 

 
  

(2) Minimize sulfur content of coal charged to each oven to no more than 1.1% by weight if 
practicable 
 
(a) GECC, HNCC No. 1 and HNCC No. 2 followed this emissions minimization action during 

all periods of Bypass Venting during the reporting period. 
  

(3) Minimize duration of Bypass Venting to the extent practicable 
 
(a) GECC, HNCC No. 1 and HNCC No. 2 followed this emissions minimization action during 

all periods of Bypass Venting during the reporting period. 
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8.0 All RCFA(s) required by Section IV.D (Root Cause Failure Analysis for Bypass Venting Incidents) 

of this Consent Decree; 
 
The following table provides a summary of the RCFAs completed during this reporting period. 
Please see Attachment A for all RCFAs completed during this reporting period.  Additionally, a 
table showing the status of all corrective actions identified from each RCFA is included in 
Attachment A3.  
 

Investigation Description Start Date 
Duration 

(Days) 
Site 

8365 20180706_GCO_099_HRSG #3 TUBE LEAK 7/6/2018 28 GC 

8366 20180706_GCO_100_HRSG #5 TUBE LEAK 7/6/2018 27 GC 

8372 20180709_GCO_101_HRSG #3 TUBE LEAK 7/9/2018 24 GC 

8412 20180721_GCO_102_HRSG #1 TUBE LEAK 7/21/2018 26 GC 

8421 20180723_GCO_103_HRSG #2 VENT STACK TRIP 7/23/2018 24 GC 

8422 20180724_GCO_104_HRSG #1 TUBE LEAK 7/24/2018 24 GC 

8441 20180729_GCO_105_HRSG #6 TUBE LEAK 7/29/2018 19 GC 

8444 20180803_GCO_106_ID FAN TRIP 8/3/2018 18 GC 

8461 20180808_GCO_107_STACK 5 LID REPLACEMENT 8/8/2018 9 GC 

8466 20180809_GCO_108_HRSG #2 TUBE LEAK 8/9/2018 18 GC 

8474 20180810_GCO_109_ID FAN TRIP 8/10/2018 26 GC 

8476 20180810_GCO_110_HRSG #3 TUBE LEAK 8/10/2018 21 GC 

8495 20180819_GCO_111_HRSG #6 TUBE LEAK 8/19/2018 13 GC 

8496 20180822_GCO_112_HRSG #5 TUBE LEAK 8/22/2018 10 GC 

8506 20180823_GCO_113_HRSG #1 TUBE LEAK 8/23/2018 27 GC 

8511 20180830_GCO_114_HRSG #3 TUBE LEAK 8/30/2018 25 GC 

8625 20180904_GCO_116_FGD SDA Replating Outage 10/18/2018 28 GC 

8676 20181020_GCO_120_HRSG #2 TUBE LEAK 10/20/2018 26 GC 

8643 20181026_GCO_117_HRSG #3 TUBE LEAK 10/26/2018 30 GC 

8667 20181102_GCO_118_HRSG #6 TUBE LEAK 11/2/2018 26 GC 

8720 20181120_GCO_121_HRSG #6 TUBE LEAK 11/20/2018 20 GC 

8791 20181226_GCO_122_HRSG #2 TUBE LEAK 12/26/2018 5 GC 

8351 20180701_HHO_008_HCC1_Loss_of_ Power 07/01/18 25 HH 

8384 20180710_HHO_010_HCC2_ID_Fan_Trip 07/10/18 17 HH 

8443 20180730_HHO_011_HRSG8_Stack_Lid_ Maintenance 07/30/18 4 HH 

8455 20180806_HHO_012_HCC1_Loss_of_ Power 08/06/18 25 HH 

8519 20180909_HHO_013_HCC1_Loss_of_ Power 09/09/18 24 HH 

8588 20180921_HHO_014_HRSG6_Tube_Leak 09/21/18 18 HH 

8591 20181003_HHO_015_HRSG8_Tube_Leak 10/03/18 23 HH 

8594 20181007_HHO_016_HRSG4_RIO_Loss_of_Comm. 10/07/18 23 HH 

8614 20181006_HHO_017_HRSG5_Loss_of_ Draft 10/06/18 25 HH 

8644 20181015_HHO_018_HCC2_Loss_of_Draft_Tube_Leaks
_HRSGs7-8 

10/15/18 23 HH 
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8768 20181217_HHO_019_HRSG10_Stack_Lid_Replacement  12/17/18 21 HH 

8770 20181217_HHO_020_HRSG7_Tube_Leak  12/17/18 18 HH 

8785 20181226_HHO_021_HRSG7_Stack_Lid_ Replacement  12/26/18 19 HH 
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9.0 Any updated PMO Plan required by Paragraph 37 of this Consent Decree; 
 

No changes were made to the PMO Plans during the reporting period. The current versions of the 
plans were submitted with the 1st Half 2017 semi-annual report. 
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10.0 The emissions reduction information required by Paragraph 25 of this Consent Decree;  
 

The tables below outline actual emissions due to Bypass Venting (excluding Redundant HRSG Tie-
in Time), total Redundant HRSG Tie-in Time used, and quantification of emissions during Bypass 
Venting for this reporting period. The below tables have been revised to reflect the definition of 
“Redundant HRSG Tie-In” and Paragraph 15 as amended by the Second Amendment to the CD.  As 
stated in the amended Paragraph 15, for purposes of Redundant HRSG Tie-In pursuant to this CD, 
HNCC No. 1, HNCC No. 2 and GECC shall have 720 hours to complete such work, per Bypass Vent 
Stack, including all Bypass Venting through the Main Stack, plus additional time to complete the 
SDA Replating Project.  Additional reporting as required by the Second Amendment is included 
later in this semi-annual report. 
 

A. Tie-in Time Used 
 

 
  

Gateway Energy and Coke Company 

  Total Tie In Time Bypass Venting Hours Used (hours) 

  
Tie In Time Hours 

Used (hours)3 
Total Tie-in Hours 

Remaining 
1st SDA Replating 
Project (hours)1 

2nd SDA Replating 
Project (hours) 2 

Total SDA 
Replating Hours 

Over 720 

Stack #1 Open Hours 552 168 69.97 1191.5 1261.4 

Stack #2 Open Hours 552 168 72.88 1100.2 1173.1 

Stack #3 Open Hours 552 168 69.25 1103.2 1172.5 

Stack #4 Open Hours 552 168 102.92 1131.7 1234.6 

Stack #5 Open Hours 552 168 103.02 1148.1 1251.1 

Stack #6 Open Hours 552 168 105.85 1189.6 1295.5 

1 - Total hours requiring mitigation used for 1st half SDA Replating Project completed in May 2017 pursuant to the Second Amendment to the CD. 

2 - Total hours requiring mitigation used for the 2nd half SDA Replating Project used during this reporting period pursuant to the Second Amendment to 
the CD. 
3 - This column identifies the amount of hours used to complete the Redundant HRSG Tie-in work pursuant to the original CD.  In the 1st half 2018 semi-
annual report, the total Tie-in Time hours reported included the hours used to conduct the 1st half of the SDA Replating Project.  A portion of those 
originally reported hours have been removed from this column and were added to the 1st SDA Replating Project and Total SDA Replating Hours over 720 
columns in accordance with the 2nd Amendment to the CD in order to ensure sufficient Tie-in Time remains to complete the GCO gas-sharing project. 
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Haverhill Coke Company HNCC #1 

  

Total Tie In Time Bypass Venting Used (hours) 

For Tie In Work 
(hours)1 

Total For 2nd SDA 
Replating Project 

(hours)2 

HH2 SDA Replating 
Hours that Exceed 

720 

2nd SDA Replating Hours 
Used During this 
Reporting Period 

Stack #1 Open Hours 564.85 0 0 0 

Stack #2 Open Hours 558.15 0 0 0 

Stack #3 Open Hours 566.15 0 0 0 

Stack #4 Open Hours 565.8 0 0 0 

Stack #5 Open Hours 570.38 0 0 0 
1 - This column identifies the amount of hours used to complete the Redundant HRSG Tie-in work pursuant to the original CD and includes 
the hours used to conduct the 1st SDA Replating Project. 
2 - This column identifies the amount of hours used to complete the SDA Replating Project pursuant to the Second Amendment to the CD 
 

 

 

Haverhill Coke Company HNCC #2 

  

Total Tie In Time Bypass Venting Used (hours) 

For Tie In Work 
(hours)1 

Total For 2nd SDA 
Replating Project 

(hours)2 

HH2 SDA Replating 
Hours that Exceed 

720 

2nd SDA Replating 
Hours Used During this 

Reporting Period 

Stack #6 Open Hours 681.33 814.38 775.71 160.5 

Stack #7 Open Hours 683.52 813.97 777.49 160.55 

Stack #8 Open Hours 714.92 814.03 808.95 160.8 

Stack #9 Open Hours 700.85 814.39 795.24 161.27 

Stack #10 Open Hours 689.4 815.39 784.79 161.82 
1 - This column identifies the amount of hours used to complete the Redundant HRSG Tie-in work pursuant to the original CD and includes 
the hours used to conduct the 1st SDA Replating Project. 

2 - This column identifies the amount of hours used to complete the SDA Replating Project pursuant to the Second Amendment to the CD. 

  



Semi-Annual Report July 1, 2018 – December 31, 2018 Page 19 of 33 

 
B. Emissions During Bypass Venting 

 
1. Stack Testing 
 
GECC 
 
Scheduled FGD Maintenance was performed in September through October of 2018 at GECC.  
Stack testing was conducted during the Scheduled FGD Maintenance as required.  Emissions 
(other than SO2) for the entire semi-annual reporting period of July 1, 2018 through December 
31, 2018 for GECC were calculated using the stack test results obtained from the tests 
conducted in September and October 2018. 
 
Emissions of SO2 are calculated based on Bypass Vent Stack CEMS data collected during the 
reporting period. The table below illustrates the emission factors used in more detail. 
 
HNCC No. 1  
 
No stack testing was performed at HNCC No. 1 during the reporting period because a Scheduled 
FGD Maintenance outage did not occur. 
 
Emissions (other than SO2) for the entire semi-annual reporting period of July 1, 2018 through 
December 31, 2018 for HNCC No. 1 were calculated using the stack test results obtained from the 
tests conducted in March 2018. Emissions of SO2 are calculated based on Bypass Vent Stack CEMS 
data collected during the reporting period. The table below illustrates the emission factors used 
in more detail. 
 
HNCC No. 2 
 
No stack testing was performed at HNCC No. 2 during the reporting period because a Scheduled 
FGD Maintenance outage did not occur. 
 
Emissions (other than SO2) for the entire semi-annual reporting period of July 1, 2018 through 
December 31, 2018 for HNCC No. 2 were calculated using the stack test results obtained from the 
tests conducted in June 2018.  
 
Emissions of SO2 are calculated based on Bypass Vent Stack CEMS data collected during the 
reporting period. The table below illustrates the emission factors used in more detail. 
 
 
 
Emissions in Section 2 below were calculated as outlined in Paragraph 26 of the Consent Decree. 
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2. Emission Factors 
 

   
Emission factors for GECC for 1st Half 2018: 

PM (Filt + Cond) 12.7 lb/hr May 2017 Test, GECC, Bypass Vent Stack #5 

SO2 206.0 lb/hr Bypass Vent Stack #5 CEMs Data 1st Half 2018 
 
Emission factors for GECC for 2nd Half 2018: 

PM (Filt + Cond) 21.2 lb/hr Sept. 2018 Test, GECC, Bypass Vent Stack #5 

SO2
3   192.8 lb/hr Bypass Vent Stack #5 CEMs Data 2nd Half 2018 

 
Emission factors for HNCC No. 1 for 1st Half 2018: 

PM (Filt + Cond) 12.5 lb/hr Mar 2018 Test, HNCC 1, Bypass Vent Stack #5 

SO2 175.2 lb/hr Bypass Vent Stack #5 CEMs Data 1st Half 2018 
 
Emission factors for HNCC No. 1 for 2nd Half 2018: 

PM (Filt + Cond) 12.5 lb/hr Mar 2018 Test, HNCC 1, Bypass Vent Stack #5 

SO2 133.0 lb/hr Bypass Vent Stack #5 CEMs Data 2nd Half 2018 
 
Emission factors for HNCC No. 2 for 1st Half 2018: 

PM (Filt + Cond) 12.5 lb/hr Mar 2018 Test, HNCC 1, Bypass Vent Stack #5 

SO2 164.8 lb/hr Bypass Vent Stack #6 CEMs Data 1st Half 2018 

    

Emission factors for HNCC No. 2 for 2nd Half 2018: 

PM (Filt + Cond) 21.2 lb/hr Jun 2018 Test, HNCC 2, Bypass Vent Stack #5 

SO2 145.0 lb/hr Bypass Vent Stack #6 CEMs Data 2nd Half 2018 
 
 
    

 

                                                           
3 The emission factors for SO2 during Bypass Venting on HNCC No. 1, HNCC No. 2 and GECC were calculated using 
the data collected from the Bypass Vent Stack CEMs during the semi-annual reporting period.  These values were 
combined with the flue gas flow rate determined by the HNCC No. 1 flue gas flow rate study for HNCC No. 1 and 
HNCC No. 2 and by the GECC flue gas flow rate study for GECC to determine emissions for each semi-annual period.  
SO2 emission factors will continue to be updated for each semi-annual reporting period using the data collected from 
the CEMs during that reporting period.   
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3. Estimated Emissions  

Date 

 GECC Monthly Emissions 

Total Venting 
Hours (excludes 

Tie-in time) 
PM (tons) PM10 (tons) Lead (tons) SO2 (tons) HCl (tons) Hg (tons) 

H2SO4 
(tons) 

NOx (tons) 

Jan 2018 15.7 0.1 0.1 0.0 1.6 0.2 0.0 0.2 0.1 

Feb 2018 149.0 0.9 0.9 0.0 15.3 1.9 0.0 1.4 1.0 

Mar 2018 46.3 0.3 0.3 0.0 4.8 0.6 0.0 0.4 0.3 

Apr 2018 50.4 0.3 0.3 0.0 5.2 0.6 0.0 0.5 0.3 

May 2018 126.5 0.8 0.8 0.0 13.0 1.6 0.0 1.2 0.8 

Jun 2018 316.6 2.0 2.0 0.0 32.6 4.0 0.0 3.1 2.1 

Jul 2018 287.7 3.0 3.0 0.0 27.7 7.7 0.0 1.2 2.8 

Aug 2018 371.4 3.9 3.9 0.0 35.8 10.0 0.0 1.5 3.6 

Sep 2018 43.2 0.5 0.5 0.0 4.2 1.2 0.0 0.2 0.4 

Oct 2018 266.5 2.8 2.8 0.0 25.7 7.1 0.0 1.1 2.6 

Nov 2018 492.5 5.2 5.2 0.0 47.5 13.2 0.0 2.0 4.8 

Dec 2018 56.6 0.6 0.6 0.0 5.5 1.5 0.0 0.2 0.5 

 

Date 

GECC Rolling 12-Month Emissions 

Total Venting 
Hours (excludes 

Tie-in time) 
PM (tons) PM10 (tons) Lead (tons) SO2 (tons) HCl (tons) Hg (tons) 

H2SO4 
(tons) 

NOx (tons) 

Jan 2018 511.0 3.2 3.2 0.0 47.0 6.4 0.0 4.9 3.3 

Feb 2018 564.1 3.6 3.6 0.0 53.3 7.1 0.0 5.4 3.7 

Mar 2018 550.0 3.5 3.5 0.0 52.4 6.9 0.0 5.3 3.6 

Apr 2018 599.9 3.8 3.8 0.0 57.5 7.6 0.0 5.8 3.9 

May 2018 726.3 4.6 4.6 0.0 70.5 9.2 0.0 7.0 4.8 

Jun 2018 892.2 5.7 5.7 0.0 89.0 11.2 0.0 8.6 5.8 

Jul 2018 1150.7 8.5 8.5 0.05 114.2 18.6 0.0 9.5 8.4 

Aug 2018 1488.9 12.3 12.3 0.06 147.1 28.1 0.0 10.6 11.8 

Sep 2018 1531.7 12.7 12.7 0.06 151.2 29.3 0.0 10.8 12.2 

Oct 2018 1758.1 15.3 15.3 0.07 173.4 35.9 0.0 11.5 14.5 

Nov 2018 2204.5 20.2 20.2 0.09 216.8 48.5 0.0 13.0 19.0 

Dec 2018 2222.4 20.6 20.6 0.09 218.9 49.6 0.0 12.9 19.3 
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Date 

HNCC No. 1 Monthly Emissions 

Total Venting 
Hours (excludes 

Tie-in time) 
PM (tons) PM10 (tons) Lead (tons) SO2 (tons) HCl (tons) Hg (tons) 

H2SO4 
(tons) 

NOx (tons) 

Jan 2018 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

Feb 2018 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

Mar 2018 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

Apr 2018 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

May 2018 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

Jun 2018 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

Jul 2018 1.1 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0 

Aug 2018 2.3 0.0 0.0 0.0 0.2 0.0 0.0 0.0 0.0 

Sep 2018 2.3 0.0 0.0 0.0 0.2 0.0 0.0 0.0 0.0 

Oct 2018 1.3 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0 

Nov 2018 0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

Dec 2018 0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

 

Date 

HNCC No. 1 Rolling 12-Month Emissions 

Total Venting 
Hours (excludes 

Tie-in time) 
PM (tons) PM10 (tons) Lead (tons) SO2 (tons) HCl (tons) Hg (tons) 

H2SO4 
(tons) 

NOx (tons) 

Jan 2018 2.4 0.0 0.0 0.0 0.2 0.0 0.0 0.0 0.0 

Feb 2018 1.8 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0 

Mar 2018 1.7 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0 

Apr 2018 1.8 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0 

May 2018 1.8 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0 

Jun 2018 1.7 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0 

Jul 2018 2.7 0.0 0.0 0.0 0.2 0.0 0.0 0.0 0.0 

Aug 2018 5.0 0.0 0.0 0.0 0.4 0.1 0.0 0.0 0.0 

Sep 2018 7.1 0.0 0.0 0.0 0.5 0.1 0.0 0.0 0.1 

Oct 2018 8.2 0.1 0.1 0.0 0.6 0.2 0.0 0.0 0.1 

Nov 2018 7.7 0.0 0.0 0.0 0.5 0.2 0.0 0.0 0.1 

Dec 2018 7.6 0.0 0.0 0.0 0.5 0.1 0.0 0.0 0.1 
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Date 

HNCC No. 2 Monthly Emissions 

Total Venting 
Hours (excludes 

Tie-in time) 
PM (tons) PM10 (tons) Lead (tons) SO2 (tons)4 HCl (tons) Hg (tons) H2SO4 (tons) NOx (tons) 

Jan 2018 0.4 0.0 0.0 0.0 0.0 0.0 0.0 

 

0.0 0.0 

Feb 2018 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

 

0.0 0.0 

Mar 2018 83.0 0.5 0.5 0.0 6.8 0.8 0.0 

 

0.4 0.8 

Apr 2018 24.1 0.2 0.2 0.0 2.0 0.2 0.0 

 

0.1 0.2 

May 2018 0.8 0.0 0.0 0.0 0.1 0.0 0.0 

 

0.0 0.0 

Jun 2018 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

 

0.0 0.0 

Jul 2018 14.6 0.2 0.2 0.0 1.1 0.2 0.0 0.1 0.1 

Aug 2018 0.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

Sep 2018 1.0 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0 

Oct 2018 15.3 0.2 0.2 0.0 1.1 0.2 0.0 0.1 0.1 

Nov 2018 0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

Dec 2018 6.7 0.1 0.1 0.0 0.5 0.1 0.0 0.0 0.1 

  

                                                           
4 SO2 emissions were calculated using the HNCC No. 1, HRSG #3 Flow Study results for flue gas flow rate.   
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Date 

HNCC No. 2 Rolling 12-Month Emissions 

Total Venting 
Hours (excludes 

Tie-in time) 
PM (tons) PM10 (tons) Lead (tons) SO2 (tons)5 HCl (tons) Hg (tons) 

H2SO4 
(tons) 

NOx (tons) 

Jan 2018 96.2 0.9 0.9 0.0 7.9 1.0 0.0 0.5 0.9 

Feb 2018 66.7 0.6 0.6 0.0 5.2 0.7 0.0 0.3 0.6 

Mar 2018 127.1 0.9 0.9 0.0 10.0 1.3 0.0 0.6 1.2 

Apr 2018 149.8 1.0 1.0 0.0 11.9 1.5 0.0 0.7 1.4 

May 2018 150.2 1.0 1.0 0.0 11.9 1.5 0.0 0.8 1.4 

Jun 2018 150.2 1.0 1.0 0.0 11.9 1.5 0.0 0.8 1.4 

Jul 2018 164.7 1.2 1.2 0.0 12.9 1.7 0.0 0.8 1.5 

Aug 2018 162.0 1.2 1.2 0.0 12.8 1.6 0.0 0.8 1.5 

Sep 2018 162.9 1.2 1.2 0.0 12.8 1.6 0.0 0.8 1.5 

Oct 2018 176.8 1.3 1.3 0.0 13.8 1.8 0.0 0.9 1.6 

Nov 2018 139.9 1.0 1.0 0.0 11.2 1.4 0.0 0.7 1.3 

Dec 2018 146.4 1.1 1.1 0.0 11.7 1.5 0.0 0.7 1.3 

                                                           
5 SO2 emissions were calculated using the HNCC No. 1, HRSG #3 Flow Study results for flue gas flow rate.   
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11.0 Status of permit applications and a summary of all permitting activity pertaining to 
compliance with this Consent Decree; 

 
GECC permitting status and compliance: 

 The permit application to incorporate post-redundancy emission limits into the facility 
operating permit was submitted within 1 year of the effective date on November 4, 2015 
as required by Paragraph 42.  A copy of the submitted application was included in the 2nd 
half 2015 semi-annual report. 

 A construction permit application for construction of the redundant HRSG was submitted 
to IEPA November 6, 2015.  A copy of the submitted application was included in the 2nd 
half 2015 semi-annual report.  A construction permit was issued for the redundant HRSG 
on February 19, 2016. 

 GECC submitted a permit application to incorporate the amended emissions limitations 
established in Paragraph 17, in accordance with the Second Amendment on October 3, 
2018. A copy of the submitted application is included in Attachment C3 of this semi-
annual report.  

 
 

HNCC permitting status and compliance: 

 The permit application to incorporate post-redundancy emission limits into the facility 
operating permit was submitted within 1 year of the effective date on November 6, 2015 
as required by Paragraph 42.  A draft permit incorporating the post-redundancy emission 
limits into the facility operating permit was issued draft by OEPA on October 14, 2016.  A 
copy of the draft permit was provided to EPA/DOJ on October 19, 2016, in accordance 
with Paragraph 45 of the Consent Decree.  The permit was issued in final to HNCC on 
November 21, 2016. 

 A draft Title V Operating Permit was issued for HNCC on May 1, 2018. A copy of the draft 
permit was included in 1st Half 2018 semi-annual report. 

 HNCC submitted a permit application to incorporate the amended emissions limitations 
established in Paragraph 17, in accordance with the Second Amendment on October 5, 
2018. A copy of the submitted application is included in Attachment B4 of this semi-
annual report. 
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12.0 Any reports to the State of Illinois or the State of Ohio pertaining to compliance with this 
Consent Decree or the CAA 

 
For the HNCC facility, quarterly and semi-annual reports submitted for the time period covered 
by this report are included in Attachment B1.  All malfunction reports submitted during the 
reporting period are included in Attachment B2.  HNCC has submitted Weekly Tie-In Time 
notifications to the Portsmouth Local Air Agency for weeks during which Tie-In Time was utilized.  
These notifications are included in Attachment B3.  Other HNCC agency notifications are included 
in Attachment B4. 

 
For the GECC facility, semi-annual reports submitted for the time period covered by this report 
are included in Attachment C1.  All malfunction reports submitted during the reporting period are 
included in Attachment C2.   All other GECC reports are included in Attachment C3. 
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13.0 Information required by Appendix 4 (Potential Middletown Redundant HRSG project). 
 

Written evaluation for the duration of this reporting period of the compliance at the 
Middletown Facility with all Bypass Venting limits can be found in Attachment D. 
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14.0 Additional Information Required by Second Amendment to the CD. 
 

A Second Amendment to the CD was entered on July 10, 2018 (“Second Amendment”) to allow 
for additional bypass venting for re-plating the spray dryer absorbers (“SDAs”) at HNCC No. 1, 
HNCC No. 2, and GECC.  This section of the report satisfies the additional reporting requirements 
contained in the Second Amendment. 
 

A. Status of Corrective Actions 
 
Paragraph 20(j), as amended, requires reporting in this semi-annual report the status of all 
corrective actions not completed prior to the submission of the previous semi-annual report.  
Attachment A3 outlines the status of all corrective actions identified from each RCFA in this semi-
annual reporting period.  Attachment A4 provides an update of the status of all open corrective 
actions identified from RCFAs in prior reporting periods. 
 

B. CEMS Excess Emissions Reports (EERs) 
 
Attachment E includes the CEMS Excess Emissions Reports (EERs) for GECC, HNCC No. 1 and HNCC 
No. 2 as required by Paragraph 48, subparagraph (m) of the CD as amended. 
 

C. SDA Replating Project Status & Emissions Mitigation Calculations 
 
Pursuant to Paragraph 48.A. of the CD as amended, for the first semi-annual progress report 
submittal due at least 30 days after completion of each SDA Replating Project, the report shall 
include (a) the number of Bypass Venting hours resulting from the SDA Replating Project beyond 
720 hours per bypass vent stack, (b) the quantity of excess SO2, PM, Pb, HCl (Haverhill facility only) 
and H2SO4 (Gateway facility only) that occurred as a result of the SDA Replating Project and (c) 
the amount of emissions mitigation achieved.  This information is included in the sections below. 
 
 
i) Gateway Facility 
 
The SDA Replating Project was completed at GECC on October 23, 2018.  The tables below outline 
the total hours, the total excess emissions and the total mitigation achieved since July 1, 2017
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1. GECC SDA Replating Hours Beyond 720:       

         

  
1st SDA Replating 

Project (hours) 

2nd SDA 
Replating 

Project (hours) 

Total SDA 
Replating Project 
Hours Over 720      

Stack #1 70.0 1191.5 1261.4      

Stack #2 72.9 1100.2 1173.1  1st Half  SDA Replating completed May 2017 

Stack #3 69.3 1103.2 1172.5  2nd Half  SDA Replating completed Oct 2018 

Stack #4 102.9 1131.7 1234.6      

Stack #5 103.0 1148.1 1251.1      

Stack #6 105.9 1189.6 1295.5      

Total Stack Hours: 523.9 6864.3 7388.1      

         
2. Quantity of Excess Emissions Resulting from the SDA Replating Project at GECC    

The amount of excess emissions from the SDA Replating Project was calculated pursuant to Paragraph 65B of the Second Amendment to the CD 

Pollutant 

Bypass Vent 
Stack Emission 
Factor During 

1st SDA Replate 
(lb/hr)1 

Total 
Emissions2 

(tons) 

Total Duration 
of Bypass 
Venting5 
(calendar 

hours) 

Main Stack 
Emission 

Factor 
(lb/hr) 

Actual Main 
Stack 

Emissions 
During 
Normal 

Operations 

Total 
Venting 

Emissions 
From 1st 

SDA 
Replate 

Mitigation 
Factor 

GECC 1st SDA 
Replate Tons 
to Mitigate 

(tons) 

PM 12.7 3.3 87.3 11.02 0.5 2.8 1.15 3.3 

SO2
4 188.1 49.3 87.3 217.8 9.5 39.8 1.15 45.7 

Pb 0.075 0.0 87.3 0.005 0.0002 0.0 1.15 0.02 

H2SO4
2,3 19.3 3.5 87.3 0.85 0.04 3.4 1.15 4.0 

1 - PM, Pb and H2SO4 data from May 2017 BVS test report, SO2 data from 1st Half 2017 BVS CEMs data 

2 - Condensable PM emissions were subtracted from total H2SO4 to prevent double counting (most all condensable PM is H2SO4) 

3 - Condensable PM emissions during May 2017 BVS stack were 6 lb/hr 

4 - Actual main stack emissions from main stack SO2 CEMs averaged over the year 

5 – Equivalent calendar hours of bypass venting at main stack (average of days of bypass venting from the bypass vent stacks) 
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Pollutant 

Bypass Vent 
Stack Emission 
Factor During 

2nd SDA Replate 
(lb/hr)1 

Total 
Emissions2 

(tons) 

Total Duration 
of Bypass 
Venting5 
(calendar 

hours) 

Main Stack 
Emission 

Factor 
(lb/hr) 

Actual Main 
Stack 

Emissions 
During 
Normal 

Operations 

Total Excess 
Emissions 
From 2nd 

SDA Replate 
Mitigation 

Factor 

GECC 2nd 
SDA Replate 

Tons to 
Mitigate 

(tons) 

PM 21.2 72.8 1144.0 6.26 3.6 69.2 1.15 79.6 

SO24 192.8 661.7 1144.0 215.2 123.1 538.6 1.15 619.4 

Pb 0.089 0.3 1144.0 0.0013 0.0007 0.3 1.15 0.35 

H2SO4
2,3 8.0 0.0 1144.0 0.086 0.05 0.0 1.15 0.0 

1 - PM, Pb and H2SO4 data from Sept 2018 BVS test report, SO2 data from 2nd Half 2018 BVS CEMs data 

2 - Condensable PM emissions were subtracted from total H2SO4 to prevent double counting (most all condensable PM is H2SO4) 

3 - Condensable PM emissions during May 2017 BVS stack were 9.1 lb/hr 

4 - Actual main stack emissions from main stack SO2 CEMs averaged over the year 

5 – Equivalent calendar hours of bypass venting at main stack (average of days of bypass venting from the bypass vent stacks) 

Pollutant 
Total Tons to 

Mitigate Mitigated By:      

PM 82.8 PM      
SO2 (includes 

H2SO4) 669.1 
SO2, PM2.5 (after PM fully 

mitigated)      

Pb 0.37 Pb      

         

3. Progress Towards Mitigation        

         

Pollutant 
Tons Mitigated 

Per Month 2017 

Tons 
Mitigated Per 
Month 2018 

No. of Months 
2017 

No. of 
Months 

2018 
Total Tons 
Mitigated 

Total Tons 
Left to 

Mitigate   

PM 6.31 6.31 6 7.1 82.80 
Fully 

Mitigated*   

PM2.5 (for SO2) 3.79 3.79 0 4.9 18.48 
575.4 

  
SO2 (includes 

H2SO4) 4.67 3.93 6 12 75.20   

Pb 0.0053 0.0053 6 12 0.09 0.28   

*Once PM is fully mitigated, PM2.5 can be used to mitigate SO2      
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ii) Haverhill Facility  
 
The SDA Replating Project at HNCC No. 2 was completed on July 7, 2018.  The SDA Replating Project at HNCC No. 1 is expected to be 
completed in 2019.  The tables below outline the total hours and the total excess emissions for the HNCC No. 2 SDA Replating Project.  
Pursuant to Paragraph 65A. as amended, progress towards mitigation shall be calculated collectively for HNCC No. 1 and HNCC No. 2.  
Therefore, progress toward mitigation for the Haverhill facility will be included following completion of the SDA Replating Project at HNCC 
No. 1.  
 

1. HH2 SDA Replating Hours Beyond 720      

        

Stack #6 775.71       

Stack #7 777.49       

Stack #8 808.95       

Stack #9 795.24       

Stack #10 784.79       
Total Stack 

Hours: 3942.18       

        
2. Total Emissions to Mitigate       

        

Pollutant 

Bypass Vent 
Stack Emission 
Factor During 
SDA Replate 

(lb/hr)1 

Total 
Emissions 

(tons) 

Total Duration of 
Bypass Venting2 
(calendar hours) 

Main Stack 
Emission 

Factor (lb/hr) 

Actual Main 
Stack Emissions 
During Normal 

Operations 
Mitigation 

Factor 
HH2 Total to 

Mitigate (tons) 

PM 21.2 41.8 788.4 6.26 2.5 1.15 45.2 

SO2 145.0 285.8 788.4 159.5 62.9 1.15 256.4 

Pb 0.078 0.2 788.4 0.0013 0.0005 1.15 0.2 

HCl 22.2 43.8 788.4 0.086 0.03 1.15 50.3 

1 - PM, Pb and HCl data from June 2018 BVS test report, SO2 data from 2nd Half 2018 BVS CEMs data 

2 – Equivalent calendar hours of bypass venting at main stack (average of days of bypass venting from the bypass vent stacks) 
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Pollutant 
HH2 Total to 

Mitigate (tons) 

HH1 Total to 
Mitigate 

(tons) 
Haverhill Total to 

Mitigate (tons)     

PM 45.2 TBD TBD     

SO2 256.4 TBD TBD     

Pb 0.2 TBD TBD     

HCl 50.3 TBD TBD     

        

3. Progress Towards Mitigation       

        
Progress towards mitigation for the Haverhill facility will be calculated after completion of the SDA replating project on HNCC #1 which is 
planned to occur in March 2019. 
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Attachment A1 

Haverhill Coke Company, RCFAs Completed 



 
SunCoke Energy Environmental RCFA Report 

RCFA Name: 20180701_HHO_008_HCC1_Loss_of_PowerReport Date: 07/01/2018
Report #: 8351 Site: HH
RCFA Facilitator: NDGLOCKNER Location: HH1
RCFA Type: Environmental Location name: HAVERHILL 1
Date of Occurrence: Jul 1, 2018, 4:55 PM Investigation Completed: 07/26/2018

Section1 - General Information
Executive Summary:
  
On July 1, 2018, the plant experienced a brief power disruption due to the lightning storm affecting the area. The brief 
power disruption resulted in a large drop in incoming power to the facility tripping the variable frequency drives (VFD) for 
the HCC1 ID on a “phase imbalance” fault. As a result, the HCC1 ID fans also tripped, opening the HCC #1 bypass vent 
stacks #1 - #5 at 4:55 pm on loss of draft.
 
 Operations personnel immediately reset the faults on the VFDs and restarted ID fans A, B, and C, which allowed the 
Control Room Operator (CRO) to reestablish draft and begin closing the bypass vent stack lids associated with HRSGs #1 - 
#5 on July 1, 2018 at 4:59 pm. Please refer to the bypass venting table included in Section 1a of this report for the stack lid 
open and close times. The total duration of this bypass venting event was 0.55 hours.
 
 The root cause of this incident was determined to be disruption in incoming power that caused a phase imbalance fault and 
tripped the HCC1 ID Fan VFDs.
 
 The major corrective action identified for this event includes the ongoing evaluation of disturbances in incoming power 
during lightning events by the utility service provider, American Electric Power (AEP). This corrective action was 
previously identified as corrective action 1066463 in RCFA 7827.



Section 1a) Environmental Information

Were charge weights to affected ovens reduced to a 42.5 wet tons/oven average 48 hours prior to venting?

#1 #2 #3 #4 #5

Stack Lid Open Date/Time 7/1/18 16:55 7/1/18 16:55 7/1/18 16:55 7/1/18 16:55 7/1/18 16:55

Stack Lid Close Date/Time 7/1/18 16:59 7/1/18 17:01 7/1/18 17:03 7/1/18 17:05 7/1/18 17:00

Total Bypass Venting Time (mins) 4 6 8 10 5

Total Bypass Venting Time (hrs) 0.07 0.10 0.13 0.17 0.08

#6 #7 #8 #9 #10

Stack Lid Open Date/Time

Stack Lid Close Date/Time

Total Bypass Venting Time (mins) 0 0 0 0 0

Total Bypass Venting Time (hrs) 0.00 0.00 0.00 0.00 0.00

Pollutant: Lead 0.0 PM 0.0 SO2 0.0

Date Date

6/30/2018

7/1/2018

No

Avg S (%):

Estimated Avg Coal Sulfur Content Charged Per Day (applies to all ovens charged each day):

P901

P902

Vent Stack No.

Estimated Quantity of Emissions (tons)

Avg S (%):

0.82

0.86

Did the coal charged during the bypass event contain less than 1.1% sulfur content?

Vent Stack No.

If yes, please list the Maximo RCFA numbers here:

Explanation:  Bypass venting was a result of unplanned maintenance; therefore, charge weights could not be reduced at least 48 hours in 

advance.  HRSG Bypass Venting was not expected to exceed 24 hours.  Per the PMO plan, coal charge weights are reduced by 

approximately two tons per charging cycle during bypass venting events that are expected to exceed 24 hours.

If no, provide explanation of why the charge weights were not reduced to a 42.5 wet ton average.

No

Did the stack lid bypass event result from planned FGD or HRSG maintenance? No

Did multiple events involving stack lid open time occur within a 24 period?

Explanation:

SunCoke Energy Environmental RCFA Report

Describe: The Bypass Venting Event was a result of a brief disruption in power from the utility provider that caused the 

HCC1 variable frequency drives for the induced draft fans to trip on phase imbalance fault. 

If no, provide explanation of why the coal sulfur content was not reduced to a maximum of 1.1%.

Yes 



Bypass Venting Emissions Calculations for Haverhill Coke Company No. 1

Emission Factors (for one bypass vent stack):

Lead 0.08 lb/hr March 2018 Test, HNCC 1, Bypass Vent Stack #5

PM (Filt + Cond) 12.5 lb/hr March 2018 Test, HNCC 1, Bypass Vent Stack #5

SO2 133.0 lb/hr Calculated from 2nd Half CEMs Data

Corresponding RCFA Report: 20180701_HHO_008_HCC1_Loss_of_Power (8351)

Start Date/Time of Bypass Venting: 7/1/18 16:55

End Date/Time of Bypass Venting: 7/1/2018 17:05

Bypass Vent Stack Lid Open and Close Date/Time:

#1 #2 #3 #4 #5

Open Date/Time: 7/1/18 16:55 7/1/18 16:55 7/1/18 16:55 7/1/18 16:55 7/1/18 16:55

Close Date/Time: 7/1/18 16:59 7/1/18 17:01 7/1/18 17:03 7/1/18 17:05 7/1/18 17:00

Total Stack Lid Open Time per Bypass Vent Stack:

#1 #2 #3 #4 #5

Hours: 0.1 0.1 0.1 0.2 0.1

Minutes: 4 6 8 10 5

Total Bypass Venting Time:

Hours: 0.6 Minutes: 33

Calculation of Bypass Venting Emissions:

     Emissions = Emission Factor (lb/hr) x Total Hours of Bypass Venting x 1 ton/2000 lbs

#1 #2 #3 #4 #5

Lead (lbs) 0.0 0.0 0.0 0.0 0.0

PM (lbs) 0.8 1.2 1.7 2.1 1.0

SO2 (lbs) 8.9 13.3 17.7 22.2 11.1

Total Emissions from Bypass Venting Event

     Total Emissions = Sum of Emissions from Each Affected Bypass Vent Stack

Total lbs of Pollutant Emitted During Bypass Venting

Lead (tons) 0.0

PM (tons) 0.0

SO2 (tons) 0.0
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No. No.

1 2

5 6

9 10

13 14

17 18

3 4

7 8

11 12

15 16

19 20

21 22

25 26

29 30

33 34

37 38

23 24

27 28

31 32

35 36

39 40

41 42

45 46

49 50

53 54

57 58

43 44

47 48

51 52

55 56

59 60

61 62

65 66

69 70

73 74

77 78

63 64

67 68

71 72

75 76

79 80

81 82

85 86

89 90

93 94

97 98

83 84

87 88

91 92

95 96

99 100

44.60

44.16

44.26

44.12

42.60

42.60

42.84

42.65

42.64

44.82

46.14

43.26

44.86

43.96

44.84

45.12

45.70

46.35

46.14

45.99

Estimated Avg Charge Tons per Oven Charged (avg over duration of event):

Estimated Avg Coal Charge Weight/  Estimated Avg Coal Charge Weight/ 

46.01

45.59

44.84

44.62

45.03

46.21

43.22

44.81

43.18

43.50

46.07

46.04

46.07

44.43

44.43

45.66

45.58

44.89

44.65

45.73

43.22

43.22

42.91

46.45

45.59

45.65

45.66

43.22

43.32

45.15

45.56

45.63

45.70

45.10

43.23

43.05

41.66

43.05

42.82

45.53

44.11

44.11

42.59

42.65

44.11

44.19

44.19

42.62

42.76

42.36

42.64

42.57

44.09

44.12

43.65

44.11

43.94

42.52

42.60

42.60

42.59

44.12

42.67

42.65

44.59

44.62

44.67

42.64

42.59

44.66

42.62

42.59

44.59

44.57

42.19

42.07

42.12

42.65

42.76

42.65
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Section 2 - Investigation Information and Summary 
Cause and Effect Analysis (include steps taken to minimize emissions, if applicable):
 
On July 1, 2018, the plant experienced a brief power disruption due to the lightning storm affecting the area. The brief 
power disruption resulted in a large drop in incoming power to the facility tripping the variable frequency drives (VFD) for 
the HCC1 ID on a “phase imbalance” fault. As a result, the HCC1 ID fans also tripped, opening the HCC #1 bypass vent 
stacks #1 - #5 at 4:55 pm on loss of draft.

 Operations personnel immediately reset the faults on the VFDs and restarted ID fans A, B, and C, which allowed the 
Control Room Operator (CRO) to reestablish draft and begin closing the bypass vent stack lids associated with HRSGs #1 - 
#5 on July 1, 2018 at 4:59 pm.

 The root cause of this incident was determined to be disruption in incoming power that caused a phase imbalance fault and 
tripped the HCC1 ID Fan VFDs.

 The major corrective action identified for this event includes the ongoing evaluation of disturbances in incoming power 
during lightning events by the utility service provider, American Electric Power (AEP). This corrective action was 
previously identified as corrective action 1066463. AEP’s power distribution capabilities are external to the site, and are 
completely beyond HCC’s ability to control. Prior to making this request to AEP, HCC evaluated and/or implemented 
numerous corrective actions, including: 1) evaluating the HCC1 VFD voltage-magnitude and -duration settings (#5727883). 
As a result, HCC adjusted the voltage-magnitude and –duration settings on the HCC1 ID Fan VFDs in order to reduce the 
sensitivity to disturbances in incoming power; 2) working with the original equipment manufacturer (OEM) to review 
specific fault data associated with the trip (#873770). As a result, HCC verified that it was not an issue with equipment 
components and it was determined that the fault was caused by a disturbance in incoming power to the facility; 3) 
Programming an automatic restart function on the HCC1 ID Fan VFDs in order to reduce VFD downtown and subsequent 
bypass venting (#873771; 4) Replacing components that were damaged during a power disruption, including VFD fuses and 
circuit boards (#883286, #883287); 5) Performing a study to ensure VFD relay and current transducer settings are correct, 
which helps to ensure proper operation of breakers during faults (#1066159); and 6) conducting an electrical system study 
to identify grounding and lightning system protection options and help identify system sensitivity to electrical disturbances 
(#883288). As a result of corrective action #883288, HCC: a) verified that the grounding conductors in Electrical Building 
2e, which houses the HCC1 ID Fan VFDs, were bonded as necessary during construction b) locked the 5kV Automatic 
Transfer Switch (ATS) feeding the HCC1 ID Fan VFDs in the manual position, which prevents the ATS from operating 
during minor electrical disturbances and, c) will evaluate the use of ground rods in new electrical building installations to 
minimize the likelihood of ground faults due to lighting strikes.
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Section 3 - Causes
Cause Description of Root Cause Analysis of Root Cause (how did this 

contribute?)
Type of 
Cause

Cause 
Class

Repeat?

1761 Disruption in incoming power due to 
lightning

A disruption in incoming power caused a 
phase imbalance fault and tripped the 
HCC1 ID Fan VFDs.

Root Cause Physical 
Cause

YES

Section 4 - Measures Reasonably Available to Prevent or Reduce Likelihood of Recurrence (Corrective Actions)

CA# Description of Corrective Action Analysis of Corrective Action 

Additional Corrective Action Information:

CA# Responsible 
Person

Probable 
Effectiveness
	

Estimated 
Start Date of 

CA

Estimated 
Completion 

Date

Estimated Cost of 
Implementation

3rd Party Needed 
for 

Implementation?  

Action Effectiveness Definition

Value Description
1) Prevent Reoccurrence Action will Prevent Reoccurrence
2) Reduce Likelihood Action will Reduce Likelihood of Reoccurrence
3) Lessen Impact Action will Lessen Impact of Reoccurrence
4) Improvement / Unlikely to Prevent An Improvement but not Likely to Prevent Reoccurrence
5) Impact Cannot be Determined Action Impact Cannot be Determined at this Time
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RCFA Name: 20180710_HHO_010_HCC2_ID_Fan_TripReport Date: 07/10/2018
Report #: 8384 Site: HH
RCFA Facilitator: NDGLOCKNER Location: HH2 HRSG
RCFA Type: Environmental Location name: PLANT 2 HRSG
Date of Occurrence: Jul 10, 2018, 12:47 PM Investigation Completed: 07/27/2018

Section1 - General Information
Executive Summary:
  
On July 10, 2018, at HCC2, both A and C Induced Draft Fans (ID Fans) tripped, which in turn opened all Emergency 
Bypass Vent Stacks on HCC2 at 12:47 pm.
 
 At the time of this event, HRSG #10 was out of service for a drain valve replacement and the system was operating in gas 
sharing mode, with a higher draft from the ID Fans. HCC2 began experiencing difficulty maintaining the draft and 
personnel suspected that the issue was related to the C ID Fan. In order to troubleshoot C ID fan, B ID Fan had to be placed 
into service. When the control room operator gave the start command to B ID Fan, both A and C ID Fans tripped offline, 
and resulted in tripping A and C ID Fans, the HCC2 bypass vent stacks #6 - #10 opened at 12:47 pm on loss of draft.
 
 Operations personnel were immediately dispatched and found the main breaker supplying power to all three HCC2 ID Fans 
had tripped on a “Long Time Over Current Fault.” Maintenance personnel were then dispatched and reset the tripped 
breaker. Once the breaker was reset operations personnel restarted A and C ID fans which allowed the Control Room 
Operator (CRO) to reestablish draft and begin closing the bypass vent stack lids associated with HRSGs #6 - #10 on July 
10, 2018 at 2:25 pm. Please refer to the bypass venting table included in Section 1a of this report for the stack lid open and 
close times. The total duration of this bypass venting event was 8.38 hours.
 
 The root cause of this incident was determined to be the starting of the third fan while the other two fans were at elevated 
load. This caused breaker 812B1-A to trip on a Long Time Over Current Fault. The limit for this trip is 960 Amps for 4 
seconds at 4160 Volts, which was exceeded thus resulting in this event.
 
 The major corrective action identified for this event includes adding programming that would prevent startup of an HCC2 
ID Fan when the existing load exceeds the threshold current. Please note that the threshold current will be determined as 
part of this corrective action.



Section 1a) Environmental Information

Were charge weights to affected ovens reduced to a 42.5 wet tons/oven average 48 hours prior to venting?

#1 #2 #3 #4 #5

Stack Lid Open Date/Time

Stack Lid Close Date/Time

Total Bypass Venting Time (mins) 0 0 0 0 0

Total Bypass Venting Time (hrs) 0.00 0.00 0.00 0.00 0.00

#6 #7 #8* #9 #10

Stack Lid Open Date/Time 7/10/18 12:47 7/10/18 12:47 7/10/18 12:47 7/10/18 12:47 7/10/18 12:47

Stack Lid Close Date/Time 7/10/18 14:25 7/10/18 14:29 7/10/18 14:30 7/10/18 14:28 7/10/18 14:26

Total Bypass Venting Time (mins) 98 102 103 101 99

Total Bypass Venting Time (hrs) 1.63 1.70 1.72 1.68 1.65

Pollutant: Lead 0.0 PM 0.1 SO2 0.6

Date Date

7/9/2018

7/10/2018

Yes 

SunCoke Energy Environmental RCFA Report

Describe:  The Bypass Venting Event was a result of a loss of draft.

Estimated Avg Coal Sulfur Content Charged Per Day (applies to all ovens charged each day):

P901

P902

Vent Stack No.

Estimated Quantity of Emissions (tons)

Avg S (%):

0.86

No

Avg S (%):

0.80

Did the coal charged during the bypass event contain less than 1.1% sulfur content?

Vent Stack No.

If yes, please list the Maximo RCFA numbers here:

Explanation:  Bypass venting was a result of unplanned maintenance; therefore, charge weights could not be reduced at least 48 hours in 

advance.  HRSG Bypass Venting was not expected to exceed 24 hours.  Per the PMO plan, coal charge weights are reduced by 

approximately two tons per charging cycle during bypass venting events that are expected to exceed 24 hours.

If no, provide explanation of why the charge weights were not reduced to a 42.5 wet ton average.

No

Did the stack lid bypass event result from planned FGD or HRSG maintenance? No

Did multiple events involving stack lid open time occur within a 24 period?

Explanation:

If no, provide explanation of why the coal sulfur content was not reduced to a maximum of 1.1%.



Bypass Venting Emissions Calculations for Haverhill Coke Company No. 2

Emission Factors (for one bypass vent stack):

Lead 0.078 lb/hr July 2018 Test, HNCC 2, FGD Outage

PM (Filt + Cond) 21.2 lb/hr July 2018 Test, HNCC 2, FGD Outage

SO2 145 lb/hr Calculated from 2nd Half CEMs Data

Event Description: 20180710_HHO_011_HCC2_ID_Fan_Trip (8384)

Start Date/Time of Bypass Venting: 7/10/2018 12:47

End Date/Time of Bypass Venting: 7/10/2018 14:30

Bypass Vent Stack Lid Open and Close Date/Time:

#6 #7 #8 #9 #10

Open Date/Time: 7/10/18 12:47 7/10/18 12:47 7/10/18 12:47 7/10/18 12:47 7/10/18 12:47

Close Date/Time: 7/10/18 14:25 7/10/18 14:29 7/10/18 14:30 7/10/18 14:28 7/10/18 14:26

Total Stack Lid Open Time per Bypass Vent Stack:

#6 #7 #8 #9 #10

Hours: 1.6 1.7 1.7 1.7 1.7

Minutes: 98.0 102.0 103.0 101.0 99.0

Total Bypass Venting Time:

Hours: 8.4 Minutes: 503

Calculation of Bypass Venting Emissions:

     Emissions = Emission Factor (lb/hr) x Total Hours of Bypass Venting x 1 ton/2000 lbs

#6 #7 #8 #9 #10

Lead (lbs) 0.1 0.1 0.1 0.1 0.1

PM (lbs) 34.6 36.0 36.4 35.7 35.0

SO2 (lbs) 236.8 246.5 248.9 244.1 239.3

Total Emissions from Bypass Venting Event

     Total Emissions = Sum of Emissions from Each Affected Bypass Vent Stack

Total tons of Pollutant Emitted During Bypass Venting

Lead (tons) 0.0

PM (tons) 0.1

SO2 (tons) 0.6
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No. No.

101 102

105 106

109 110

113 114

117 118

103 104

107 108

111 112

115 116

119 120

121 122

125 126

129 130

133 134

137 138

123 124

127 128

131 132

135 136

139 140

141 142

145 146

149 150

153 154

157 158

143 144

147 148

151 152

155 156

159 160

161 162

165 166

169 170

173 174

177 178

163 164

167 168

171 172

175 176

179 180

181 182

185 186

189 190

193 194

197 198

183 184

187 188

191 192

195 196

199 200

42.29

42.35

42.24

42.36

41.72

42.35

42.33

42.41

42.24

41.66

41.67

41.68

42.24

42.35

42.38

42.29

42.33

42.5242.35

42.26

42.31

42.36

42.36

42.34

42.28

42.34

42.43

42.26

42.33

42.23

42.22

42.24

42.59

42.19

42.36

42.31

42.19

42.19

42.29

42.19

42.29

Estimated Avg Coal Charge Weight/ 

42.35 42.33

43.34

42.31

42.29

42.26

42.2942.34

42.31

42.23

42.45

42.24

42.40

42.35

42.26

42.24

42.34

42.37

42.26

42.24

42.33

42.31

42.23

42.45

42.36

42.38

42.35

42.28

42.33

42.26

42.36

42.35

42.28

42.29

42.48

42.36

42.88

42.24

42.14

42.34

Estimated Avg Coal Charge Weight/ 

Estimated Avg Charge Tons per Oven Charged (avg over duration of event):

41.49

42.31

42.33

42.29

42.30

42.31

41.62

41.22

41.65

41.61

42.36

42.35

42.38

42.28

42.26

42.36

42.35

42.45

42.24
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Section 2 - Investigation Information and Summary 
Cause and Effect Analysis (include steps taken to minimize emissions, if applicable):
  
On July 10, 2018, at HCC2, both A and C Induced Draft Fans (ID Fans) tripped, which in turn opened all Emergency 
Bypass Vent Stacks on HCC2 at 12:47 pm.
 
 At the time of this event, HRSG #10 was out of service for a drain valve replacement and the system was operating in gas 
sharing mode, with a higher draft from the ID Fans. HCC2 began experiencing difficulty maintaining the draft and 
personnel suspected that the issue was related to the C ID Fan.
 
 In order to troubleshoot C ID fan, B ID Fan had to be placed into service to allow C Fan to be removed from service for 
evaluation. When the control room operator gave the start command to B ID Fan, both A and C ID Fans tripped offline. As 
a result of the tripped A and C ID Fans, the HCC2 bypass vent stacks #6 - #10 opened at 12:47 pm on loss of draft.
 
 Operations personnel were immediately dispatched and found the main breaker supplying power to all three HCC2 ID Fans 
had tripped on a “Long Time Over Current Fault.” Maintenance personnel were then dispatched and reset the tripped 
breaker. Once the breaker was reset operations personnel restarted A and C ID fans which allowed the Control Room 
Operator (CRO) to reestablish draft and begin closing the bypass vent stack lids associated with HRSGs #6 - #10 on July 
10, 2018 at 2:25 pm.
 
 The root cause of this incident was determined to be the starting of the third fan while the other two fans were at elevated 
load. This caused breaker 812B1-A to trip on a Long Time Over Current Fault. The limit for this trip is 960 Amps for 4 
seconds at 4160 Volts, which was exceeded thus resulting in this event.
 
 The major corrective action identified for this event includes adding programming that would prevent startup of an HCC2 
ID Fan when the existing load exceeds the threshold current. Please note that the threshold current will be determined as 
part of this corrective action.
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Section 3 - Causes
Cause Description of Root Cause Analysis of Root Cause (how did this 

contribute?)
Type of 
Cause

Cause 
Class

Repeat?

1762 Startup of third fan while others at high 
load

  
 
 
 
The root cause of this incident was 
determined the starting of the third fan 
while the other two fans were at elevated 
load. This caused breaker 812B1-A to trip 
on a Long Time Over Current Fault. The 
limit for this trip is 960 Amps for 4 
seconds at 4160 Volts, which was 
exceeded thus resulting in this event.  
 
  

Root Cause Physical 
Cause

NO

Section 4 - Measures Reasonably Available to Prevent or Reduce Likelihood of Recurrence (Corrective Actions)

CA# Description of Corrective Action Analysis of Corrective Action 
1109657 CD - Add programming for startup of an HCC2 ID Fan Adding a permissive will prevent startup of an HCC2 ID 

Fan when the existing load exceeds the threshold 
current

Additional Corrective Action Information:

CA# Responsible 
Person

Probable 
Effectiveness
	

Estimated 
Start Date of 

CA

Estimated 
Completion 

Date

Estimated Cost of 
Implementation

3rd Party Needed 
for 

Implementation?  
1109657 MMUHLBAIER 1) Prevent 

Reoccurrence
08/01/2018 11/16/2018 0.00 NO

Action Effectiveness Definition

Value Description
1) Prevent Reoccurrence Action will Prevent Reoccurrence
2) Reduce Likelihood Action will Reduce Likelihood of Reoccurrence
3) Lessen Impact Action will Lessen Impact of Reoccurrence
4) Improvement / Unlikely to Prevent An Improvement but not Likely to Prevent Reoccurrence
5) Impact Cannot be Determined Action Impact Cannot be Determined at this Time
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RCFA Name: 20180730_HHO_011_HRSG8_Stack_Lid_MaintenanceReport Date: 07/30/2018
Report #: 8443 Site: HH
RCFA Facilitator: DMSTARKWEATHER Location: H-6108
RCFA Type: Environmental Location name: HRSG 08, HEAT 

RECOVERY STEAM GEN, 
NOOTER, BATTERY C

Date of Occurrence: Jul 30, 2018, 1:15 PM Investigation Completed: 08/03/2018

Section1 - General Information
Executive Summary:
  
On July 30, 2018, Haverhill operations held a maintenance event for replacing the east and west emergency vent stack lids 
on the associated Heat Recovery Steam Generator (HRSG) #8. The east and west lids were replaced as part of normal 
maintenance due to wear on the refractory and metal casing of the lid. In order to change the lids, the work required that the 
lids be open. During this maintenance, the bypass vent stack associated with HRSG #8 was open from 1:15 pm to 4:35 pm. 
The lids were cycled opened and closed after the replacement from 5:00 pm to 5:01 pm. The total duration of the bypass 
venting event was 3.35 hours. There were no corrective actions identified as a result of this bypass venting event.



Section 1a) Environmental Information

Were charge weights to affected ovens reduced to a 42.5 wet tons/oven average 48 hours prior to venting?

#1 #2 #3 #4 #5

Stack Lid Open Date/Time

Stack Lid Close Date/Time

Total Bypass Venting Time (mins) 0 0 0 0 0

Total Bypass Venting Time (hrs) 0.00 0.00 0.00 0.00 0.00

#6 #7 #8 #9 #10

Stack Lid Open Date/Time 7/30/2018 13:15

Stack Lid Close Date/Time 7/30/18 17:01

Total Bypass Venting Time (mins) 0 0 201 0 0

Total Bypass Venting Time (hrs) 0.00 0.00 3.35 0.00 0.00

Pollutant: Lead 0.0 PM 0.0 SO2 0.2

Date Date

7/29/2018

7/30/2018

Affected Oven  Affected Oven 

142 141

146 145

150 149

154 153

158 157

144 143

148 147

152 151

156 155

160 15943.58

44.15

44.19

44.18

43.66

43.63

43.70

43.63

43.78

43.56

45.70

45.65

43.58

43.73

43.59

44.98

45.02

46.14

46.16

46.02

Estimated Avg Charge Tons per Oven Charged (avg over duration of event):

Estimated Avg Coal Charge Weight/ 

No

Avg S (%):

Estimated Avg Coal Sulfur Content Charged Per Day (applies to all ovens charged each day):

P901

P902

Vent Stack No.

Estimated Quantity of Emissions (tons)

Estimated Avg Coal Charge Weight/ 

Avg S (%):

0.97

0.85

Did the coal charged during the bypass event contain less than 1.1% sulfur content?

Vent Stack No.

If yes, please list the Maximo RCFA numbers here:

Explanation:  No bypass venting occurred during the maintenance event.  Although the stack lids were opened to conduct maintenance 

on the lids themselves, the HRSG remained online during the maintenance and flue gases were routed through the HRSGs.

If no, provide explanation of why the charge weights were not reduced to a 42.5 wet ton average.

No

Did the stack lid bypass event result from planned FGD or HRSG maintenance? No

Did multiple events involving stack lid open time occur within a 24 period?

Explanation:

SunCoke Energy Environmental RCFA Report

Describe:  The stack lid opening was a result of conducting preventative maintenance of the HRSG #8 Stack Lids. 

If no, provide explanation of why the coal sulfur content was not reduced to a maximum of 1.1%.

Yes 



Bypass Venting Emissions Calculations for Haverhill Coke Company No. 2

Emission Factors (for one bypass vent stack):

Lead 0.078 lb/hr July 2018 Test, HNCC 2, Bypass Vent Stack #6

PM (Filt + Cond) 21.2 lb/hr July 2018 Test, HNCC 2, Bypass Vent Stack #6

SO2 145 lb/hr Calculated from 2nd Half CEMs Data

Event Description: 20180730_HHO_011_HRSG8_Stack_Lid_Maintenance (8443)

Start Date/Time of Bypass Venting: 7/30/2018 13:15

End Date/Time of Bypass Venting: 7/30/2018 17:01

Bypass Vent Stack Lid Open and Close Date/Time:

#6 #7 #8 #9 #10

Open Date/Time: 7/30/18 13:15

Close Date/Time: 7/30/18 16:35

Total Stack Lid Open Time per Bypass Vent Stack:

#6 #7 #8 #9 #10

Hours: 0.0 0.0 3.3 0.0 0.0

Minutes: 0.0 0.0 200.0 0.0 0.0

Total Bypass Venting Time:

Hours: 3.3 Minutes: 200

Calculation of Bypass Venting Emissions:

     Emissions = Emission Factor (lb/hr) x Total Hours of Bypass Venting x 1 ton/2000 lbs

#6 #7 #8 #9 #10

Lead (lbs) 0.0 0.0 0.3 0.0 0.0

PM (lbs) 0.0 0.0 70.7 0.0 0.0

SO2 (lbs) 0.0 0.0 483.3 0.0 0.0

Total Emissions from Bypass Venting Event

     Total Emissions = Sum of Emissions from Each Affected Bypass Vent Stack

Total tons of Pollutant Emitted During Bypass Venting

Lead (tons) 0.0

PM (tons) 0.0

SO2 (tons) 0.2



Bypass Venting Emissions Calculations for Haverhill Coke Company No. 2

Emission Factors (for one bypass vent stack):

Lead 0.078 lb/hr July 2018 Test, HNCC 2, Bypass Vent Stack #6

PM (Filt + Cond) 21.2 lb/hr July 2018 Test, HNCC 2, Bypass Vent Stack #6

SO2 145 lb/hr Calculated from 2nd Half CEMs Data

Event Description: 20180730_HHO_011_HRSG8_Stack_Lid_Maintenance (8443)

Start Date/Time of Bypass Venting: 7/30/2018 13:15

End Date/Time of Bypass Venting: 7/30/2018 17:01

Bypass Vent Stack Lid Open and Close Date/Time:

#6 #7 #8 #9 #10

Open Date/Time: 7/30/18 17:00

Close Date/Time: 7/30/18 17:01

Total Stack Lid Open Time per Bypass Vent Stack:

#6 #7 #8 #9 #10

Hours: 0.0 0.0 0.0 0.0 0.0

Minutes: 0.0 0.0 1.0 0.0 0.0

Total Bypass Venting Time:

Hours: 0.0 Minutes: 1

Calculation of Bypass Venting Emissions:

     Emissions = Emission Factor (lb/hr) x Total Hours of Bypass Venting x 1 ton/2000 lbs

#6 #7 #8 #9 #10

Lead (lbs) 0.0 0.0 0.0 0.0 0.0

PM (lbs) 0.0 0.0 0.4 0.0 0.0

SO2 (lbs) 0.0 0.0 2.4 0.0 0.0

Total Emissions from Bypass Venting Event

     Total Emissions = Sum of Emissions from Each Affected Bypass Vent Stack

Total tons of Pollutant Emitted During Bypass Venting

Lead (tons) 0.0

PM (tons) 0.0

SO2 (tons) 0.0



 
SunCoke Energy Environmental RCFA Report 

Section 2 - Investigation Information and Summary 
Cause and Effect Analysis (include steps taken to minimize emissions, if applicable):
 
The maintenance team performed the work as expediently as possible in order to minimize open stack time while also 
ensuring that the stack lid replacement crew's safety was not compromised.



 
SunCoke Energy Environmental RCFA Report 

Section 3 - Causes
Cause Description of Root Cause Analysis of Root Cause (how did this 

contribute?)
Type of 
Cause

Cause 
Class

Repeat?

1763 Maintenance performed on the bypass 
vent stack

Maintenance performed on the bypass 
vent stack associated with HRSG #8 to 
replace the east and west lids of the stack 
due to wear on the refractory and metal 
casing of the lid required that the vent 
stack be open.

Root Cause Physical 
Cause

NO

Section 4 - Measures Reasonably Available to Prevent or Reduce Likelihood of Recurrence (Corrective Actions)

CA# Description of Corrective Action Analysis of Corrective Action 

Additional Corrective Action Information:

CA# Responsible 
Person

Probable 
Effectiveness
	

Estimated 
Start Date of 

CA

Estimated 
Completion 

Date

Estimated Cost of 
Implementation

3rd Party Needed 
for 

Implementation?  

Action Effectiveness Definition

Value Description
1) Prevent Reoccurrence Action will Prevent Reoccurrence
2) Reduce Likelihood Action will Reduce Likelihood of Reoccurrence
3) Lessen Impact Action will Lessen Impact of Reoccurrence
4) Improvement / Unlikely to Prevent An Improvement but not Likely to Prevent Reoccurrence
5) Impact Cannot be Determined Action Impact Cannot be Determined at this Time



 
SunCoke Energy Environmental RCFA Report 

RCFA Name: 20180806_HHO_012_HCC1_Loss_of_PowerReport Date: 08/06/2018
Report #: 8455 Site: HH
RCFA Facilitator: NDGLOCKNER Location: HH1
RCFA Type: Environmental Location name: HAVERHILL 1
Date of Occurrence: Aug 6, 2018, 6:00 PM Investigation Completed: 08/31/2018

Section1 - General Information
Executive Summary:
 
On August 6, 2018, the plant experienced a brief power disruption due to the lightning storm affecting the area. The brief 
power disruption resulted in a large drop in incoming power to the facility tripping the variable frequency drives (VFD) for 
the HCC1 ID on a “phase imbalance” fault. As a result, the HCC1 ID fans also tripped, opening the HCC #1 bypass vent 
stacks #1 - #5 at 6:00 pm on loss of draft.

Operations personnel immediately reset the faults on the VFDs and restarted ID fans A, B, and C, which allowed the 
Control Room Operator (CRO) to reestablish draft and begin closing the bypass vent stack lids associated with HRSGs #1 - 
#5 on August 6, 2018 at 6:15 pm. Please refer to the bypass venting table included in Section 1a of this report for the stack 
lid open and close times. The total duration of this bypass venting event was 2.13 hours.

 The root cause of this incident was determined to be disruption in incoming power that caused a phase imbalance fault and 
tripped the HCC1 ID Fan VFDs.

 The major corrective action identified for this event includes the ongoing evaluation of disturbances in incoming power 
during lightning events by the utility service provider, American Electric Power (AEP). This corrective action was 
previously identified as corrective action 1066463 in RCFA 7827.



Section 1a) Environmental Information

Were charge weights to affected ovens reduced to a 42.5 wet tons/oven average 48 hours prior to venting?

#1 #2 #3 #4 #5

Stack Lid Open Date/Time 8/6/18 18:00 8/6/18 18:00 8/6/18 18:00 8/6/18 18:00 8/6/18 18:00

Stack Lid Close Date/Time 8/6/18 18:15 8/6/18 18:17 8/6/18 18:58 8/6/18 18:18 8/6/18 18:20

Total Bypass Venting Time (mins) 15 17 58 18 20

Total Bypass Venting Time (hrs) 0.25 0.28 0.97 0.30 0.33

#6 #7 #8 #9 #10

Stack Lid Open Date/Time

Stack Lid Close Date/Time

Total Bypass Venting Time (mins) 0 0 0 0 0

Total Bypass Venting Time (hrs) 0.00 0.00 0.00 0.00 0.00

Pollutant: Lead 0.0 PM 0.0 SO2 0.1

Date Date

8/5/2018

8/6/2018

No

Avg S (%):

Estimated Avg Coal Sulfur Content Charged Per Day (applies to all ovens charged each day):

P901

P902

Vent Stack No.

Estimated Quantity of Emissions (tons)

Avg S (%):

0.83

0.97

Did the coal charged during the bypass event contain less than 1.1% sulfur content?

Vent Stack No.

If yes, please list the Maximo RCFA numbers here:

Explanation:  Bypass venting was a result of unplanned maintenance; therefore, charge weights could not be reduced at least 48 hours in 

advance.  HRSG Bypass Venting was not expected to exceed 24 hours.  Per the PMO plan, coal charge weights are reduced by 

approximately two tons per charging cycle during bypass venting events that are expected to exceed 24 hours.

If no, provide explanation of why the charge weights were not reduced to a 42.5 wet ton average.

No

Did the stack lid bypass event result from planned FGD or HRSG maintenance? No

Did multiple events involving stack lid open time occur within a 24 period?

Explanation:

SunCoke Energy Environmental RCFA Report

Describe: The Bypass Venting Event was a result of a brief disruption in power from the utility provider that caused the 

HCC1 variable frequency drives for the induced draft fans to trip on phase imbalance fault. 

If no, provide explanation of why the coal sulfur content was not reduced to a maximum of 1.1%.

Yes 



Bypass Venting Emissions Calculations for Haverhill Coke Company No. 1

Emission Factors (for one bypass vent stack):

Lead 0.08 lb/hr March 2018 Test, HNCC 1, FGD Outage

PM (Filt + Cond) 12.5 lb/hr March 2018 Test, HNCC 1, FGD Outage

SO2 133.0 lb/hr Calculated from 2nd Half CEMs Data

Corresponding RCFA Report: 20180806_HHO_012_HCC1_Loss_of_Power (8455)

Start Date/Time of Bypass Venting: 8/6/18 18:00

End Date/Time of Bypass Venting: 8/6/2018 18:58

Bypass Vent Stack Lid Open and Close Date/Time:

#1 #2 #3 #4 #5

Open Date/Time: 8/6/18 18:00 8/6/18 18:00 8/6/18 18:00 8/6/18 18:00 8/6/18 18:00

Close Date/Time: 8/6/18 18:15 8/6/18 18:17 8/6/18 18:58 8/6/18 18:18 8/6/18 18:20

Total Stack Lid Open Time per Bypass Vent Stack:

#1 #2 #3 #4 #5

Hours: 0.2 0.3 1.0 0.3 0.3

Minutes: 15 17 58 18 20

Total Bypass Venting Time:

Hours: 2.1 Minutes: 128

Calculation of Bypass Venting Emissions:

     Emissions = Emission Factor (lb/hr) x Total Hours of Bypass Venting x 1 ton/2000 lbs

#1 #2 #3 #4 #5

Lead (lbs) 0.0 0.0 0.1 0.0 0.0

PM (lbs) 3.1 3.5 12.1 3.7 4.2

SO2 (lbs) 33.2 37.7 128.6 39.9 44.3

Total Emissions from Bypass Venting Event

     Total Emissions = Sum of Emissions from Each Affected Bypass Vent Stack

Total lbs of Pollutant Emitted During Bypass Venting

Lead (tons) 0.0

PM (tons) 0.0

SO2 (tons) 0.1
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No. No.

1 2

5 6

9 10

13 14

17 18

3 4

7 8

11 12

15 16

19 20

21 22

25 26

29 30

33 34

37 38

23 24

27 28

31 32

35 36

39 40

41 42

45 46

49 50

53 54

57 58

43 44

47 48

51 52

55 56

59 60

61 62

65 66

69 70

73 74

77 78

63 64

67 68

71 72

75 76

79 80

81 82

85 86

89 90

93 94

97 98

83 84

87 88

91 92

95 96

99 100

43.59

45.82

46.21

46.19

44.24

45.12

45.58

45.61

45.65

43.68

46.16

43.03

43.54

43.58

43.46

44.76

45.65

44.43

‐0.35

44.76

Estimated Avg Charge Tons per Oven Charged (avg over duration of event):

Estimated Avg Coal Charge Weight/  Estimated Avg Coal Charge Weight/ 

44.69

44.40

43.61

43.61

44.74

44.57

43.00

43.59

43.61

43.54

44.74

‐0.35

44.50

43.56

43.59

44.65

44.79

43.68

41.92

44.60

42.98

43.13

42.98

44.64

44.55

44.55

42.04

43.05

43.59

44.66

44.50

44.59

44.65

44.64

43.06

43.82

43.00

43.17

43.13

44.69

46.21

46.02

45.59

45.59

46.02

46.23

46.04

45.54

45.49

45.58

45.56

45.58

45.18

46.14

46.12

45.95

46.12

45.65

45.65

45.66

45.65

45.17

45.61

45.59

45.15

44.72

44.89

45.53

45.97

44.11

45.65

45.63

44.07

43.95

44.07

44.12

44.12

45.65

45.63

45.61



 
SunCoke Energy Environmental RCFA Report 

Section 2 - Investigation Information and Summary 
Cause and Effect Analysis (include steps taken to minimize emissions, if applicable):
 
On August 6, 2018, the plant experienced a brief power disruption due to the lightning storm affecting the area. The brief 
power disruption resulted in a large drop in incoming power to the facility tripping the variable frequency drives (VFD) for 
the HCC1 ID on a “phase imbalance” fault. As a result, the HCC1 ID fans also tripped, opening the HCC #1 bypass vent 
stacks #1 - #5 at 6:00 pm on loss of draft.

 Operations personnel immediately reset the faults on the VFDs and restarted ID fans A, B, and C, which allowed the 
Control Room Operator (CRO) to reestablish draft and begin closing the bypass vent stack lids associated with HRSGs #1 - 
#5 on August 6, 2018 at 6:15 pm.

 The root cause of this incident was determined to be disruption in incoming power that caused a phase imbalance fault and 
tripped the HCC1 ID Fan VFDs.

 The major corrective action identified for this event includes the ongoing evaluation of disturbances in incoming power 
during lightning events by the utility service provider, American Electric Power (AEP). This corrective action was 
previously identified as corrective action 1066463. AEP’s power distribution capabilities are external to the site, and are 
completely beyond HCC’s ability to control. Prior to making this request to AEP, HCC evaluated and/or implemented 
numerous corrective actions, including: 1) evaluating the P901 VFD voltage-magnitude and -duration settings (#5727883). 
As a result, HCC adjusted the voltage-magnitude and –duration settings on the P901 ID Fan VFDs in order to reduce the 
sensitivity to disturbances in incoming power; 2) working with the original equipment manufacturer (OEM) to review 
specific fault data associated with the trip (#873770). As a result, HCC verified that it was not an issue with equipment 
components and it was determined that the fault was caused by a disturbance in incoming power to the facility; 3) 
Programming an automatic restart function on the P901 ID Fan VFDs in order to reduce VFD downtown and subsequent 
bypass venting (#873771; 4) Replacing components that were damaged during a power disruption, including VFD fuses and 
circuit boards (#883286, #883287); 5) Performing a study to ensure VFD relay and current transducer settings are correct, 
which helps to ensure proper operation of breakers during faults (#1066159); and 6) conducting an electrical system study 
to identify grounding and lightning system protection options and help identify system sensitivity to electrical disturbances 
(#883288). As a result of corrective action #883288, HCC: a) verified that the grounding conductors in Electrical Building 
2e, which houses the P901 ID Fan VFDs, were bonded as necessary during construction b) locked the 5kV Automatic 
Transfer Switch (ATS) feeding the P901 ID Fan VFDs in the manual position, which prevents the ATS from operating 
during minor electrical disturbances and, c) will evaluate the use of ground rods in new electrical building installations to 
minimize the likelihood of ground faults due to lighting strikes.
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Section 3 - Causes
Cause Description of Root Cause Analysis of Root Cause (how did this 

contribute?)
Type of 
Cause

Cause 
Class

Repeat?

1863 Disruption in incoming power due to 
lightning

 
A disruption in incoming power caused a 
phase imbalance fault and tripped the 
HCC1 ID Fan VFDs.

Root Cause Physical 
Cause

YES

Section 4 - Measures Reasonably Available to Prevent or Reduce Likelihood of Recurrence (Corrective Actions)

CA# Description of Corrective Action Analysis of Corrective Action 

Additional Corrective Action Information:

CA# Responsible 
Person

Probable 
Effectiveness
	

Estimated 
Start Date of 

CA

Estimated 
Completion 

Date

Estimated Cost of 
Implementation

3rd Party Needed 
for 

Implementation?  

Action Effectiveness Definition

Value Description
1) Prevent Reoccurrence Action will Prevent Reoccurrence
2) Reduce Likelihood Action will Reduce Likelihood of Reoccurrence
3) Lessen Impact Action will Lessen Impact of Reoccurrence
4) Improvement / Unlikely to Prevent An Improvement but not Likely to Prevent Reoccurrence
5) Impact Cannot be Determined Action Impact Cannot be Determined at this Time
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RCFA Name: 20180909_HHO_013_HCC1_Loss_of_PowerReport Date: 09/09/2018
Report #: 8519 Site: HH
RCFA Facilitator: NDGLOCKNER Location: HH1 HRSG
RCFA Type: Environmental Location name: PLANT 1 HRSG
Date of Occurrence: Sep 9, 2018, 11:47 AM Investigation Completed: 10/03/2018

Section1 - General Information
Executive Summary:
  
On September 9, 2018, the plant experienced a brief power disruption due to a lightning storm affecting the area. The brief 
power disruption resulted in a large drop in incoming power to the facility tripping the variable frequency drives (VFD) for 
the HCC1 ID Fans, HRSG 12’s PLC, HCC2 Boiler Feed Water Pumps VFDs, HCC2 Atomizers, and HCC2 Dilution Water 
Pump VFDs. As a result of the HCC1 ID Fans VFDs tripping on a “phase imbalance” fault, the HCC1 ID fans also tripped, 
opening the HCC #1 bypass vent stacks #1 - #5 at 11:47 am on loss of draft.

Operations personnel were immediately dispatched to HCC2 to reset the faults on the VFDs for the Atomizers as the stack 
lids were still closed on HCC2. Once the HCC2 Atomizers were running, operations personnel reset the faults on the VFDs 
for the HCC1 ID Fan VFDs and restarted ID fans A, B, and C, which allowed the Control Room Operator (CRO) to 
reestablish draft and begin closing the bypass vent stack lids associated with HRSGs #1 - #5 on September 9, 2018 at 12:11 
pm. Please refer to the bypass venting table included in Section 1a of this report for the stack lid open and close times. The 
total duration of this bypass venting event was 2.17 hours.

 The root cause of this incident was determined to be disruption in incoming power that caused a phase imbalance fault and 
tripped the HCC1 ID Fan VFDs.

The major corrective action identified for this event includes the ongoing evaluation of disturbances in incoming power 
during lightning events by the utility service provide, American Electric Power (AEP).This corrective action was previously 
identified as corrective action 1066463 in RCFA 7827.



Section 1a) Environmental Information

Were charge weights to affected ovens reduced to a 42.5 wet tons/oven average 48 hours prior to venting?

#1 #2 #3 #4 #5

Stack Lid Open Date/Time 9/9/18 11:47 9/9/18 11:47 9/9/18 11:47 9/9/18 11:47 9/9/18 11:47

Stack Lid Close Date/Time 9/9/18 12:11 9/9/18 12:12 9/9/18 12:13 9/9/18 12:14 9/9/18 12:15

Total Bypass Venting Time (mins) 24 25 26 27 28

Total Bypass Venting Time (hrs) 0.40 0.42 0.43 0.45 0.47

#6 #7 #8 #9 #10

Stack Lid Open Date/Time

Stack Lid Close Date/Time

Total Bypass Venting Time (mins) 0 0 0 0 0

Total Bypass Venting Time (hrs) 0.00 0.00 0.00 0.00 0.00

Pollutant: Lead 0.0 PM 0.0 SO2 0.1

Date Date

9/8/2018

9/9/2018

Did the coal charged during the bypass event contain less than 1.1% sulfur content?

Vent Stack No.

If yes, please list the Maximo RCFA numbers here:

Explanation:  Bypass venting was a result of unplanned maintenance; therefore, charge weights could not be reduced at least 48 hours in 

advance.  HRSG Bypass Venting was not expected to exceed 24 hours.  Per the PMO plan, coal charge weights are reduced by 

approximately two tons per charging cycle during bypass venting events that are expected to exceed 24 hours.

If no, provide explanation of why the charge weights were not reduced to a 42.5 wet ton average.

No

Did the stack lid bypass event result from planned FGD or HRSG maintenance? No

Did multiple events involving stack lid open time occur within a 24 period?

Explanation:

SunCoke Energy Environmental RCFA Report

Describe: The Bypass Venting Event was a result of a brief disruption in power from the utility provider that caused the 

HCC1 variable frequency drives for the induced draft fans to trip on phase imbalance fault. 

If no, provide explanation of why the coal sulfur content was not reduced to a maximum of 1.1%.

Yes 

No

Avg S (%):

Estimated Avg Coal Sulfur Content Charged Per Day (applies to all ovens charged each day):

P901

P902

Vent Stack No.

Estimated Quantity of Emissions (tons)

Avg S (%):

0.83

0.96



Bypass Venting Emissions Calculations for Haverhill Coke Company No. 1

Emission Factors (for one bypass vent stack):

Lead 0.08 lb/hr March 2018 Test, HNCC 1, FGD Outage

PM (Filt + Cond) 12.5 lb/hr March 2018 Test, HNCC 1, FGD Outage

SO2 133.0 lb/hr Calculated from 2nd Half CEMs Data

Corresponding RCFA Report: 20180909_HHO‐013_HCC1_Loss_of_Power (8519)

Start Date/Time of Bypass Venting: 9/9/18 11:47

End Date/Time of Bypass Venting: 9/9/2018 12:15

Bypass Vent Stack Lid Open and Close Date/Time:

#1 #2 #3 #4 #5

Open Date/Time: 9/9/18 11:47 9/9/18 11:47 9/9/18 11:47 9/9/18 11:47 9/9/18 11:47

Close Date/Time: 9/9/18 12:11 9/9/18 12:12 9/9/18 12:13 9/9/18 12:14 9/9/18 12:15

Total Stack Lid Open Time per Bypass Vent Stack:

#1 #2 #3 #4 #5

Hours: 0.4 0.4 0.4 0.5 0.5

Minutes: 24 25 26 27 28

Total Bypass Venting Time:

Hours: 2.2 Minutes: 130

Calculation of Bypass Venting Emissions:

     Emissions = Emission Factor (lb/hr) x Total Hours of Bypass Venting x 1 ton/2000 lbs

#1 #2 #3 #4 #5

Lead (lbs) 0.0 0.0 0.0 0.0 0.0

PM (lbs) 5.0 5.2 5.4 5.6 5.8

SO2 (lbs) 53.2 55.4 57.6 59.9 62.1

Total Emissions from Bypass Venting Event

     Total Emissions = Sum of Emissions from Each Affected Bypass Vent Stack

Total lbs of Pollutant Emitted During Bypass Venting

Lead (tons) 0.0

PM (tons) 0.0

SO2 (tons) 0.1



SunCoke Energy Environmental RCFA Report

No. No.

1 2

5 6

9 10

13 14

17 18

3 4

7 8

11 12

15 16

19 20

21 22

25 26

29 30

33 34

37 38

23 24

27 28

31 32

35 36

39 40

41 42

45 46

49 50

53 54

57 58

43 44

47 48

51 52

55 56

59 60

61 62

65 66

69 70

73 74

77 78

63 64

67 68

71 72

75 76

79 80

81 82

85 86

89 90

93 94

97 98

83 84

87 88

91 92

95 96

99 100

46.06

45.05

46.45

46.44

46.35

46.33

46.48

46.04

46.04

46.02

46.00

46.37

46.00

46.23

46.40

46.36

46.38

46.26

46.36

46.31

46.45

45.34

46.38

46.35

46.40

46.36

46.50

46.21

46.57

46.40

46.35

46.40

46.50

45.37

46.29

45.90

46.41

46.41

46.26

46.21

46.19

46.16

46.16

45.90

46.06

46.21

46.24

46.15

46.12

46.14

46.24

46.15

46.04

45.95

46.18

46.22

46.18

46.04

46.12

45.30

46.11

46.07

46.28

46.17

45.75

45.95

46.17

46.48

46.40

45.00

46.27

46.29

46.12

46.16

46.47

46.23

46.27

46.45

46.33

46.16

Estimated Avg Charge Tons per Oven Charged (avg over duration of event):

Estimated Avg Coal Charge Weight/  Estimated Avg Coal Charge Weight/ 

46.43

46.40

46.29

46.30

46.28

45.51

46.17

46.24

46.18

46.21

46.43

46.50

46.40

46.41

46.45

46.53

46.40

46.50

46.40

46.22



 
SunCoke Energy Environmental RCFA Report 

Section 2 - Investigation Information and Summary 
Cause and Effect Analysis (include steps taken to minimize emissions, if applicable):
 
On September 9, 2018, the plant experienced a brief power disruption due to a lightning storm affecting the area. The brief 
power disruption resulted in a large drop in incoming power to the facility tripping the variable frequency drives (VFD) for 
the HCC1 ID Fans, HRSG 12’s PLC, HCC2 Boiler Feed Water Pumps VFDs, HCC2 Atomizers, and HCC2 Dilution Water 
Pump VFDs. As a result of the HCC1 ID Fans VFDs tripping on a “phase imbalance” fault, the HCC1 ID fans also tripped, 
opening the HCC #1 bypass vent stacks #1 - #5 at 11:47 am on loss of draft.

 Operations personnel were immediately dispatched to HCC2 to reset the faults on the VFDs for the Atomizers as the stack 
lids were still closed on HCC2. Once the HCC2 Atomizers were running, operations personnel reset the faults on the VFDs 
for the HCC1 ID Fan VFDs and restarted ID fans A, B, and C, which allowed the Control Room Operator (CRO) to 
reestablish draft and begin closing the bypass vent stack lids associated with HRSGs #1 - #5 on September 9, 2018 at 12:11 
pm.

 The root cause of this incident was determined to be disruption in incoming power that caused a phase imbalance fault and 
tripped the HCC1 ID Fan VFDs.

 The major corrective action identified for this event includes the ongoing evaluation of disturbances in incoming power 
during lightning events by the utility service provider, American Electric Power (AEP).This corrective action was 
previously identified as corrective action 1066463. AEP’s power distribution capabilities are external to the site, and are 
completely beyond HCC’s ability to control. Prior to making this request to AEP, HCC evaluated and/or implemented 
numerous corrective actions, including: 1) evaluating the P901 VFD voltage-magnitude and -duration settings (#5727883). 
As a result, HCC adjusted the voltage-magnitude and –duration settings on the P901 ID Fan VFDs in order to reduce the 
sensitivity to disturbances in incoming power; 2) working with the original equipment manufacturer (OEM) to review 
specific fault data associated with the trip (#873770). As a result, HCC verified that it was not an issue with equipment 
components and it was determined that the fault was caused by a disturbance in incoming power to the facility; 3) 
Programming an automatic restart function on the P901 ID Fan VFDs in order to reduce VFD downtown and subsequent 
bypass venting (#873771; 4) Replacing components that were damaged during a power disruption, including VFD fuses and 
circuit boards (#883286, #883287); 5) Performing a study to ensure VFD relay and current transducer settings are correct, 
which helps to ensure proper operation of breakers during faults (#1066159); and 6) conducting an electrical system study 
to identify grounding and lightning system protection options and help identify system sensitivity to electrical disturbances 
(#883288). As a result of corrective action #883288, HCC: a) verified that the grounding conductors in Electrical Building 
2e, which houses the P901 ID Fan VFDs, were bonded as necessary during construction b) locked the 5kV Automatic 
Transfer Switch (ATS) feeding the P901 ID Fan VFDs in the manual position, which prevents the ATS from operating 
during minor electrical disturbances and, c) will evaluate the use of ground rods in new electrical building installations to 
minimize the likelihood of ground faults due to lighting strikes.



 
SunCoke Energy Environmental RCFA Report 

Section 3 - Causes
Cause Description of Root Cause Analysis of Root Cause (how did this 

contribute?)
Type of 
Cause

Cause 
Class

Repeat?

1864 Disruption in incoming power due to 
lightning

 
A disruption in incoming power caused a 
phase imbalance fault and tripped the 
HCC1 ID Fan VFDs.

Root Cause Physical 
Cause

YES

Section 4 - Measures Reasonably Available to Prevent or Reduce Likelihood of Recurrence (Corrective Actions)

CA# Description of Corrective Action Analysis of Corrective Action 

Additional Corrective Action Information:

CA# Responsible 
Person

Probable 
Effectiveness
	

Estimated 
Start Date of 

CA

Estimated 
Completion 

Date

Estimated Cost of 
Implementation

3rd Party Needed 
for 

Implementation?  

Action Effectiveness Definition

Value Description
1) Prevent Reoccurrence Action will Prevent Reoccurrence
2) Reduce Likelihood Action will Reduce Likelihood of Reoccurrence
3) Lessen Impact Action will Lessen Impact of Reoccurrence
4) Improvement / Unlikely to Prevent An Improvement but not Likely to Prevent Reoccurrence
5) Impact Cannot be Determined Action Impact Cannot be Determined at this Time



 
SunCoke Energy Environmental RCFA Report 

RCFA Name: 20180921_HHO_014_HCC2_Tube_Leak_on_HRSG_6Report Date: 09/21/2018
Report #: 8588 Site: HH
RCFA Facilitator: JAWATKINS Location: HH2
RCFA Type: Environmental Location name: HAVERHILL 2
Date of Occurrence: Sep 21, 2018, 4:42 PM Investigation Completed: 10/09/2018

Section1 - General Information
Executive Summary:
  
 
On September 21, 2018, the P902 #6-10 vent stack lids opened at 4:42 pm as a result of a tube leak in Heat Recovery Steam 
Generator (HRSG) #6.  When the tube leak occurred, HRSG #8 was already down for annual planned maintenance.  HRSG 
#6 Evaporator Tube 9, located in Row 1 of Evaporator 1 failed, allowing water to pass from the tubes inside of the HRSG 
into the gas path, which was then converted to steam on the outlet side of the HRSG.  As a result of the added mass flow of 
water and steam caused by the leaking tube, the HCC 2 Induced Draft (ID) fans were unable to maintain sufficient draft on 
the HRSGs #6-10 bypass vent stacks, causing them to open, starting at 4:42 pm.
 
Operations personnel responded immediately to shutdown and drain HRSG #6 for repairs.  Once boiler feed water (BFW) 
flow was stopped to HRSG #6, the Control Room Operator (CRO) was able to reestablish draft and begin closing the 
bypass vent stack lids associated with HRSGs #6 - #10 on September 21, 2018 at 4:45 pm. In addition, on September 23 
and 24, 2018, the HRSG #6 vent stack lids intermittently opened on loss of draft while HRSGs #6 and 8 were offline. 
Although there were intermittent stack lid openings for a brief period during this event, gas sharing continued to operate 
with two HRSGs offline and stack lids remained closed for the majority of the time. While returning HRSG #6 to service on 
September 24, 2018, after the tube leak repairs were complete, a high high superheater outlet temperature occurred, which 
was attributable to operator error. The P902 HRSG #6 was brought back online at 3:58 am on September 24, 2018. Please 
refer to the bypass venting table included in Section 1a of this report for the stack lid open and close times. The total 
duration of this bypass venting event was 0.88 hours.
 
 The root cause of this bypass venting event was determined to be the failed evaporator tube 9, located in Row 1 of 
Evaporator 1 in HRSG #6. which resulted in a large increase in the mass flow to the HCC 2 ID fans, which were unable to 
respond quickly enough to the resultant water leak and mass flow increase, causing the loss of draft.
 
 The major corrective actions identified for this event include plugging the failed evaporator tube 9 of Row 1 of 
Evaporator 1 in HRSG #6.    



Section 1a) Environmental Information

Were charge weights to affected ovens reduced to a 42.5 wet tons/oven average 48 hours prior to venting?

#1 #2 #3 #4 #5

Stack Lid Open Date/Time

Stack Lid Close Date/Time

Total Bypass Venting Time (mins) 0 0 0 0 0

Total Bypass Venting Time (hrs) 0.00 0.00 0.00 0.00 0.00

#6 #7 #8 #9 #10

Stack Lid Open Date/Time 9/21/2018 16:42 9/21/2018 16:42 9/21/2018 16:42 9/21/2018 16:42 9/21/2018 16:42

Stack Lid Close Date/Time 9/24/18 2:27 9/21/18 16:50 9/21/18 16:48 9/21/18 16:47 9/21/18 16:45

Total Bypass Venting Time (mins) 31 8 6 5 3

Total Bypass Venting Time (hrs) 0.52 0.13 0.10 0.08 0.05

Pollutant: Lead 0.0 PM 0.0 SO2 0.1

Date Date

9/20/2018 9/23/2018

9/21/2018 9/24/2018

9/22/2018

No

Avg S (%):

0.89

0.77

Estimated Avg Coal Sulfur Content Charged Per Day (applies to all ovens charged each day):

P901

P902

Vent Stack No.

Estimated Quantity of Emissions (tons)

Avg S (%):

0.78

0.90

0.78

Did the coal charged during the bypass event contain less than 1.1% sulfur content?

Vent Stack No.

If yes, please list the Maximo RCFA numbers here:

Explanation:  Bypass venting was a result of unplanned maintenance; therefore, charge weights could not be reduced at least 48 hours in 

advance.  HRSG Bypass Venting was not expected to exceed 24 hours.  Per the PMO plan, coal charge weights are reduced by 

approximately two tons per charging cycle during bypass venting events that are expected to exceed 24 hours.

If no, provide explanation of why the charge weights were not reduced to a 42.5 wet ton average.

No

Did the stack lid bypass event result from planned FGD or HRSG maintenance? No

Did multiple events involving stack lid open time occur within a 24 period?

Explanation:

SunCoke Energy Environmental RCFA Report

Describe:  The bypass venting was a result of a tube leak malfunction occurring, while another HRSG was already offline 

for maintenance.

If no, provide explanation of why the coal sulfur content was not reduced to a maximum of 1.1%.

Yes 



Bypass Venting Emissions Calculations for Haverhill Coke Company No. 2

Emission Factors (for one bypass vent stack):

Lead 0.078 lb/hr July 2018 Test, HNCC 2, Bypass Vent Stack #6

PM (Filt + Cond) 21.2 lb/hr July 2018 Test, HNCC 2, Bypass Vent Stack #6

SO2 145 lb/hr Calculated from 2nd Half CEMs Data

Event Description: 20180921_HHO‐014_HRSG6_Tube_Leak (8588)

Start Date/Time of Bypass Venting: 9/21/2018 16:42

End Date/Time of Bypass Venting: 9/24/2018 2:27

Bypass Vent Stack Lid Open and Close Date/Time:

#6 #7 #8 #9 #10

Open Date/Time: 9/21/18 16:42 9/21/18 16:42 9/21/18 16:42 9/21/18 16:42 9/21/18 16:42

Close Date/Time: 9/21/18 16:58 9/21/18 16:50 9/21/18 16:48 9/21/18 16:47 9/21/18 16:45

Total Stack Lid Open Time per Bypass Vent Stack:

#6 #7 #8 #9 #10

Hours: 0.3 0.1 0.1 0.1 0.0

Minutes: 16.0 8.0 6.0 5.0 3.0

Total Bypass Venting Time:

Hours: 0.6 Minutes: 38

Calculation of Bypass Venting Emissions:

     Emissions = Emission Factor (lb/hr) x Total Hours of Bypass Venting x 1 ton/2000 lbs

#6 #7 #8 #9 #10

Lead (lbs) 0.0 0.0 0.0 0.0 0.0

PM (lbs) 5.7 2.8 2.1 1.8 1.1

SO2 (lbs) 38.7 19.3 14.5 12.1 7.2

Total Emissions from Bypass Venting Event

     Total Emissions = Sum of Emissions from Each Affected Bypass Vent Stack

Total tons of Pollutant Emitted During Bypass Venting

Lead (tons) 0.0

PM (tons) 0.0

SO2 (tons) 0.0



Bypass Venting Emissions Calculations for Haverhill Coke Company No. 2

Emission Factors (for one bypass vent stack):

Lead 0.078 lb/hr July 2018 Test, HNCC 2, Bypass Vent Stack #6

PM (Filt + Cond) 21.2 lb/hr July 2018 Test, HNCC 2, Bypass Vent Stack #6

SO2 145 lb/hr Calculated from 2nd Half CEMs Data

Event Description: 20180921_HHO‐014_HRSG6_Tube_Leak (8588)

Start Date/Time of Bypass Venting: 9/21/2018 16:42

End Date/Time of Bypass Venting: 9/24/2018 2:27

Bypass Vent Stack Lid Open and Close Date/Time:

#6 #7 #8 #9 #10

Open Date/Time: 9/23/18 7:36

Close Date/Time: 9/23/18 7:38

Total Stack Lid Open Time per Bypass Vent Stack:

#6 #7 #8 #9 #10

Hours: 0.0 0.0 0.0 0.0 0.0

Minutes: 2.0 0.0 0.0 0.0 0.0

Total Bypass Venting Time:

Hours: 0.0 Minutes: 2

Calculation of Bypass Venting Emissions:

     Emissions = Emission Factor (lb/hr) x Total Hours of Bypass Venting x 1 ton/2000 lbs

#6 #7 #8 #9 #10

Lead (lbs) 0.0 0.0 0.0 0.0 0.0

PM (lbs) 0.7 0.0 0.0 0.0 0.0

SO2 (lbs) 4.8 0.0 0.0 0.0 0.0

Total Emissions from Bypass Venting Event

     Total Emissions = Sum of Emissions from Each Affected Bypass Vent Stack

Total tons of Pollutant Emitted During Bypass Venting

Lead (tons) 0.0

PM (tons) 0.0

SO2 (tons) 0.0



Bypass Venting Emissions Calculations for Haverhill Coke Company No. 2

Emission Factors (for one bypass vent stack):

Lead 0.078 lb/hr July 2018 Test, HNCC 2, Bypass Vent Stack #6

PM (Filt + Cond) 21.2 lb/hr July 2018 Test, HNCC 2, Bypass Vent Stack #6

SO2 145 lb/hr Calculated from 2nd Half CEMs Data

Event Description: 20180921_HHO‐014_HRSG6_Tube_Leak (8588)

Start Date/Time of Bypass Venting: 9/21/2018 16:42

End Date/Time of Bypass Venting: 9/24/2018 2:27

Bypass Vent Stack Lid Open and Close Date/Time:

#6 #7 #8 #9 #10

Open Date/Time: 9/23/18 7:42

Close Date/Time: 9/23/18 7:43

Total Stack Lid Open Time per Bypass Vent Stack:

#6 #7 #8 #9 #10

Hours: 0.0 0.0 0.0 0.0 0.0

Minutes: 1.0 0.0 0.0 0.0 0.0

Total Bypass Venting Time:

Hours: 0.0 Minutes: 1

Calculation of Bypass Venting Emissions:

     Emissions = Emission Factor (lb/hr) x Total Hours of Bypass Venting x 1 ton/2000 lbs

#6 #7 #8 #9 #10

Lead (lbs) 0.0 0.0 0.0 0.0 0.0

PM (lbs) 0.4 0.0 0.0 0.0 0.0

SO2 (lbs) 2.4 0.0 0.0 0.0 0.0

Total Emissions from Bypass Venting Event

     Total Emissions = Sum of Emissions from Each Affected Bypass Vent Stack

Total tons of Pollutant Emitted During Bypass Venting

Lead (tons) 0.0

PM (tons) 0.0

SO2 (tons) 0.0



Bypass Venting Emissions Calculations for Haverhill Coke Company No. 2

Emission Factors (for one bypass vent stack):

Lead 0.078 lb/hr July 2018 Test, HNCC 2, Bypass Vent Stack #6

PM (Filt + Cond) 21.2 lb/hr July 2018 Test, HNCC 2, Bypass Vent Stack #6

SO2 145 lb/hr Calculated from 2nd Half CEMs Data

Event Description: 20180921_HHO‐014_HRSG6_Tube_Leak (8588)

Start Date/Time of Bypass Venting: 9/21/2018 16:42

End Date/Time of Bypass Venting: 9/24/2018 2:27

Bypass Vent Stack Lid Open and Close Date/Time:

#6 #7 #8 #9 #10

Open Date/Time: 9/23/18 8:16

Close Date/Time: 9/23/18 8:17

Total Stack Lid Open Time per Bypass Vent Stack:

#6 #7 #8 #9 #10

Hours: 0.0 0.0 0.0 0.0 0.0

Minutes: 1.0 0.0 0.0 0.0 0.0

Total Bypass Venting Time:

Hours: 0.0 Minutes: 1

Calculation of Bypass Venting Emissions:

     Emissions = Emission Factor (lb/hr) x Total Hours of Bypass Venting x 1 ton/2000 lbs

#6 #7 #8 #9 #10

Lead (lbs) 0.0 0.0 0.0 0.0 0.0

PM (lbs) 0.4 0.0 0.0 0.0 0.0

SO2 (lbs) 2.4 0.0 0.0 0.0 0.0

Total Emissions from Bypass Venting Event

     Total Emissions = Sum of Emissions from Each Affected Bypass Vent Stack

Total tons of Pollutant Emitted During Bypass Venting

Lead (tons) 0.0

PM (tons) 0.0

SO2 (tons) 0.0



Bypass Venting Emissions Calculations for Haverhill Coke Company No. 2

Emission Factors (for one bypass vent stack):

Lead 0.078 lb/hr July 2018 Test, HNCC 2, Bypass Vent Stack #6

PM (Filt + Cond) 21.2 lb/hr July 2018 Test, HNCC 2, Bypass Vent Stack #6

SO2 145 lb/hr Calculated from 2nd Half CEMs Data

Event Description: 20180921_HHO‐014_HRSG6_Tube_Leak (8588)

Start Date/Time of Bypass Venting: 9/21/2018 16:42

End Date/Time of Bypass Venting: 9/24/2018 2:27

Bypass Vent Stack Lid Open and Close Date/Time:

#6 #7 #8 #9 #10

Open Date/Time: 9/23/18 8:21

Close Date/Time: 9/23/18 8:23

Total Stack Lid Open Time per Bypass Vent Stack:

#6 #7 #8 #9 #10

Hours: 0.0 0.0 0.0 0.0 0.0

Minutes: 2.0 0.0 0.0 0.0 0.0

Total Bypass Venting Time:

Hours: 0.0 Minutes: 2

Calculation of Bypass Venting Emissions:

     Emissions = Emission Factor (lb/hr) x Total Hours of Bypass Venting x 1 ton/2000 lbs

#6 #7 #8 #9 #10

Lead (lbs) 0.0 0.0 0.0 0.0 0.0

PM (lbs) 0.7 0.0 0.0 0.0 0.0

SO2 (lbs) 4.8 0.0 0.0 0.0 0.0

Total Emissions from Bypass Venting Event

     Total Emissions = Sum of Emissions from Each Affected Bypass Vent Stack

Total tons of Pollutant Emitted During Bypass Venting

Lead (tons) 0.0

PM (tons) 0.0

SO2 (tons) 0.0



Bypass Venting Emissions Calculations for Haverhill Coke Company No. 2

Emission Factors (for one bypass vent stack):

Lead 0.078 lb/hr July 2018 Test, HNCC 2, Bypass Vent Stack #6

PM (Filt + Cond) 21.2 lb/hr July 2018 Test, HNCC 2, Bypass Vent Stack #6

SO2 145 lb/hr Calculated from 2nd Half CEMs Data

Event Description: 20180921_HHO‐014_HRSG6_Tube_Leak (8588)

Start Date/Time of Bypass Venting: 9/21/2018 16:42

End Date/Time of Bypass Venting: 9/24/2018 2:27

Bypass Vent Stack Lid Open and Close Date/Time:

#6 #7 #8 #9 #10

Open Date/Time: 9/23/18 8:24

Close Date/Time: 9/23/18 8:25

Total Stack Lid Open Time per Bypass Vent Stack:

#6 #7 #8 #9 #10

Hours: 0.0 0.0 0.0 0.0 0.0

Minutes: 1.0 0.0 0.0 0.0 0.0

Total Bypass Venting Time:

Hours: 0.0 Minutes: 1

Calculation of Bypass Venting Emissions:

     Emissions = Emission Factor (lb/hr) x Total Hours of Bypass Venting x 1 ton/2000 lbs

#6 #7 #8 #9 #10

Lead (lbs) 0.0 0.0 0.0 0.0 0.0

PM (lbs) 0.4 0.0 0.0 0.0 0.0

SO2 (lbs) 2.4 0.0 0.0 0.0 0.0

Total Emissions from Bypass Venting Event

     Total Emissions = Sum of Emissions from Each Affected Bypass Vent Stack

Total tons of Pollutant Emitted During Bypass Venting

Lead (tons) 0.0

PM (tons) 0.0

SO2 (tons) 0.0



Bypass Venting Emissions Calculations for Haverhill Coke Company No. 2

Emission Factors (for one bypass vent stack):

Lead 0.078 lb/hr July 2018 Test, HNCC 2, Bypass Vent Stack #6

PM (Filt + Cond) 21.2 lb/hr July 2018 Test, HNCC 2, Bypass Vent Stack #6

SO2 145 lb/hr Calculated from 2nd Half CEMs Data

Event Description: 20180921_HHO‐014_HRSG6_Tube_Leak (8588)

Start Date/Time of Bypass Venting: 9/21/2018 16:42

End Date/Time of Bypass Venting: 9/24/2018 2:27

Bypass Vent Stack Lid Open and Close Date/Time:

#6 #7 #8 #9 #10

Open Date/Time: 9/23/18 8:26

Close Date/Time: 9/23/18 8:27

Total Stack Lid Open Time per Bypass Vent Stack:

#6 #7 #8 #9 #10

Hours: 0.0 0.0 0.0 0.0 0.0

Minutes: 1.0 0.0 0.0 0.0 0.0

Total Bypass Venting Time:

Hours: 0.0 Minutes: 1

Calculation of Bypass Venting Emissions:

     Emissions = Emission Factor (lb/hr) x Total Hours of Bypass Venting x 1 ton/2000 lbs

#6 #7 #8 #9 #10

Lead (lbs) 0.0 0.0 0.0 0.0 0.0

PM (lbs) 0.4 0.0 0.0 0.0 0.0

SO2 (lbs) 2.4 0.0 0.0 0.0 0.0

Total Emissions from Bypass Venting Event

     Total Emissions = Sum of Emissions from Each Affected Bypass Vent Stack

Total tons of Pollutant Emitted During Bypass Venting

Lead (tons) 0.0

PM (tons) 0.0

SO2 (tons) 0.0



Bypass Venting Emissions Calculations for Haverhill Coke Company No. 2

Emission Factors (for one bypass vent stack):

Lead 0.078 lb/hr July 2018 Test, HNCC 2, Bypass Vent Stack #6

PM (Filt + Cond) 21.2 lb/hr July 2018 Test, HNCC 2, Bypass Vent Stack #6

SO2 145 lb/hr Calculated from 2nd Half CEMs Data

Event Description: 20180921_HHO‐014_HRSG6_Tube_Leak (8588)

Start Date/Time of Bypass Venting: 9/21/2018 16:42

End Date/Time of Bypass Venting: 9/24/2018 2:27

Bypass Vent Stack Lid Open and Close Date/Time:

#6 #7 #8 #9 #10

Open Date/Time: 9/23/18 8:28

Close Date/Time: 9/23/18 8:29

Total Stack Lid Open Time per Bypass Vent Stack:

#6 #7 #8 #9 #10

Hours: 0.0 0.0 0.0 0.0 0.0

Minutes: 1.0 0.0 0.0 0.0 0.0

Total Bypass Venting Time:

Hours: 0.0 Minutes: 1

Calculation of Bypass Venting Emissions:

     Emissions = Emission Factor (lb/hr) x Total Hours of Bypass Venting x 1 ton/2000 lbs

#6 #7 #8 #9 #10

Lead (lbs) 0.0 0.0 0.0 0.0 0.0

PM (lbs) 0.4 0.0 0.0 0.0 0.0

SO2 (lbs) 2.4 0.0 0.0 0.0 0.0

Total Emissions from Bypass Venting Event

     Total Emissions = Sum of Emissions from Each Affected Bypass Vent Stack

Total tons of Pollutant Emitted During Bypass Venting

Lead (tons) 0.0

PM (tons) 0.0

SO2 (tons) 0.0



Bypass Venting Emissions Calculations for Haverhill Coke Company No. 2

Emission Factors (for one bypass vent stack):

Lead 0.078 lb/hr July 2018 Test, HNCC 2, Bypass Vent Stack #6

PM (Filt + Cond) 21.2 lb/hr July 2018 Test, HNCC 2, Bypass Vent Stack #6

SO2 145 lb/hr Calculated from 2nd Half CEMs Data

Event Description: 20180921_HHO‐014_HRSG6_Tube_Leak (8588)

Start Date/Time of Bypass Venting: 9/21/2018 16:42

End Date/Time of Bypass Venting: 9/24/2018 2:27

Bypass Vent Stack Lid Open and Close Date/Time:

#6 #7 #8 #9 #10

Open Date/Time: 9/23/18 8:29

Close Date/Time: 9/23/18 8:30

Total Stack Lid Open Time per Bypass Vent Stack:

#6 #7 #8 #9 #10

Hours: 0.0 0.0 0.0 0.0 0.0

Minutes: 1.0 0.0 0.0 0.0 0.0

Total Bypass Venting Time:

Hours: 0.0 Minutes: 1

Calculation of Bypass Venting Emissions:

     Emissions = Emission Factor (lb/hr) x Total Hours of Bypass Venting x 1 ton/2000 lbs

#6 #7 #8 #9 #10

Lead (lbs) 0.0 0.0 0.0 0.0 0.0

PM (lbs) 0.4 0.0 0.0 0.0 0.0

SO2 (lbs) 2.4 0.0 0.0 0.0 0.0

Total Emissions from Bypass Venting Event

     Total Emissions = Sum of Emissions from Each Affected Bypass Vent Stack

Total tons of Pollutant Emitted During Bypass Venting

Lead (tons) 0.0

PM (tons) 0.0

SO2 (tons) 0.0



Bypass Venting Emissions Calculations for Haverhill Coke Company No. 2

Emission Factors (for one bypass vent stack):

Lead 0.078 lb/hr July 2018 Test, HNCC 2, Bypass Vent Stack #6

PM (Filt + Cond) 21.2 lb/hr July 2018 Test, HNCC 2, Bypass Vent Stack #6

SO2 145 lb/hr Calculated from 2nd Half CEMs Data

Event Description: 20180921_HHO‐014_HRSG6_Tube_Leak (8588)

Start Date/Time of Bypass Venting: 9/21/2018 16:42

End Date/Time of Bypass Venting: 9/24/2018 2:27

Bypass Vent Stack Lid Open and Close Date/Time:

#6 #7 #8 #9 #10

Open Date/Time: 9/23/18 9:11

Close Date/Time: 9/23/18 9:12

Total Stack Lid Open Time per Bypass Vent Stack:

#6 #7 #8 #9 #10

Hours: 0.0 0.0 0.0 0.0 0.0

Minutes: 1.0 0.0 0.0 0.0 0.0

Total Bypass Venting Time:

Hours: 0.0 Minutes: 1

Calculation of Bypass Venting Emissions:

     Emissions = Emission Factor (lb/hr) x Total Hours of Bypass Venting x 1 ton/2000 lbs

#6 #7 #8 #9 #10

Lead (lbs) 0.0 0.0 0.0 0.0 0.0

PM (lbs) 0.4 0.0 0.0 0.0 0.0

SO2 (lbs) 2.4 0.0 0.0 0.0 0.0

Total Emissions from Bypass Venting Event

     Total Emissions = Sum of Emissions from Each Affected Bypass Vent Stack

Total tons of Pollutant Emitted During Bypass Venting

Lead (tons) 0.0

PM (tons) 0.0

SO2 (tons) 0.0



Bypass Venting Emissions Calculations for Haverhill Coke Company No. 2

Emission Factors (for one bypass vent stack):

Lead 0.078 lb/hr July 2018 Test, HNCC 2, Bypass Vent Stack #6

PM (Filt + Cond) 21.2 lb/hr July 2018 Test, HNCC 2, Bypass Vent Stack #6

SO2 145 lb/hr Calculated from 2nd Half CEMs Data

Event Description: 20180921_HHO‐014_HRSG6_Tube_Leak (8588)

Start Date/Time of Bypass Venting: 9/21/2018 16:42

End Date/Time of Bypass Venting: 9/24/2018 2:27

Bypass Vent Stack Lid Open and Close Date/Time:

#6 #7 #8 #9 #10

Open Date/Time: 9/23/18 9:21

Close Date/Time: 9/23/18 9:22

Total Stack Lid Open Time per Bypass Vent Stack:

#6 #7 #8 #9 #10

Hours: 0.0 0.0 0.0 0.0 0.0

Minutes: 1.0 0.0 0.0 0.0 0.0

Total Bypass Venting Time:

Hours: 0.0 Minutes: 1

Calculation of Bypass Venting Emissions:

     Emissions = Emission Factor (lb/hr) x Total Hours of Bypass Venting x 1 ton/2000 lbs

#6 #7 #8 #9 #10

Lead (lbs) 0.0 0.0 0.0 0.0 0.0

PM (lbs) 0.4 0.0 0.0 0.0 0.0

SO2 (lbs) 2.4 0.0 0.0 0.0 0.0

Total Emissions from Bypass Venting Event

     Total Emissions = Sum of Emissions from Each Affected Bypass Vent Stack

Total tons of Pollutant Emitted During Bypass Venting

Lead (tons) 0.0

PM (tons) 0.0

SO2 (tons) 0.0



Bypass Venting Emissions Calculations for Haverhill Coke Company No. 2

Emission Factors (for one bypass vent stack):

Lead 0.078 lb/hr July 2018 Test, HNCC 2, Bypass Vent Stack #6

PM (Filt + Cond) 21.2 lb/hr July 2018 Test, HNCC 2, Bypass Vent Stack #6

SO2 145 lb/hr Calculated from 2nd Half CEMs Data

Event Description: 20180921_HHO‐014_HRSG6_Tube_Leak (8588)

Start Date/Time of Bypass Venting: 9/21/2018 16:42

End Date/Time of Bypass Venting: 9/24/2018 2:27

Bypass Vent Stack Lid Open and Close Date/Time:

#6 #7 #8 #9 #10

Open Date/Time: 9/23/18 9:24

Close Date/Time: 9/23/18 9:25

Total Stack Lid Open Time per Bypass Vent Stack:

#6 #7 #8 #9 #10

Hours: 0.0 0.0 0.0 0.0 0.0

Minutes: 1.0 0.0 0.0 0.0 0.0

Total Bypass Venting Time:

Hours: 0.0 Minutes: 1

Calculation of Bypass Venting Emissions:

     Emissions = Emission Factor (lb/hr) x Total Hours of Bypass Venting x 1 ton/2000 lbs

#6 #7 #8 #9 #10

Lead (lbs) 0.0 0.0 0.0 0.0 0.0

PM (lbs) 0.4 0.0 0.0 0.0 0.0

SO2 (lbs) 2.4 0.0 0.0 0.0 0.0

Total Emissions from Bypass Venting Event

     Total Emissions = Sum of Emissions from Each Affected Bypass Vent Stack

Total tons of Pollutant Emitted During Bypass Venting

Lead (tons) 0.0

PM (tons) 0.0

SO2 (tons) 0.0



Bypass Venting Emissions Calculations for Haverhill Coke Company No. 2

Emission Factors (for one bypass vent stack):

Lead 0.078 lb/hr July 2018 Test, HNCC 2, Bypass Vent Stack #6

PM (Filt + Cond) 21.2 lb/hr July 2018 Test, HNCC 2, Bypass Vent Stack #6

SO2 145 lb/hr Calculated from 2nd Half CEMs Data

Event Description: 20180921_HHO‐014_HRSG6_Tube_Leak (8588)

Start Date/Time of Bypass Venting: 9/21/2018 16:42

End Date/Time of Bypass Venting: 9/24/2018 2:27

Bypass Vent Stack Lid Open and Close Date/Time:

#6 #7 #8 #9 #10

Open Date/Time: 9/24/18 2:25

Close Date/Time: 9/24/18 2:27

Total Stack Lid Open Time per Bypass Vent Stack:

#6 #7 #8 #9 #10

Hours: 0.0 0.0 0.0 0.0 0.0

Minutes: 2.0 0.0 0.0 0.0 0.0

Total Bypass Venting Time:

Hours: 0.0 Minutes: 2

Calculation of Bypass Venting Emissions:

     Emissions = Emission Factor (lb/hr) x Total Hours of Bypass Venting x 1 ton/2000 lbs

#6 #7 #8 #9 #10

Lead (lbs) 0.0 0.0 0.0 0.0 0.0

PM (lbs) 0.7 0.0 0.0 0.0 0.0

SO2 (lbs) 4.8 0.0 0.0 0.0 0.0

Total Emissions from Bypass Venting Event

     Total Emissions = Sum of Emissions from Each Affected Bypass Vent Stack

Total tons of Pollutant Emitted During Bypass Venting

Lead (tons) 0.0

PM (tons) 0.0

SO2 (tons) 0.0



SunCoke Energy Environmental RCFA Report

No. No.

101 102

105 106

109 110

113 114

117 118

103 104

107 108

111 112

115 116

119 120

121 122

125 126

129 130

133 134

137 138

123 124

127 128

131 132

135 136

139 140

141 142

145 146

149 150

153 154

157 158

143 144

147 148

151 152

155 156

159 160

161 162

165 166

169 170

173 174

177 178

163 164

167 168

171 172

175 176

179 180

181 182

185 186

189 190

193 194

197 198

183 184

187 188

191 192

195 196

199 200

45.06

45.88

46.17

45.94

46.07

46.04

45.57

20.68

45.39

45.14

45.68

46.09

45.25

45.08

45.34

45.26

45.97

45.56

45.80

45.81

Estimated Avg Charge Tons per Oven Charged (avg over duration of event):

Estimated Avg Coal Charge Weight/  Estimated Avg Coal Charge Weight/ 

46.19

46.25

45.63

45.65

46.30

46.24

45.40

46.71

45.58

45.63

46.35

46.40

46.35

45.59

45.65

46.38

46.16

45.56

45.54

46.35

43.73

45.39

45.25

43.95

44.04

46.50

46.50

45.37

45.87

46.65

46.41

‐0.35

44.09

44.00

43.73

45.23

45.46

45.25

45.25

44.15

46.18

45.76

43.00

45.58

45.76

46.21

46.07

46.19

46.06

45.59

45.55

44.00

46.14

46.19

47.07

46.12

46.02

45.10

45.65

45.59

44.06

43.95

45.73

44.02

44.48

44.65

44.64

45.97

44.29

44.65

43.78

43.59

44.62

44.58

44.62

44.20

44.26

44.57

43.83

44.72



 
SunCoke Energy Environmental RCFA Report 

Section 2 - Investigation Information and Summary 
Cause and Effect Analysis (include steps taken to minimize emissions, if applicable):
On September 21, 2018, the P902 #6-10 vent stack lids opened at 4:42 pm as a result of a tube leak in Heat Recovery Steam 
Generator (HRSG) #6.  When the tube leak occurred, HRSG #8 was already down for annual planned maintenance.  HRSG 
#6 Evaporator Tube 9, located in Row 1 of Evaporator 1 failed, allowing water to pass from the tubes inside of the HRSG 
into the gas path, which was then converted to steam on the outlet side of the HRSG.  As a result of the added mass flow of 
water and steam caused by the leaking tube, the HCC 2 Induced Draft (ID) fans were unable to maintain sufficient draft on 
the HRSGs #6-10 bypass vent stacks, causing them to open, starting at 4:42 pm.
  
 Operations personnel responded immediately to shutdown and drain HRSG #6 for repairs.  Once boiler feed water (BFW) 
flow was stopped to HRSG #6, the Control Room Operator (CRO) was able to reestablish draft and begin closing the 
bypass vent stack lids associated with HRSGs #6 - #10 on September 21, 2018 at 4:45 pm. In addition, on September 23 
and 24, 2018, the HRSG #6 vent stack lids intermittently opened on loss of draft while HRSGs #6 and 8 were offline. 
Although there were intermittent stack lid openings for a brief period during this event, gas sharing continued to operate 
with two HRSGs offline and stack lids remained closed for the majority of the time. While returning HRSG #6 to service on 
September 24, 2018, after the tube leak repairs were complete, a high high superheater outlet temperature occurred, which 
was attributable to operator error. The P902 HRSG #6 was brought back online at 3:58 am on September 24, 2018.
 
 The root cause of this bypass venting event was determined to be the failed evaporator tube 9, located in Row 1 of 
Evaporator 1 in HRSG #6. which resulted in a large increase in the mass flow to the HCC 2 ID fans, which were unable to 
respond quickly enough to the resultant water leak and mass flow increase, causing the loss of draft.
 
 The major corrective actions identified for this event include plugging the failed evaporator tube 9 of Row 1 of 
Evaporator 1 in HRSG #6.  In addition, HCC has been implementing other processes and procedures to minimize the 
occurrence of tube leaks and/or the amount of time that a HRSG is down for a tube leak. These processes and procedures 
include but are not limited to: an advanced tube inspection/tracking program that identifies areas of the boiler that are more 
prone to corrosion and may require more thorough tube inspections; an additional inspection process that allows personnel 
to inspect additional boiler tubes when a boiler is down for a tube leak or other unplanned event; the use of soda ash wash; 
the use of an ultrasonic thickness (UT) testing method to identify thinning tubes in order to target specific areas of the boiler 
for tube replacements or additional inspections, as needed; an orbital welding process for use on applicable repairs for more 
even, consistent welds on tubes; and the use of different, more resilient metallurgy in certain boiler sections.
 
These above processes and procedures were being followed at the time of this leak, so they should not be considered RCFA 
corrective actions.
 



 
SunCoke Energy Environmental RCFA Report 

Section 3 - Causes
Cause Description of Root Cause Analysis of Root Cause (how did this 

contribute?)
Type of 
Cause

Cause 
Class

Repeat?

1828 Tube leak due to corrosion & mechanical 
stress

The failed evaporator tube 9, located in 
Row 1 of Evaporator 1 in HRSG #6, 
resulted in a large increase in the mass 
flow to the HCC 2 ID fans, which were 
unable to respond quickly enough to the 
resultant water leak and mass flow 
increase, causing the loss of draft.

Root Cause Physical 
Cause

NO

Section 4 - Measures Reasonably Available to Prevent or Reduce Likelihood of Recurrence (Corrective Actions)

CA# Description of Corrective Action Analysis of Corrective Action 
1126894 CD - Plug failed evaporator tube 9, located in Row 1 of 

Evaporator 1 in HRSG #6
Plugging the failed evaporator tube 9, located in Row 1 
of Evaporator 1 in HRSG #6 stopped the leak

Additional Corrective Action Information:

CA# Responsible 
Person

Probable 
Effectiveness
	

Estimated 
Start Date of 

CA

Estimated 
Completion 

Date

Estimated Cost of 
Implementation

3rd Party Needed 
for 

Implementation?  
1126894 LMILLER 2) Reduce 

Likelihood
09/21/2018 11/01/2018 50,000.00 YES

Action Effectiveness Definition

Value Description
1) Prevent Reoccurrence Action will Prevent Reoccurrence
2) Reduce Likelihood Action will Reduce Likelihood of Reoccurrence
3) Lessen Impact Action will Lessen Impact of Reoccurrence
4) Improvement / Unlikely to Prevent An Improvement but not Likely to Prevent Reoccurrence
5) Impact Cannot be Determined Action Impact Cannot be Determined at this Time



 
SunCoke Energy Environmental RCFA Report 

RCFA Name: 20181003_HHO_015_HRSG8_Tube_LeakReport Date: 10/03/2018
Report #: 8591 Site: HH
RCFA Facilitator: JAWATKINS Location: HH2
RCFA Type: Environmental Location name: HAVERHILL 2
Date of Occurrence: Oct 3, 2018, 12:38 PM Investigation Completed: 10/24/2018

Section1 - General Information
Executive Summary:
  
 
On October 3, 2018, the P902 #8 vent stack lids opened at 12:38 pm as a result of a tube leak in Heat Recovery Steam 
Generator (HRSG) #8.  When the tube leak occurred, HRSG #11 was offline for annual planned maintenance.  HRSG #8 
Evaporator 2A Tube 12, located in Rows 1, 2, and 3 of Evaporator 2A failed, allowing a large amount of water to pass from 
the tubes inside of the HRSG into the gas path.  The water leaked so quickly that a low low drum level occurred on HRSG 
#8, tripping the HRSG offline and closing the inlet isolation damper in order to prevent damage to the HRSG tubes 
from running empty with excessive heat.  As a result, the HRSG #8 bypass vent stack opened starting at 12:38 pm.  
 
Operations personnel responded immediately to shutdown and drain HRSG #8 to allow contractor personnel to repair the 
damaged tubes.  Once boiler feed water (BFW) flow was stopped to HRSG #8, the Control Room Operator (CRO) was able 
to reestablish draft and begin closing the bypass vent stack lids associated with HRSG #8 on October 3, 2018 at 1:13 pm.  
However, there were multiple occasions during the repair period for HRSG #8 where the HRSG #8 bypass vent 
stack opened on loss of draft as a result of HRSG #11 also being offline for repairs.  Each time, the CRO reestablished draft 
and closed the bypass vent stack.  This occurred 21 times over the course of repairs for HRSG #8.  Although there were 
stack lid openings during this event, gas sharing continued to operate with two HRSGs offline and stack lids remained 
closed for the majority of the time.  Please refer to the bypass venting table included in Section 1a of this report for the stack 
lid open and close times. The total duration of this bypass venting event was 9.75 hours. 
 
 The root cause of this bypass venting event was determined to be the failed evaporator 2A tube 12, located in Rows 1, 2, 
and 3 of Evaporator 2A in HRSG #8. which resulted in a large BFW leak and Low Low Drum Level in HRSG #8 causing 
HRSG #8 to shutdown and increasing the mass flow to the HCC 2 ID fans, which were unable to respond quickly enough to 
the mass flow increase, causing the loss of draft.

 The major corrective actions identified for this event include plugging the failed evaporator 2A tube 12 of Rows 1, 2, and 
3 of Evaporator 2A in HRSG #8.    



Section 1a) Environmental Information

Were charge weights to affected ovens reduced to a 42.5 wet tons/oven average 48 hours prior to venting?

#1 #2 #3 #4 #5

Stack Lid Open Date/Time

Stack Lid Close Date/Time

Total Bypass Venting Time (mins) 0 0 0 0 0

Total Bypass Venting Time (hrs) 0.00 0.00 0.00 0.00 0.00

#6 #7 #8 #9 #10

Stack Lid Open Date/Time 10/3/2018 12:38

Stack Lid Close Date/Time 10/4/18 17:02

Total Bypass Venting Time (mins) 0 0 585 0 0

Total Bypass Venting Time (hrs) 0.00 0.00 9.75 0.00 0.00

Pollutant: Lead 0.0 PM 0.1 SO2 0.7

Date Date

10/2/2018

10/3/2018

10/4/2018

No. No.

141 142

145 146

149 150

153 154

157 158

143 144

147 148

151 152

155 156

159 160

Estimated Avg Charge Tons per Oven Charged (avg over duration of event):

Estimated Avg Coal Charge Weight/ 

No

Avg S (%):

Estimated Avg Coal Sulfur Content Charged Per Day (applies to all ovens charged each day):

P901

P902

Vent Stack No.

Estimated Quantity of Emissions (tons)

Estimated Avg Coal Charge Weight/ 

Avg S (%):

0.75

1.00

0.77

Did the coal charged during the bypass event contain less than 1.1% sulfur content?

Vent Stack No.

If yes, please list the Maximo RCFA numbers here:

Explanation:  Bypass venting was a result of unplanned maintenance; therefore, charge weights could not be reduced at least 48 hours in 

advance.  HRSG Bypass Venting was not expected to exceed 24 hours.  Per the PMO plan, coal charge weights are reduced by 

approximately two tons per charging cycle during bypass venting events that are expected to exceed 24 hours.

If no, provide explanation of why the charge weights were not reduced to a 42.5 wet ton average.

No

Did the stack lid bypass event result from planned FGD or HRSG maintenance? No

Did multiple events involving stack lid open time occur within a 24 period?

Explanation:

SunCoke Energy Environmental RCFA Report

Describe:  The bypass venting was a result of a tube leak malfunction occurring, while another HRSG was already offline 

for maintenance.

If no, provide explanation of why the coal sulfur content was not reduced to a maximum of 1.1%.

Yes 

45.08

44.94

44.68

44.77

45.06

45.21

45.08

44.96

45.09

44.72

43.42

43.54

46.41

43.62

43.61

46.37

46.24

43.66

44.39

43.45



Bypass Venting Emissions Calculations for Haverhill Coke Company No. 2

Emission Factors (for one bypass vent stack):

Lead 0.078 lb/hr July 2018 Test, HNCC 2, Bypass Vent Stack #6

PM (Filt + Cond) 21.2 lb/hr July 2018 Test, HNCC 2, Bypass Vent Stack #6

SO2 145 lb/hr Calculated from 2nd Half CEMs Data

Event Description: 20181003_HHO_015_HRSG8_Tube_Leak (8591)

Start Date/Time of Bypass Venting: 10/3/2018 12:38

End Date/Time of Bypass Venting: 10/4/2018 17:02

Bypass Vent Stack Lid Open and Close Date/Time:

#6 #7 #8 #9 #10

Open Date/Time: 10/3/18 12:38

Close Date/Time: 10/3/18 13:13

Total Stack Lid Open Time per Bypass Vent Stack:

#6 #7 #8 #9 #10

Hours: 0.0 0.0 0.6 0.0 0.0

Minutes: 0.0 0.0 35.0 0.0 0.0

Total Bypass Venting Time:

Hours: 0.6 Minutes: 35

Calculation of Bypass Venting Emissions:

     Emissions = Emission Factor (lb/hr) x Total Hours of Bypass Venting x 1 ton/2000 lbs

#6 #7 #8 #9 #10

Lead (lbs) 0.0 0.0 0.0 0.0 0.0

PM (lbs) 0.0 0.0 12.4 0.0 0.0

SO2 (lbs) 0.0 0.0 84.6 0.0 0.0

Total Emissions from Bypass Venting Event

     Total Emissions = Sum of Emissions from Each Affected Bypass Vent Stack

Total tons of Pollutant Emitted During Bypass Venting

Lead (tons) 0.0

PM (tons) 0.0

SO2 (tons) 0.0



Bypass Venting Emissions Calculations for Haverhill Coke Company No. 2

Emission Factors (for one bypass vent stack):

Lead 0.078 lb/hr July 2018 Test, HNCC 2, Bypass Vent Stack #6

PM (Filt + Cond) 21.2 lb/hr July 2018 Test, HNCC 2, Bypass Vent Stack #6

SO2 145 lb/hr Calculated from 2nd Half CEMs Data

Event Description: 20181003_HHO_015_HRSG8_Tube_Leak (8591)

Start Date/Time of Bypass Venting: 10/3/2018 12:38

End Date/Time of Bypass Venting: 10/4/2018 17:02

Bypass Vent Stack Lid Open and Close Date/Time:

#6 #7 #8 #9 #10

Open Date/Time: 10/3/18 13:59

Close Date/Time: 10/3/18 14:03

Total Stack Lid Open Time per Bypass Vent Stack:

#6 #7 #8 #9 #10

Hours: 0.0 0.0 0.1 0.0 0.0

Minutes: 0.0 0.0 4.0 0.0 0.0

Total Bypass Venting Time:

Hours: 0.1 Minutes: 4

Calculation of Bypass Venting Emissions:

     Emissions = Emission Factor (lb/hr) x Total Hours of Bypass Venting x 1 ton/2000 lbs

#6 #7 #8 #9 #10

Lead (lbs) 0.0 0.0 0.0 0.0 0.0

PM (lbs) 0.0 0.0 1.4 0.0 0.0

SO2 (lbs) 0.0 0.0 9.7 0.0 0.0

Total Emissions from Bypass Venting Event

     Total Emissions = Sum of Emissions from Each Affected Bypass Vent Stack

Total tons of Pollutant Emitted During Bypass Venting

Lead (tons) 0.0

PM (tons) 0.0

SO2 (tons) 0.0



Bypass Venting Emissions Calculations for Haverhill Coke Company No. 2

Emission Factors (for one bypass vent stack):

Lead 0.078 lb/hr July 2018 Test, HNCC 2, Bypass Vent Stack #6

PM (Filt + Cond) 21.2 lb/hr July 2018 Test, HNCC 2, Bypass Vent Stack #6

SO2 145 lb/hr Calculated from 2nd Half CEMs Data

Event Description: 20181003_HHO_015_HRSG8_Tube_Leak (8591)

Start Date/Time of Bypass Venting: 10/3/2018 12:38

End Date/Time of Bypass Venting: 10/4/2018 17:02

Bypass Vent Stack Lid Open and Close Date/Time:

#6 #7 #8 #9 #10

Open Date/Time: 10/3/18 23:26

Close Date/Time: 10/3/18 23:28

Total Stack Lid Open Time per Bypass Vent Stack:

#6 #7 #8 #9 #10

Hours: 0.0 0.0 0.0 0.0 0.0

Minutes: 0.0 0.0 2.0 0.0 0.0

Total Bypass Venting Time:

Hours: 0.0 Minutes: 2

Calculation of Bypass Venting Emissions:

     Emissions = Emission Factor (lb/hr) x Total Hours of Bypass Venting x 1 ton/2000 lbs

#6 #7 #8 #9 #10

Lead (lbs) 0.0 0.0 0.0 0.0 0.0

PM (lbs) 0.0 0.0 0.7 0.0 0.0

SO2 (lbs) 0.0 0.0 4.8 0.0 0.0

Total Emissions from Bypass Venting Event

     Total Emissions = Sum of Emissions from Each Affected Bypass Vent Stack

Total tons of Pollutant Emitted During Bypass Venting

Lead (tons) 0.0

PM (tons) 0.0

SO2 (tons) 0.0



Bypass Venting Emissions Calculations for Haverhill Coke Company No. 2

Emission Factors (for one bypass vent stack):

Lead 0.078 lb/hr July 2018 Test, HNCC 2, Bypass Vent Stack #6

PM (Filt + Cond) 21.2 lb/hr July 2018 Test, HNCC 2, Bypass Vent Stack #6

SO2 145 lb/hr Calculated from 2nd Half CEMs Data

Event Description: 20181003_HHO_015_HRSG8_Tube_Leak (8591)

Start Date/Time of Bypass Venting: 10/3/2018 12:38

End Date/Time of Bypass Venting: 10/4/2018 17:02

Bypass Vent Stack Lid Open and Close Date/Time:

#6 #7 #8 #9 #10

Open Date/Time: 10/3/18 23:50

Close Date/Time: 10/3/18 23:51

Total Stack Lid Open Time per Bypass Vent Stack:

#6 #7 #8 #9 #10

Hours: 0.0 0.0 0.0 0.0 0.0

Minutes: 0.0 0.0 1.0 0.0 0.0

Total Bypass Venting Time:

Hours: 0.0 Minutes: 1

Calculation of Bypass Venting Emissions:

     Emissions = Emission Factor (lb/hr) x Total Hours of Bypass Venting x 1 ton/2000 lbs

#6 #7 #8 #9 #10

Lead (lbs) 0.0 0.0 0.0 0.0 0.0

PM (lbs) 0.0 0.0 0.4 0.0 0.0

SO2 (lbs) 0.0 0.0 2.4 0.0 0.0

Total Emissions from Bypass Venting Event

     Total Emissions = Sum of Emissions from Each Affected Bypass Vent Stack

Total tons of Pollutant Emitted During Bypass Venting

Lead (tons) 0.0

PM (tons) 0.0

SO2 (tons) 0.0



Bypass Venting Emissions Calculations for Haverhill Coke Company No. 2

Emission Factors (for one bypass vent stack):

Lead 0.078 lb/hr July 2018 Test, HNCC 2, Bypass Vent Stack #6

PM (Filt + Cond) 21.2 lb/hr July 2018 Test, HNCC 2, Bypass Vent Stack #6

SO2 145 lb/hr Calculated from 2nd Half CEMs Data

Event Description: 20181003_HHO_015_HRSG8_Tube_Leak (8591)

Start Date/Time of Bypass Venting: 10/3/2018 12:38

End Date/Time of Bypass Venting: 10/4/2018 17:02

Bypass Vent Stack Lid Open and Close Date/Time:

#6 #7 #8 #9 #10

Open Date/Time: 10/4/18 0:01

Close Date/Time: 10/4/18 0:02

Total Stack Lid Open Time per Bypass Vent Stack:

#6 #7 #8 #9 #10

Hours: 0.0 0.0 0.0 0.0 0.0

Minutes: 0.0 0.0 1.0 0.0 0.0

Total Bypass Venting Time:

Hours: 0.0 Minutes: 1

Calculation of Bypass Venting Emissions:

     Emissions = Emission Factor (lb/hr) x Total Hours of Bypass Venting x 1 ton/2000 lbs

#6 #7 #8 #9 #10

Lead (lbs) 0.0 0.0 0.0 0.0 0.0

PM (lbs) 0.0 0.0 0.4 0.0 0.0

SO2 (lbs) 0.0 0.0 2.4 0.0 0.0

Total Emissions from Bypass Venting Event

     Total Emissions = Sum of Emissions from Each Affected Bypass Vent Stack

Total tons of Pollutant Emitted During Bypass Venting

Lead (tons) 0.0

PM (tons) 0.0

SO2 (tons) 0.0



Bypass Venting Emissions Calculations for Haverhill Coke Company No. 2

Emission Factors (for one bypass vent stack):

Lead 0.078 lb/hr July 2018 Test, HNCC 2, Bypass Vent Stack #6

PM (Filt + Cond) 21.2 lb/hr July 2018 Test, HNCC 2, Bypass Vent Stack #6

SO2 145 lb/hr Calculated from 2nd Half CEMs Data

Event Description: 20181003_HHO_015_HRSG8_Tube_Leak (8591)

Start Date/Time of Bypass Venting: 10/3/2018 12:38

End Date/Time of Bypass Venting: 10/4/2018 17:02

Bypass Vent Stack Lid Open and Close Date/Time:

#6 #7 #8 #9 #10

Open Date/Time: 10/4/18 0:19

Close Date/Time: 10/4/18 0:20

Total Stack Lid Open Time per Bypass Vent Stack:

#6 #7 #8 #9 #10

Hours: 0.0 0.0 0.0 0.0 0.0

Minutes: 0.0 0.0 1.0 0.0 0.0

Total Bypass Venting Time:

Hours: 0.0 Minutes: 1

Calculation of Bypass Venting Emissions:

     Emissions = Emission Factor (lb/hr) x Total Hours of Bypass Venting x 1 ton/2000 lbs

#6 #7 #8 #9 #10

Lead (lbs) 0.0 0.0 0.0 0.0 0.0

PM (lbs) 0.0 0.0 0.4 0.0 0.0

SO2 (lbs) 0.0 0.0 2.4 0.0 0.0

Total Emissions from Bypass Venting Event

     Total Emissions = Sum of Emissions from Each Affected Bypass Vent Stack

Total tons of Pollutant Emitted During Bypass Venting

Lead (tons) 0.0

PM (tons) 0.0

SO2 (tons) 0.0



Bypass Venting Emissions Calculations for Haverhill Coke Company No. 2

Emission Factors (for one bypass vent stack):

Lead 0.078 lb/hr July 2018 Test, HNCC 2, Bypass Vent Stack #6

PM (Filt + Cond) 21.2 lb/hr July 2018 Test, HNCC 2, Bypass Vent Stack #6

SO2 145 lb/hr Calculated from 2nd Half CEMs Data

Event Description: 20181003_HHO_015_HRSG8_Tube_Leak (8591)

Start Date/Time of Bypass Venting: 10/3/2018 12:38

End Date/Time of Bypass Venting: 10/4/2018 17:02

Bypass Vent Stack Lid Open and Close Date/Time:

#6 #7 #8 #9 #10

Open Date/Time: 10/4/18 0:28

Close Date/Time: 10/4/18 0:29

Total Stack Lid Open Time per Bypass Vent Stack:

#6 #7 #8 #9 #10

Hours: 0.0 0.0 0.0 0.0 0.0

Minutes: 0.0 0.0 1.0 0.0 0.0

Total Bypass Venting Time:

Hours: 0.0 Minutes: 1

Calculation of Bypass Venting Emissions:

     Emissions = Emission Factor (lb/hr) x Total Hours of Bypass Venting x 1 ton/2000 lbs

#6 #7 #8 #9 #10

Lead (lbs) 0.0 0.0 0.0 0.0 0.0

PM (lbs) 0.0 0.0 0.4 0.0 0.0

SO2 (lbs) 0.0 0.0 2.4 0.0 0.0

Total Emissions from Bypass Venting Event

     Total Emissions = Sum of Emissions from Each Affected Bypass Vent Stack

Total tons of Pollutant Emitted During Bypass Venting

Lead (tons) 0.0

PM (tons) 0.0

SO2 (tons) 0.0



Bypass Venting Emissions Calculations for Haverhill Coke Company No. 2

Emission Factors (for one bypass vent stack):

Lead 0.078 lb/hr July 2018 Test, HNCC 2, Bypass Vent Stack #6

PM (Filt + Cond) 21.2 lb/hr July 2018 Test, HNCC 2, Bypass Vent Stack #6

SO2 145 lb/hr Calculated from 2nd Half CEMs Data

Event Description: 20181003_HHO_015_HRSG8_Tube_Leak (8591)

Start Date/Time of Bypass Venting: 10/3/2018 12:38

End Date/Time of Bypass Venting: 10/4/2018 17:02

Bypass Vent Stack Lid Open and Close Date/Time:

#6 #7 #8 #9 #10

Open Date/Time: 10/4/18 0:34

Close Date/Time: 10/4/18 0:35

Total Stack Lid Open Time per Bypass Vent Stack:

#6 #7 #8 #9 #10

Hours: 0.0 0.0 0.0 0.0 0.0

Minutes: 0.0 0.0 1.0 0.0 0.0

Total Bypass Venting Time:

Hours: 0.0 Minutes: 1

Calculation of Bypass Venting Emissions:

     Emissions = Emission Factor (lb/hr) x Total Hours of Bypass Venting x 1 ton/2000 lbs

#6 #7 #8 #9 #10

Lead (lbs) 0.0 0.0 0.0 0.0 0.0

PM (lbs) 0.0 0.0 0.4 0.0 0.0

SO2 (lbs) 0.0 0.0 2.4 0.0 0.0

Total Emissions from Bypass Venting Event

     Total Emissions = Sum of Emissions from Each Affected Bypass Vent Stack

Total tons of Pollutant Emitted During Bypass Venting

Lead (tons) 0.0

PM (tons) 0.0

SO2 (tons) 0.0



Bypass Venting Emissions Calculations for Haverhill Coke Company No. 2

Emission Factors (for one bypass vent stack):

Lead 0.078 lb/hr July 2018 Test, HNCC 2, Bypass Vent Stack #6

PM (Filt + Cond) 21.2 lb/hr July 2018 Test, HNCC 2, Bypass Vent Stack #6

SO2 145 lb/hr Calculated from 2nd Half CEMs Data

Event Description: 20181003_HHO_015_HRSG8_Tube_Leak (8591)

Start Date/Time of Bypass Venting: 10/3/2018 12:38

End Date/Time of Bypass Venting: 10/4/2018 17:02

Bypass Vent Stack Lid Open and Close Date/Time:

#6 #7 #8 #9 #10

Open Date/Time: 10/4/18 1:10

Close Date/Time: 10/4/18 1:11

Total Stack Lid Open Time per Bypass Vent Stack:

#6 #7 #8 #9 #10

Hours: 0.0 0.0 0.0 0.0 0.0

Minutes: 0.0 0.0 1.0 0.0 0.0

Total Bypass Venting Time:

Hours: 0.0 Minutes: 1

Calculation of Bypass Venting Emissions:

     Emissions = Emission Factor (lb/hr) x Total Hours of Bypass Venting x 1 ton/2000 lbs

#6 #7 #8 #9 #10

Lead (lbs) 0.0 0.0 0.0 0.0 0.0

PM (lbs) 0.0 0.0 0.4 0.0 0.0

SO2 (lbs) 0.0 0.0 2.4 0.0 0.0

Total Emissions from Bypass Venting Event

     Total Emissions = Sum of Emissions from Each Affected Bypass Vent Stack

Total tons of Pollutant Emitted During Bypass Venting

Lead (tons) 0.0

PM (tons) 0.0

SO2 (tons) 0.0



Bypass Venting Emissions Calculations for Haverhill Coke Company No. 2

Emission Factors (for one bypass vent stack):

Lead 0.078 lb/hr July 2018 Test, HNCC 2, Bypass Vent Stack #6

PM (Filt + Cond) 21.2 lb/hr July 2018 Test, HNCC 2, Bypass Vent Stack #6

SO2 145 lb/hr Calculated from 2nd Half CEMs Data

Event Description: 20181003_HHO_015_HRSG8_Tube_Leak (8591)

Start Date/Time of Bypass Venting: 10/3/2018 12:38

End Date/Time of Bypass Venting: 10/4/2018 17:02

Bypass Vent Stack Lid Open and Close Date/Time:

#6 #7 #8 #9 #10

Open Date/Time: 10/4/18 1:12

Close Date/Time: 10/4/18 1:13

Total Stack Lid Open Time per Bypass Vent Stack:

#6 #7 #8 #9 #10

Hours: 0.0 0.0 0.0 0.0 0.0

Minutes: 0.0 0.0 1.0 0.0 0.0

Total Bypass Venting Time:

Hours: 0.0 Minutes: 1

Calculation of Bypass Venting Emissions:

     Emissions = Emission Factor (lb/hr) x Total Hours of Bypass Venting x 1 ton/2000 lbs

#6 #7 #8 #9 #10

Lead (lbs) 0.0 0.0 0.0 0.0 0.0

PM (lbs) 0.0 0.0 0.4 0.0 0.0

SO2 (lbs) 0.0 0.0 2.4 0.0 0.0

Total Emissions from Bypass Venting Event

     Total Emissions = Sum of Emissions from Each Affected Bypass Vent Stack

Total tons of Pollutant Emitted During Bypass Venting

Lead (tons) 0.0

PM (tons) 0.0

SO2 (tons) 0.0



Bypass Venting Emissions Calculations for Haverhill Coke Company No. 2

Emission Factors (for one bypass vent stack):

Lead 0.078 lb/hr July 2018 Test, HNCC 2, Bypass Vent Stack #6

PM (Filt + Cond) 21.2 lb/hr July 2018 Test, HNCC 2, Bypass Vent Stack #6

SO2 145 lb/hr Calculated from 2nd Half CEMs Data

Event Description: 20181003_HHO_015_HRSG8_Tube_Leak (8591)

Start Date/Time of Bypass Venting: 10/3/2018 12:38

End Date/Time of Bypass Venting: 10/4/2018 17:02

Bypass Vent Stack Lid Open and Close Date/Time:

#6 #7 #8 #9 #10

Open Date/Time: 10/4/18 1:28

Close Date/Time: 10/4/18 1:29

Total Stack Lid Open Time per Bypass Vent Stack:

#6 #7 #8 #9 #10

Hours: 0.0 0.0 0.0 0.0 0.0

Minutes: 0.0 0.0 1.0 0.0 0.0

Total Bypass Venting Time:

Hours: 0.0 Minutes: 1

Calculation of Bypass Venting Emissions:

     Emissions = Emission Factor (lb/hr) x Total Hours of Bypass Venting x 1 ton/2000 lbs

#6 #7 #8 #9 #10

Lead (lbs) 0.0 0.0 0.0 0.0 0.0

PM (lbs) 0.0 0.0 0.4 0.0 0.0

SO2 (lbs) 0.0 0.0 2.4 0.0 0.0

Total Emissions from Bypass Venting Event

     Total Emissions = Sum of Emissions from Each Affected Bypass Vent Stack

Total tons of Pollutant Emitted During Bypass Venting

Lead (tons) 0.0

PM (tons) 0.0

SO2 (tons) 0.0



Bypass Venting Emissions Calculations for Haverhill Coke Company No. 2

Emission Factors (for one bypass vent stack):

Lead 0.078 lb/hr July 2018 Test, HNCC 2, Bypass Vent Stack #6

PM (Filt + Cond) 21.2 lb/hr July 2018 Test, HNCC 2, Bypass Vent Stack #6

SO2 145 lb/hr Calculated from 2nd Half CEMs Data

Event Description: 20181003_HHO_015_HRSG8_Tube_Leak (8591)

Start Date/Time of Bypass Venting: 10/3/2018 12:38

End Date/Time of Bypass Venting: 10/4/2018 17:02

Bypass Vent Stack Lid Open and Close Date/Time:

#6 #7 #8 #9 #10

Open Date/Time: 10/4/18 1:32

Close Date/Time: 10/4/18 1:33

Total Stack Lid Open Time per Bypass Vent Stack:

#6 #7 #8 #9 #10

Hours: 0.0 0.0 0.0 0.0 0.0

Minutes: 0.0 0.0 1.0 0.0 0.0

Total Bypass Venting Time:

Hours: 0.0 Minutes: 1

Calculation of Bypass Venting Emissions:

     Emissions = Emission Factor (lb/hr) x Total Hours of Bypass Venting x 1 ton/2000 lbs

#6 #7 #8 #9 #10

Lead (lbs) 0.0 0.0 0.0 0.0 0.0

PM (lbs) 0.0 0.0 0.4 0.0 0.0

SO2 (lbs) 0.0 0.0 2.4 0.0 0.0

Total Emissions from Bypass Venting Event

     Total Emissions = Sum of Emissions from Each Affected Bypass Vent Stack

Total tons of Pollutant Emitted During Bypass Venting

Lead (tons) 0.0

PM (tons) 0.0

SO2 (tons) 0.0



Bypass Venting Emissions Calculations for Haverhill Coke Company No. 2

Emission Factors (for one bypass vent stack):

Lead 0.078 lb/hr July 2018 Test, HNCC 2, Bypass Vent Stack #6

PM (Filt + Cond) 21.2 lb/hr July 2018 Test, HNCC 2, Bypass Vent Stack #6

SO2 145 lb/hr Calculated from 2nd Half CEMs Data

Event Description: 20181003_HHO_015_HRSG8_Tube_Leak (8591)

Start Date/Time of Bypass Venting: 10/3/2018 12:38

End Date/Time of Bypass Venting: 10/4/2018 17:02

Bypass Vent Stack Lid Open and Close Date/Time:

#6 #7 #8 #9 #10

Open Date/Time: 10/4/18 1:48

Close Date/Time: 10/4/18 1:49

Total Stack Lid Open Time per Bypass Vent Stack:

#6 #7 #8 #9 #10

Hours: 0.0 0.0 0.0 0.0 0.0

Minutes: 0.0 0.0 1.0 0.0 0.0

Total Bypass Venting Time:

Hours: 0.0 Minutes: 1

Calculation of Bypass Venting Emissions:

     Emissions = Emission Factor (lb/hr) x Total Hours of Bypass Venting x 1 ton/2000 lbs

#6 #7 #8 #9 #10

Lead (lbs) 0.0 0.0 0.0 0.0 0.0

PM (lbs) 0.0 0.0 0.4 0.0 0.0

SO2 (lbs) 0.0 0.0 2.4 0.0 0.0

Total Emissions from Bypass Venting Event

     Total Emissions = Sum of Emissions from Each Affected Bypass Vent Stack

Total tons of Pollutant Emitted During Bypass Venting

Lead (tons) 0.0

PM (tons) 0.0

SO2 (tons) 0.0



Bypass Venting Emissions Calculations for Haverhill Coke Company No. 2

Emission Factors (for one bypass vent stack):

Lead 0.078 lb/hr July 2018 Test, HNCC 2, Bypass Vent Stack #6

PM (Filt + Cond) 21.2 lb/hr July 2018 Test, HNCC 2, Bypass Vent Stack #6

SO2 145 lb/hr Calculated from 2nd Half CEMs Data

Event Description: 20181003_HHO_015_HRSG8_Tube_Leak (8591)

Start Date/Time of Bypass Venting: 10/3/2018 12:38

End Date/Time of Bypass Venting: 10/4/2018 17:02

Bypass Vent Stack Lid Open and Close Date/Time:

#6 #7 #8 #9 #10

Open Date/Time: 10/4/18 1:50

Close Date/Time: 10/4/18 1:51

Total Stack Lid Open Time per Bypass Vent Stack:

#6 #7 #8 #9 #10

Hours: 0.0 0.0 0.0 0.0 0.0

Minutes: 0.0 0.0 1.0 0.0 0.0

Total Bypass Venting Time:

Hours: 0.0 Minutes: 1

Calculation of Bypass Venting Emissions:

     Emissions = Emission Factor (lb/hr) x Total Hours of Bypass Venting x 1 ton/2000 lbs

#6 #7 #8 #9 #10

Lead (lbs) 0.0 0.0 0.0 0.0 0.0

PM (lbs) 0.0 0.0 0.4 0.0 0.0

SO2 (lbs) 0.0 0.0 2.4 0.0 0.0

Total Emissions from Bypass Venting Event

     Total Emissions = Sum of Emissions from Each Affected Bypass Vent Stack

Total tons of Pollutant Emitted During Bypass Venting

Lead (tons) 0.0

PM (tons) 0.0

SO2 (tons) 0.0



Bypass Venting Emissions Calculations for Haverhill Coke Company No. 2

Emission Factors (for one bypass vent stack):

Lead 0.078 lb/hr July 2018 Test, HNCC 2, Bypass Vent Stack #6

PM (Filt + Cond) 21.2 lb/hr July 2018 Test, HNCC 2, Bypass Vent Stack #6

SO2 145 lb/hr Calculated from 2nd Half CEMs Data

Event Description: 20181003_HHO_015_HRSG8_Tube_Leak (8591)

Start Date/Time of Bypass Venting: 10/3/2018 12:38

End Date/Time of Bypass Venting: 10/4/2018 17:02

Bypass Vent Stack Lid Open and Close Date/Time:

#6 #7 #8 #9 #10

Open Date/Time: 10/4/18 2:13

Close Date/Time: 10/4/18 2:14

Total Stack Lid Open Time per Bypass Vent Stack:

#6 #7 #8 #9 #10

Hours: 0.0 0.0 0.0 0.0 0.0

Minutes: 0.0 0.0 1.0 0.0 0.0

Total Bypass Venting Time:

Hours: 0.0 Minutes: 1

Calculation of Bypass Venting Emissions:

     Emissions = Emission Factor (lb/hr) x Total Hours of Bypass Venting x 1 ton/2000 lbs

#6 #7 #8 #9 #10

Lead (lbs) 0.0 0.0 0.0 0.0 0.0

PM (lbs) 0.0 0.0 0.4 0.0 0.0

SO2 (lbs) 0.0 0.0 2.4 0.0 0.0

Total Emissions from Bypass Venting Event

     Total Emissions = Sum of Emissions from Each Affected Bypass Vent Stack

Total tons of Pollutant Emitted During Bypass Venting

Lead (tons) 0.0

PM (tons) 0.0

SO2 (tons) 0.0



Bypass Venting Emissions Calculations for Haverhill Coke Company No. 2

Emission Factors (for one bypass vent stack):

Lead 0.078 lb/hr July 2018 Test, HNCC 2, Bypass Vent Stack #6

PM (Filt + Cond) 21.2 lb/hr July 2018 Test, HNCC 2, Bypass Vent Stack #6

SO2 145 lb/hr Calculated from 2nd Half CEMs Data

Event Description: 20181003_HHO_015_HRSG8_Tube_Leak (8591)

Start Date/Time of Bypass Venting: 10/3/2018 12:38

End Date/Time of Bypass Venting: 10/4/2018 17:02

Bypass Vent Stack Lid Open and Close Date/Time:

#6 #7 #8 #9 #10

Open Date/Time: 10/4/18 2:15

Close Date/Time: 10/4/18 2:16

Total Stack Lid Open Time per Bypass Vent Stack:

#6 #7 #8 #9 #10

Hours: 0.0 0.0 0.0 0.0 0.0

Minutes: 0.0 0.0 1.0 0.0 0.0

Total Bypass Venting Time:

Hours: 0.0 Minutes: 1

Calculation of Bypass Venting Emissions:

     Emissions = Emission Factor (lb/hr) x Total Hours of Bypass Venting x 1 ton/2000 lbs

#6 #7 #8 #9 #10

Lead (lbs) 0.0 0.0 0.0 0.0 0.0

PM (lbs) 0.0 0.0 0.4 0.0 0.0

SO2 (lbs) 0.0 0.0 2.4 0.0 0.0

Total Emissions from Bypass Venting Event

     Total Emissions = Sum of Emissions from Each Affected Bypass Vent Stack

Total tons of Pollutant Emitted During Bypass Venting

Lead (tons) 0.0

PM (tons) 0.0

SO2 (tons) 0.0



Bypass Venting Emissions Calculations for Haverhill Coke Company No. 2

Emission Factors (for one bypass vent stack):

Lead 0.078 lb/hr July 2018 Test, HNCC 2, Bypass Vent Stack #6

PM (Filt + Cond) 21.2 lb/hr July 2018 Test, HNCC 2, Bypass Vent Stack #6

SO2 145 lb/hr Calculated from 2nd Half CEMs Data

Event Description: 20181003_HHO_015_HRSG8_Tube_Leak (8591)

Start Date/Time of Bypass Venting: 10/3/2018 12:38

End Date/Time of Bypass Venting: 10/4/2018 17:02

Bypass Vent Stack Lid Open and Close Date/Time:

#6 #7 #8 #9 #10

Open Date/Time: 10/4/18 2:17

Close Date/Time: 10/4/18 2:18

Total Stack Lid Open Time per Bypass Vent Stack:

#6 #7 #8 #9 #10

Hours: 0.0 0.0 0.0 0.0 0.0

Minutes: 0.0 0.0 1.0 0.0 0.0

Total Bypass Venting Time:

Hours: 0.0 Minutes: 1

Calculation of Bypass Venting Emissions:

     Emissions = Emission Factor (lb/hr) x Total Hours of Bypass Venting x 1 ton/2000 lbs

#6 #7 #8 #9 #10

Lead (lbs) 0.0 0.0 0.0 0.0 0.0

PM (lbs) 0.0 0.0 0.4 0.0 0.0

SO2 (lbs) 0.0 0.0 2.4 0.0 0.0

Total Emissions from Bypass Venting Event

     Total Emissions = Sum of Emissions from Each Affected Bypass Vent Stack

Total tons of Pollutant Emitted During Bypass Venting

Lead (tons) 0.0

PM (tons) 0.0

SO2 (tons) 0.0



Bypass Venting Emissions Calculations for Haverhill Coke Company No. 2

Emission Factors (for one bypass vent stack):

Lead 0.078 lb/hr July 2018 Test, HNCC 2, Bypass Vent Stack #6

PM (Filt + Cond) 21.2 lb/hr July 2018 Test, HNCC 2, Bypass Vent Stack #6

SO2 145 lb/hr Calculated from 2nd Half CEMs Data

Event Description: 20181003_HHO_015_HRSG8_Tube_Leak (8591)

Start Date/Time of Bypass Venting: 10/3/2018 12:38

End Date/Time of Bypass Venting: 10/4/2018 17:02

Bypass Vent Stack Lid Open and Close Date/Time:

#6 #7 #8 #9 #10

Open Date/Time: 10/4/18 2:19

Close Date/Time: 10/4/18 2:30

Total Stack Lid Open Time per Bypass Vent Stack:

#6 #7 #8 #9 #10

Hours: 0.0 0.0 0.2 0.0 0.0

Minutes: 0.0 0.0 11.0 0.0 0.0

Total Bypass Venting Time:

Hours: 0.2 Minutes: 11

Calculation of Bypass Venting Emissions:

     Emissions = Emission Factor (lb/hr) x Total Hours of Bypass Venting x 1 ton/2000 lbs

#6 #7 #8 #9 #10

Lead (lbs) 0.0 0.0 0.0 0.0 0.0

PM (lbs) 0.0 0.0 3.9 0.0 0.0

SO2 (lbs) 0.0 0.0 26.6 0.0 0.0

Total Emissions from Bypass Venting Event

     Total Emissions = Sum of Emissions from Each Affected Bypass Vent Stack

Total tons of Pollutant Emitted During Bypass Venting

Lead (tons) 0.0

PM (tons) 0.0

SO2 (tons) 0.0



Bypass Venting Emissions Calculations for Haverhill Coke Company No. 2

Emission Factors (for one bypass vent stack):

Lead 0.078 lb/hr July 2018 Test, HNCC 2, Bypass Vent Stack #6

PM (Filt + Cond) 21.2 lb/hr July 2018 Test, HNCC 2, Bypass Vent Stack #6

SO2 145 lb/hr Calculated from 2nd Half CEMs Data

Event Description: 20181003_HHO_015_HRSG8_Tube_Leak (8591)

Start Date/Time of Bypass Venting: 10/3/2018 12:38

End Date/Time of Bypass Venting: 10/4/2018 17:02

Bypass Vent Stack Lid Open and Close Date/Time:

#6 #7 #8 #9 #10

Open Date/Time: 10/4/18 2:30

Close Date/Time: 10/4/18 2:36

Total Stack Lid Open Time per Bypass Vent Stack:

#6 #7 #8 #9 #10

Hours: 0.0 0.0 0.1 0.0 0.0

Minutes: 0.0 0.0 6.0 0.0 0.0

Total Bypass Venting Time:

Hours: 0.1 Minutes: 6

Calculation of Bypass Venting Emissions:

     Emissions = Emission Factor (lb/hr) x Total Hours of Bypass Venting x 1 ton/2000 lbs

#6 #7 #8 #9 #10

Lead (lbs) 0.0 0.0 0.0 0.0 0.0

PM (lbs) 0.0 0.0 2.1 0.0 0.0

SO2 (lbs) 0.0 0.0 14.5 0.0 0.0

Total Emissions from Bypass Venting Event

     Total Emissions = Sum of Emissions from Each Affected Bypass Vent Stack

Total tons of Pollutant Emitted During Bypass Venting

Lead (tons) 0.0

PM (tons) 0.0

SO2 (tons) 0.0



Bypass Venting Emissions Calculations for Haverhill Coke Company No. 2

Emission Factors (for one bypass vent stack):

Lead 0.078 lb/hr July 2018 Test, HNCC 2, Bypass Vent Stack #6

PM (Filt + Cond) 21.2 lb/hr July 2018 Test, HNCC 2, Bypass Vent Stack #6

SO2 145 lb/hr Calculated from 2nd Half CEMs Data

Event Description: 20181003_HHO_015_HRSG8_Tube_Leak (8591)

Start Date/Time of Bypass Venting: 10/3/2018 12:38

End Date/Time of Bypass Venting: 10/4/2018 17:02

Bypass Vent Stack Lid Open and Close Date/Time:

#6 #7 #8 #9 #10

Open Date/Time: 10/4/18 2:37

Close Date/Time: 10/4/18 3:35

Total Stack Lid Open Time per Bypass Vent Stack:

#6 #7 #8 #9 #10

Hours: 0.0 0.0 1.0 0.0 0.0

Minutes: 0.0 0.0 58.0 0.0 0.0

Total Bypass Venting Time:

Hours: 1.0 Minutes: 58

Calculation of Bypass Venting Emissions:

     Emissions = Emission Factor (lb/hr) x Total Hours of Bypass Venting x 1 ton/2000 lbs

#6 #7 #8 #9 #10

Lead (lbs) 0.0 0.0 0.1 0.0 0.0

PM (lbs) 0.0 0.0 20.5 0.0 0.0

SO2 (lbs) 0.0 0.0 140.2 0.0 0.0

Total Emissions from Bypass Venting Event

     Total Emissions = Sum of Emissions from Each Affected Bypass Vent Stack

Total tons of Pollutant Emitted During Bypass Venting

Lead (tons) 0.0

PM (tons) 0.0

SO2 (tons) 0.1



Bypass Venting Emissions Calculations for Haverhill Coke Company No. 2

Emission Factors (for one bypass vent stack):

Lead 0.078 lb/hr July 2018 Test, HNCC 2, Bypass Vent Stack #6

PM (Filt + Cond) 21.2 lb/hr July 2018 Test, HNCC 2, Bypass Vent Stack #6

SO2 145 lb/hr Calculated from 2nd Half CEMs Data

Event Description: 20181003_HHO_015_HRSG8_Tube_Leak (8591)

Start Date/Time of Bypass Venting: 10/3/2018 12:38

End Date/Time of Bypass Venting: 10/4/2018 17:02

Bypass Vent Stack Lid Open and Close Date/Time:

#6 #7 #8 #9 #10

Open Date/Time: 10/4/18 3:38

Close Date/Time: 10/4/18 11:12

Total Stack Lid Open Time per Bypass Vent Stack:

#6 #7 #8 #9 #10

Hours: 0.0 0.0 7.6 0.0 0.0

Minutes: 0.0 0.0 454.0 0.0 0.0

Total Bypass Venting Time:

Hours: 7.6 Minutes: 454

Calculation of Bypass Venting Emissions:

     Emissions = Emission Factor (lb/hr) x Total Hours of Bypass Venting x 1 ton/2000 lbs

#6 #7 #8 #9 #10

Lead (lbs) 0.0 0.0 0.6 0.0 0.0

PM (lbs) 0.0 0.0 160.4 0.0 0.0

SO2 (lbs) 0.0 0.0 1097.2 0.0 0.0

Total Emissions from Bypass Venting Event

     Total Emissions = Sum of Emissions from Each Affected Bypass Vent Stack

Total tons of Pollutant Emitted During Bypass Venting

Lead (tons) 0.0

PM (tons) 0.1

SO2 (tons) 0.5



Bypass Venting Emissions Calculations for Haverhill Coke Company No. 2

Emission Factors (for one bypass vent stack):

Lead 0.078 lb/hr July 2018 Test, HNCC 2, Bypass Vent Stack #6

PM (Filt + Cond) 21.2 lb/hr July 2018 Test, HNCC 2, Bypass Vent Stack #6

SO2 145 lb/hr Calculated from 2nd Half CEMs Data

Event Description: 20181003_HHO_015_HRSG8_Tube_Leak (8591)

Start Date/Time of Bypass Venting: 10/3/2018 12:38

End Date/Time of Bypass Venting: 10/4/2018 17:02

Bypass Vent Stack Lid Open and Close Date/Time:

#6 #7 #8 #9 #10

Open Date/Time: 10/4/18 17:01

Close Date/Time: 10/4/18 17:02

Total Stack Lid Open Time per Bypass Vent Stack:

#6 #7 #8 #9 #10

Hours: 0.0 0.0 0.0 0.0 0.0

Minutes: 0.0 0.0 1.0 0.0 0.0

Total Bypass Venting Time:

Hours: 0.0 Minutes: 1

Calculation of Bypass Venting Emissions:

     Emissions = Emission Factor (lb/hr) x Total Hours of Bypass Venting x 1 ton/2000 lbs

#6 #7 #8 #9 #10

Lead (lbs) 0.0 0.0 0.0 0.0 0.0

PM (lbs) 0.0 0.0 0.4 0.0 0.0

SO2 (lbs) 0.0 0.0 2.4 0.0 0.0

Total Emissions from Bypass Venting Event

     Total Emissions = Sum of Emissions from Each Affected Bypass Vent Stack

Total tons of Pollutant Emitted During Bypass Venting

Lead (tons) 0.0

PM (tons) 0.0

SO2 (tons) 0.0



 
SunCoke Energy Environmental RCFA Report 

Section 2 - Investigation Information and Summary 
Cause and Effect Analysis (include steps taken to minimize emissions, if applicable):
On October 3, 2018, the P902 #8 vent stack lids opened at 12:38 pm as a result of a tube leak in Heat Recovery Steam 
Generator (HRSG) #8.  When the tube leak occurred, HRSG #11 was offline for annual planned maintenance.  HRSG #8 
Evaporator 2A Tube 12, located in Rows 1, 2, and 3 of Evaporator 2A failed, allowing a large amount of water to pass from 
the tubes inside of the HRSG into the gas path.  The water leaked so quickly that a low low drum level occurred on HRSG 
#8, tripping the HRSG offline and closing the inlet isolation damper in order to prevent damage to the HRSG tubes 
from running empty with excessive heat.  As a result, the HRSG #8 bypass vent stack opened starting at 12:38 pm.  
 
Operations personnel responded immediately to shutdown and drain HRSG #8 to allow contractor personnel to repair the 
damaged tubes.  Once boiler feed water (BFW) flow was stopped to HRSG #8, the Control Room Operator (CRO) was able 
to reestablish draft and begin closing the bypass vent stack lids associated with HRSG #8 on October 3, 2018 at 1:13 pm.  
However, there were multiple occasions during the repair period for HRSG #8 where the HRSG #8 bypass vent 
stack opened on loss of draft as a result of HRSG #11 also being offline for repairs.  Each time, the CRO reestablished draft 
and closed the bypass vent stack.  This occurred 21 times over the course of repairs for HRSG #8.  Although there were 
stack lid openings during this event, gas sharing continued to operate with two HRSGs offline and stack lids remained 
closed for the majority of the time.  Please refer to the bypass venting table included in Section 1a of this report for the stack 
lid open and close times. The total duration of this bypass venting event was 9.75 hours. 

 The root cause of this bypass venting event was determined to be the failed evaporator 2A tube 12, located in Rows 1, 2, 
and 3 of Evaporator 2A in HRSG #8. which resulted in a large BFW leak and Low Low Drum Level in HRSG #8 causing 
HRSG #8 to shutdown and increasing the mass flow to the HCC 2 ID fans, which were unable to respond quickly enough to 
the mass flow increase, causing the loss of draft.

 The major corrective actions identified for this event include plugging the failed evaporator 2A tube 12 of Rows 1, 2, and 
3 of Evaporator 2A in HRSG #8.    In addition, HCC has been implementing other processes and procedures to minimize 
the occurrence of tube leaks and/or the amount of time that a HRSG is down for a tube leak. These processes and 
procedures include but are not limited to: an advanced tube inspection/tracking program that identifies areas of the boiler 
that are more prone to corrosion and may require more thorough tube inspections; an additional inspection process that 
allows personnel to inspect additional boiler tubes when a boiler is down for a tube leak or other unplanned event; the use of 
soda ash wash; the use of an ultrasonic thickness (UT) testing method to identify thinning tubes in order to target specific 
areas of the boiler for tube replacements or additional inspections, as needed; an orbital welding process for use on 
applicable repairs for more even, consistent welds on tubes; and the use of different, more resilient metallurgy in certain 
boiler sections.
 
  
These above processes and procedures were being followed at the time of this leak, so they should not be considered RCFA 
corrective actions.
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Section 3 - Causes
Cause Description of Root Cause Analysis of Root Cause (how did this 

contribute?)
Type of 
Cause

Cause 
Class

Repeat?

1829 Tube leak due to corrosion & mechanical 
stress

The failed evaporator 2A tube 12, located 
in Rows 1, 2, and 3 of Evaporator 2A in 
HRSG #8, resulted in a Lo Lo level in the 
HRSG #8 drum which caused HRSG #8 
to trip offline.  HRSG #11 was already 
shutdown for its planned annual outage.  
Once HRSG #8 shutdown, the lack of 
draft at Stack #8 caused the lids to open.

Root Cause Physical 
Cause

NO

Section 4 - Measures Reasonably Available to Prevent or Reduce Likelihood of Recurrence (Corrective Actions)

CA# Description of Corrective Action Analysis of Corrective Action 
1132062 CD - Plug failed Evap2A tube 12, located in Rows 1, 2, & 3 

of Evaporator 2A in HRSG #8
Plugging the failed evaporator 2A tube 12, located in 
Rows 1, 2, and 3 of Evaporator 2A in HRSG #8 stopped 
the leak

Additional Corrective Action Information:

CA# Responsible 
Person

Probable 
Effectiveness
	

Estimated 
Start Date of 

CA

Estimated 
Completion 

Date

Estimated Cost of 
Implementation

3rd Party Needed 
for 

Implementation?  
1132062 LMILLER 2) Reduce 

Likelihood
10/03/2018 11/01/2018 50,000.00 YES

Action Effectiveness Definition

Value Description
1) Prevent Reoccurrence Action will Prevent Reoccurrence
2) Reduce Likelihood Action will Reduce Likelihood of Reoccurrence
3) Lessen Impact Action will Lessen Impact of Reoccurrence
4) Improvement / Unlikely to Prevent An Improvement but not Likely to Prevent Reoccurrence
5) Impact Cannot be Determined Action Impact Cannot be Determined at this Time
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RCFA Name: 20181007_HHO_016_HCC1_HRSG_4_RIO_Cabinet_Loss_of_CommunicationReport Date: 10/07/2018
Report #: 8594 Site: HH
RCFA Facilitator: NDGLOCKNER Location: H-6104
RCFA Type: Environmental Location name: HRSG 04, RENTECH, 

BATTERY B
Date of Occurrence: Oct 7, 2018, 1:20 AM Investigation Completed: 10/30/2018

Section1 - General Information
Executive Summary:
  
 
On October 7, 2018, Operations personnel received an alarm for emergency bypass vent stack #4 opening. At 1:20 am the 
remote input/output (RIO) cabinet associated with pressure controls for the HRSG #4 stack lids experienced a loss of power 
and was no longer able to communicate with the programmable logic controller (PLC). Without pressure indication, the 
HRSG #4 emergency bypass vent stack automatically opened in order to prevent damage to the HRSG and to ensure 
negative draft was maintained on the ovens. Maintenance personnel were dispatched and determined that the 
communication module associated with the RIO cabinet had faulted and reset the module. Upon resetting the faulted 
module, communication was reestablished with the RIO Cabinet. The control room operator (CRO) began bringing HRSG 
#4 back online and the stack lids associated with HRSG #4 were closed at 2:32 am on October 7, 2018. Please refer to the 
bypass venting table included in Section 1a of this report for the stack lid open and close times. The total duration of the 
Emergency Vent Stack bypass venting event was 1.2 hours.

 The root cause of this bypass venting event was determined to be a faulted communication card located in the RIO cabinet 
associated with pressure controls for HRSG #4 stack lids. This faulted communication card resulted in a loss of stack 
pressure reading which caused the Emergency Vent Stack to trip open.

 The corrective actions identified for this bypass venting event include resetting the faulted RIO communication card.
     



Section 1a) Environmental Information

Were charge weights to affected ovens reduced to a 42.5 wet tons/oven average 48 hours prior to venting?

8614

#1 #2 #3 #4 #5

Stack Lid Open Date/Time 10/7/18 01:20

Stack Lid Close Date/Time 10/7/18 2:32

Total Bypass Venting Time (mins) 0 0 0 72 0

Total Bypass Venting Time (hrs) 0.00 0.00 0.00 1.20 0.00

#6 #7 #8 #9 #10

Stack Lid Open Date/Time

Stack Lid Close Date/Time

Total Bypass Venting Time (mins) 0 0 0 0 0

Total Bypass Venting Time (hrs) 0.00 0.00 0.00 0.00 0.00

Pollutant: Lead 0.0 PM 0.0 SO2 0.1

Date Date

10/5/2018 10/7/2018

10/6/2018

No. No.

61 62

65 66

69 70

73 74

77 78

63 64

67 68

71 72

75 76

79 80

Estimated Avg Charge Tons per Oven Charged (avg over duration of event):

Estimated Avg Coal Charge Weight/ 

Yes 

Avg S (%):

1.01

Estimated Avg Coal Sulfur Content Charged Per Day (applies to all ovens charged each day):

P901

P902

Vent Stack No.

Estimated Quantity of Emissions (tons)

Estimated Avg Coal Charge Weight/ 

Avg S (%):

0.99

0.81

Vent Stack No.

Did the coal charged during the bypass event contain less than 1.1% sulfur content?

If yes, please list the Maximo RCFA numbers here:

Explanation:  Bypass venting was not a result of scheduled HRSG or FGD maintenance and HRSG Bypass Venting was not expected to 

exceed 24 hours. Per the PMO plan, coal charge weights are reduced by approximately two tons per charging cycle during bypass venting 

events that are expected to exceed 24 hours.

If no, provide explanation of why the charge weights were not reduced to a 42.5 wet ton average.

No

Did the stack lid bypass event result from planned FGD or HRSG maintenance? No

Did multiple events involving stack lid open time occur within a 24 period?

Explanation:

SunCoke Energy Environmental RCFA Report

Describe:  Bypass Venting was a result of faulted communication card located in the RIO cabinet associated with 

pressure controls for HRSG #4 stack lids that resulted in a loss of stack pressure. 

If no, provide explanation of why the coal sulfur content was not reduced to a maximum of 1.1%.

Yes 

43.61

44.36

44.19

44.29

44.24

44.36

43.62

43.98

43.54

43.67 45.30

44.31

45.08

45.01

44.94

44.99

45.37

44.61

43.91

43.61



Bypass Venting Emissions Calculations for Haverhill Coke Company No. 1

Emission Factors (for one bypass vent stack):

Lead 0.08 lb/hr March 2018 Test, HNCC 1, FGD Outage

PM (Filt + Cond) 12.5 lb/hr March 2018 Test, HNCC 1, FGD Outage

SO2 133.0 lb/hr Calculated from 2nd Half CEMs Data

Corresponding RCFA Report: 20181007_HHO_016_HRSG_4_RIO_Loss_of_Communication (8594

Start Date/Time of Bypass Venting: 10/7/18 01:20

End Date/Time of Bypass Venting: 10/7/18 2:32

Bypass Vent Stack Lid Open and Close Date/Time:

#1 #2 #3 #4 #5

Open Date/Time: 10/7/18 01:20

Close Date/Time: 10/7/18 2:32

Total Stack Lid Open Time per Bypass Vent Stack:

#1 #2 #3 #4 #5

Hours: 0.0 0.0 0.0 1.2 0.0

Minutes: 0 0 0 72 0

Total Bypass Venting Time:

Hours: 1.2 Minutes: 72

Calculation of Bypass Venting Emissions:

     Emissions = Emission Factor (lb/hr) x Total Hours of Bypass Venting x 1 ton/2000 lbs

#1 #2 #3 #4 #5

Lead (lbs) 0.0 0.0 0.0 0.1 0.0

PM (lbs) 0.0 0.0 0.0 15.0 0.0

SO2 (lbs) 0.0 0.0 0.0 159.6 0.0

Total Emissions from Bypass Venting Event

     Total Emissions = Sum of Emissions from Each Affected Bypass Vent Stack

Total lbs of Pollutant Emitted During Bypass Venting

Lead (tons) 0.0

PM (tons) 0.0

SO2 (tons) 0.1
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Section 2 - Investigation Information and Summary 
Cause and Effect Analysis (include steps taken to minimize emissions, if applicable):
On October 7, 2018, Operations personnel received an alarm for emergency bypass vent stack #4 opening. At 1:20 am the 
remote input/output (RIO) cabinet associated with pressure controls for the HRSG #4 stack lids experienced a loss of power 
and was no longer able to communicate with the programmable logic controller (PLC). Without pressure indication, the 
HRSG #4 emergency bypass vent stack automatically opened in order to prevent damage to the HRSG and to ensure 
negative draft was maintained on the ovens. Maintenance personnel were dispatched and determined that the 
communication module associated with the RIO cabinet had faulted and reset the module. Upon resetting the faulted 
module, communication was reestablished with the RIO Cabinet. The control room operator (CRO) began bringing HRSG 
#4 back online and the stack lids associated with HRSG #4 were closed at 2:32 am on October 7, 2018.
 
 The root cause of this bypass venting event was determined to be a faulted communication card located in the RIO cabinet 
associated with pressure controls for HRSG #4 stack lids. This faulted communication card resulted in a loss of stack 
pressure reading which caused the Emergency Vent Stack to trip open.
 
 The corrective actions identified for this bypass venting event include resetting the faulted RIO communication card.
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Section 3 - Causes
Cause Description of Root Cause Analysis of Root Cause (how did this 

contribute?)
Type of 
Cause

Cause 
Class

Repeat?

1878 Faulted Communication Card HRSG 4 RIO
The root cause of this bypass venting 
event was determined to be a faulted 
communication card located in the RIO 
cabinet associated with pressure controls 
for HRSG #4 stack lids. This faulted 
communication card resulted in a loss of 
stack pressure reading which caused the 
Emergency Vent Stack to trip open.

Root Cause Physical 
Cause

NO

Section 4 - Measures Reasonably Available to Prevent or Reduce Likelihood of Recurrence (Corrective Actions)

CA# Description of Corrective Action Analysis of Corrective Action 
1154501 CD - Reset Faulted Communication Card Resetting the faulted RIO communication card allowed 

Operations personnel to close the bypass vent stack.

Additional Corrective Action Information:

CA# Responsible 
Person

Probable 
Effectiveness
	

Estimated 
Start Date of 

CA

Estimated 
Completion 

Date

Estimated Cost of 
Implementation

3rd Party Needed 
for 

Implementation?  
1154501 DMSTARKWEATHER4) 

Improvement / 
Unlikely to 
Prevent

10/07/2018 02/01/2019 500.00 NO

Action Effectiveness Definition

Value Description
1) Prevent Reoccurrence Action will Prevent Reoccurrence
2) Reduce Likelihood Action will Reduce Likelihood of Reoccurrence
3) Lessen Impact Action will Lessen Impact of Reoccurrence
4) Improvement / Unlikely to Prevent An Improvement but not Likely to Prevent Reoccurrence
5) Impact Cannot be Determined Action Impact Cannot be Determined at this Time
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RCFA Name: 20181006_HHO_017_HRSG5_Loss_of_DraftReport Date: 10/06/2018
Report #: 8614 Site: HH
RCFA Facilitator: DWILHERE Location: H-6105
RCFA Type: Environmental Location name: HRSG 05, RENTECH, 

BATTERY B
Date of Occurrence: Oct 6, 2018, 2:35 PM Investigation Completed: 10/31/2018

Section1 - General Information
Executive Summary:
  
On October 6, 2018 at 2:35 pm, the plant experienced an erroneously high stack pressure as severe weather moved through 
the area. High winds caused the P901 HRSG #5 stack lids to trip open on high stack pressure at 2:35 pm. The system is 
designed so that if a problem occurs with the stack lid instrumentation, the stack lids fail open in order to prevent potential 
damage to the boiler.  The CRO immediately responded, closed the stack lids at 2:36 pm, and monitored pressure controls.

The root cause of this bypass venting event was determined to be the erroneously high stack pressure due to high winds 
moving through the area.

The major corrective actions identified for this event include evaluating increasing the SDA inlet pressure during high wind 
events.



Section 1a) Environmental Information

Were charge weights to affected ovens reduced to a 42.5 wet tons/oven average 48 hours prior to venting?

8594

#1 #2 #3 #4 #5

Stack Lid Open Date/Time 10/6/18 14:35

Stack Lid Close Date/Time 10/6/18 14:36

Total Bypass Venting Time (mins) 0 0 0 0 1

Total Bypass Venting Time (hrs) 0.00 0.00 0.00 0.00 0.02

#6 #7 #8 #9 #10

Stack Lid Open Date/Time

Stack Lid Close Date/Time

Total Bypass Venting Time (mins) 0 0 0 0 0

Total Bypass Venting Time (hrs) 0.00 0.00 0.00 0.00 0.00

Pollutant: Lead 0.0 PM 0.0 SO2 0.0

Date Date

10/4/2018 10/6/2018

10/5/2018

No. No.

82 81

86 85

90 89

94 93

98 97

84 83

88 87

92 91

96 95

100 99

43.31

43.61

44.25

44.08

44.43

44.34

44.34

42.82

43.63

43.55

43.71

45.04

45.08

45.09

45.11

45.01

43.02

43.81

43.23

43.71

If yes, please list the Maximo RCFA numbers here:

Explanation:  Bypass venting was not a result of scheduled HRSG or FGD maintenance and HRSG Bypass Venting was not expected to 

exceed 24 hours. Per the PMO plan, coal charge weights are reduced by approximately two tons per charging cycle during bypass venting 

events that are expected to exceed 24 hours.

If no, provide explanation of why the charge weights were not reduced to a 42.5 wet ton average.

No

Did the stack lid bypass event result from planned FGD or HRSG maintenance? No

Did multiple events involving stack lid open time occur within a 24 period?

Explanation:

SunCoke Energy Environmental RCFA Report

Describe:  Bypass Venting was a result of an erroneously high stack pressure due to high winds

moving through the area.

If no, provide explanation of why the coal sulfur content was not reduced to a maximum of 1.1%.

Yes Did the coal charged during the bypass event contain less than 1.1% sulfur content?

Estimated Avg Charge Tons per Oven Charged (avg over duration of event):

Estimated Avg Coal Charge Weight/ 

Yes 

Avg S (%):

0.81

Estimated Avg Coal Sulfur Content Charged Per Day (applies to all ovens charged each day):

P901

P902

Vent Stack No.

Estimated Quantity of Emissions (tons)

Estimated Avg Coal Charge Weight/ 

Avg S (%):

0.77

0.99

Vent Stack No.



Bypass Venting Emissions Calculations for Haverhill Coke Company No. 1

Emission Factors (for one bypass vent stack):

Lead 0.08 lb/hr March 2018 Test, HNCC 1, FGD Outage

PM (Filt + Cond) 12.5 lb/hr March 2018 Test, HNCC 1, FGD Outage

SO2 133.0 lb/hr Calculated from 2nd Half CEMs Data

Corresponding RCFA Report: 20181006_HHO_017_HRSG5_Loss_of_Draft (8614)

Start Date/Time of Bypass Venting: 10/6/18 14:35

End Date/Time of Bypass Venting: 10/6/18 14:36

Bypass Vent Stack Lid Open and Close Date/Time:

#1 #2 #3 #4 #5

Open Date/Time: 10/6/18 14:35

Close Date/Time: 10/6/18 14:36

Total Stack Lid Open Time per Bypass Vent Stack:

#1 #2 #3 #4 #5

Hours: 0.0 0.0 0.0 0.0 0.0

Minutes: 0 0 0 0 1

Total Bypass Venting Time:

Hours: 0.0 Minutes: 1

Calculation of Bypass Venting Emissions:

     Emissions = Emission Factor (lb/hr) x Total Hours of Bypass Venting x 1 ton/2000 lbs

#1 #2 #3 #4 #5

Lead (lbs) 0.0 0.0 0.0 0.0 0.0

PM (lbs) 0.0 0.0 0.0 0.0 0.2

SO2 (lbs) 0.0 0.0 0.0 0.0 2.2

Total Emissions from Bypass Venting Event

     Total Emissions = Sum of Emissions from Each Affected Bypass Vent Stack

Total lbs of Pollutant Emitted During Bypass Venting

Lead (tons) 0.0

PM (tons) 0.0

SO2 (tons) 0.0



 
SunCoke Energy Environmental RCFA Report 

Section 2 - Investigation Information and Summary 
Cause and Effect Analysis (include steps taken to minimize emissions, if applicable):
 
On October 6, 2018 at 2:35 pm, the plant experienced an erroneously high stack pressure as severe weather moved through 
the area. High winds caused the P901 HRSG #5 stack lids to trip open on high stack pressure at 2:35 pm. The system is 
designed so that if a problem occurs with the stack lid instrumentation, the stack lids fail open in order to prevent potential 
damage to the boiler. Although the stack lids opened, HRSG #5 remained online which allowed the flue gas to continue to 
be processed through the Flue Gas Desulfurization Unit. The CRO immediately responded, closed the stack lids at 2:36 pm, 
and monitored pressure controls.
  
 The root cause of this bypass venting event was determined to be the erroneously high stack pressure due to high winds 
moving through the area.
  
 The major corrective actions identified for this event include evaluating increasing the SDA inlet pressure during high wind 
events.
  
 Please note that the HRSG #5 bypass vent stack lids were open for 1 minute during this bypass venting event; however, on 
October 7, 2018, additional bypass venting not related to the October 6 bypass venting event occurred on HCC 1 in excess 
of 30 minutes per 24 hour period. This additional bypass venting on October 7, 2018 triggered the requirement for 
completing an RCFA for the October 6, 2018 event.
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Section 3 - Causes
Cause Description of Root Cause Analysis of Root Cause (how did this 

contribute?)
Type of 
Cause

Cause 
Class

Repeat?

1830 Erroneous high stack pressure due to 
high winds

The root cause of this bypass venting 
event was determined to be the 
erroneously high stack pressure due to 
high winds moving through the area. 

Root Cause Physical 
Cause

NO

Section 4 - Measures Reasonably Available to Prevent or Reduce Likelihood of Recurrence (Corrective Actions)

CA# Description of Corrective Action Analysis of Corrective Action 
1132245 CD - Adjust the SDA inlet pressure during severe weather 

conditions
Adjusting the SDA inlet pressure during severe weather 
conditions will allow for a higher draft for high winds to 
overcome.

Additional Corrective Action Information:

CA# Responsible 
Person

Probable 
Effectiveness
	

Estimated 
Start Date of 

CA

Estimated 
Completion 

Date

Estimated Cost of 
Implementation

3rd Party Needed 
for 

Implementation?  
1132245 MCTHOMPSON 4) 

Improvement / 
Unlikely to 
Prevent

11/12/2018 03/01/2019 0.00 NO

Action Effectiveness Definition

Value Description
1) Prevent Reoccurrence Action will Prevent Reoccurrence
2) Reduce Likelihood Action will Reduce Likelihood of Reoccurrence
3) Lessen Impact Action will Lessen Impact of Reoccurrence
4) Improvement / Unlikely to Prevent An Improvement but not Likely to Prevent Reoccurrence
5) Impact Cannot be Determined Action Impact Cannot be Determined at this Time
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RCFA Name: 20181015_HHO_018_HCC2_Loss_of_Draft_Tube_Leaks_HRSGs7-8Report Date: 10/15/2018
Report #: 8644 Site: HH
RCFA Facilitator: DWILHERE Location: H-6107
RCFA Type: Environmental Location name: HRSG 07, HEAT 

RECOVERY STEAM GEN, 
NOOTER, BATTERY C

Date of Occurrence: Oct 15, 2018, 3:22 AM Investigation Completed: 11/07/2018

Section1 - General Information
Executive Summary:
  
On October 15, 2018 at 3:22 am, a malfunction occurred on the HCC 2 Heat Recovery Steam Generator (HRSG) #8. The 
Evaporator Tubes, 12 in Row 8 and 14 in Row 11, of Evaporator 2a failed, allowing water to pass from the tubes inside of 
the HRSG into the gas path, which was then converted to steam on the outlet side of the boiler. As a result of the added 
mass flow of water and steam caused by the leaking tube, the HCC 2 ID fans were unable to maintain sufficient draft on the 
HRSGs 6-10 bypass vent stacks, causing them to open at 3:22 am.
 
 The control room operator (CRO) responded to the event immediately, removing HRSG #8 from service to allow 
Contractor personnel to repair the leak and closing bypass vent stack lids 6-10. HRSG #8 remained offline once the stack 
lids were closed.
 
 Later that day, at 7:17 am, a malfunction occurred on the HCC 2 HRSG #7, while HRSG #8 was already offline for 
unscheduled tube leak maintenance. The Evaporator Tube 12, located in Row 5 of Evaporator 1 failed, allowing water to 
pass from the tubes inside of the HRSG into the gas path, which was then converted to steam on the outlet side of the boiler. 
As a result of the added mass flow of water and steam caused by the leaking tube, the HCC 2 ID fans were unable to 
maintain sufficient draft on the HRSGs 6-10 bypass vent stacks, causing them to open, starting at 7:17 am.
 
 The CRO responded to the event immediately, removing HRSG #7 from service to allow Contractor personnel to repair the 
leak and closing bypass vent stack lids 6-10. HRSGs #7 and #8 remained offline once the stack lids were closed. Although 
there were intermittent stack lid openings for a brief period during this event, gas sharing continued to operate with two 
HRSGs offline and stack lids remained closed for the majority of the time. Please refer to the bypass venting table included 
in Section 1a of this report for the stack lid open and close times. The total duration of the bypass venting event was 5.2 
hours.
 
 The root cause of the HRSG 8 bypass venting event was determined to be the failed Evaporator Tubes, 12 in Row 8 and 14 
in Row 11, of Evaporator 2a in HRSG #8. The root cause of the HRSG 7 bypass venting event was determined to be the 
failed evaporator tube 12, located in Row 5 of Evaporator 1 in HRSG #7. Both HRSG tube failures caused a large increase 
in the mass flow to the HCC 2 ID fans, which were unable to respond quickly enough to the resultant water leak and mass 
flow increase, causing the loss of draft.
 
 The major corrective actions identified for this event include plugging the failed evaporator tubes: Evaporator Tubes, 12 in 
Row 8 and 14 in Row 11, of Evaporator 2a in HRSG #8, and 12 of Row 5 of Evaporator 1 in HRSG #7.



Section 1a) Environmental Information

Were charge weights to affected ovens reduced to a 42.5 wet tons/oven average 48 hours prior to venting?

#1 #2 #3 #4 #5

Stack Lid Open Date/Time

Stack Lid Close Date/Time

Total Bypass Venting Time (mins) 0 0 0 0 0

Total Bypass Venting Time (hrs) 0.00 0.00 0.00 0.00 0.00

#6 #7 #8 #9 #10

Stack Lid Open Date/Time 10/15/2018 3:22 10/15/2018 3:22 10/15/2018 3:22 10/15/2018 3:22 10/15/2018 3:22

Stack Lid Close Date/Time 10/15/18 7:40 10/15/18 8:05 10/15/18 8:54 10/15/18 8:18 10/15/18 7:57

Total Bypass Venting Time (mins) 40 58 114 72 40

Total Bypass Venting Time (hrs) 0.67 0.97 1.90 1.20 0.67

Pollutant: Lead 0.0 PM 0.1 SO2 0.4

Date Date

10/13/2018

10/14/2018

10/15/2018

No

Avg S (%):

Estimated Avg Coal Sulfur Content Charged Per Day (applies to all ovens charged each day):

P901

P902

Vent Stack No.

Estimated Quantity of Emissions (tons)

Avg S (%):

0.98

0.82

0.96

Did the coal charged during the bypass event contain less than 1.1% sulfur content?

Vent Stack No.

If yes, please list the Maximo RCFA numbers here:

Explanation:  Bypass venting was a result of unplanned maintenance; therefore, charge weights could not be reduced at least 48 hours in 

advance.  HRSG Bypass Venting was not expected to exceed 24 hours.  Per the PMO plan, coal charge weights are reduced by 

approximately two tons per charging cycle during bypass venting events that are expected to exceed 24 hours.

If no, provide explanation of why the charge weights were not reduced to a 42.5 wet ton average.

No

Did the stack lid bypass event result from planned FGD or HRSG maintenance? No

Did multiple events involving stack lid open time occur within a 24 period?

Explanation:

SunCoke Energy Environmental RCFA Report

Describe:  The bypass venting was a result of a tube leak malfunction occurring, while another HRSG was already offline 

for maintenance.

If no, provide explanation of why the coal sulfur content was not reduced to a maximum of 1.1%.

Yes 



Bypass Venting Emissions Calculations for Haverhill Coke Company No. 2

Emission Factors (for one bypass vent stack):

Lead 0.078 lb/hr July 2018 Test, HNCC 2, Bypass Vent Stack #6

PM (Filt + Cond) 21.2 lb/hr July 2018 Test, HNCC 2, Bypass Vent Stack #6

SO2 145 lb/hr Calculated from 2nd Half CEMs Data

Event Description: 20181015_HHO_018_HCC2_Loss_of_Draft_Tube_Leaks_HRSGs7‐8 (8644)

Start Date/Time of Bypass Venting: 10/15/2018 3:22

End Date/Time of Bypass Venting: 10/15/2018 8:54

Bypass Vent Stack Lid Open and Close Date/Time:

#6 #7 #8 #9 #10

Open Date/Time: 10/15/18 3:22 10/15/18 3:22 10/15/18 3:22 10/15/18 3:22 10/15/18 3:22

Close Date/Time: 10/15/18 3:28 10/15/18 3:32 10/15/18 3:39 10/15/18 3:34 10/15/18 3:30

Total Stack Lid Open Time per Bypass Vent Stack:

#6 #7 #8 #9 #10

Hours: 0.1 0.2 0.3 0.2 0.1

Minutes: 6.0 10.0 17.0 12.0 8.0

Total Bypass Venting Time:

Hours: 0.9 Minutes: 53

Calculation of Bypass Venting Emissions:

     Emissions = Emission Factor (lb/hr) x Total Hours of Bypass Venting x 1 ton/2000 lbs

#6 #7 #8 #9 #10

Lead (lbs) 0.0 0.0 0.0 0.0 0.0

PM (lbs) 2.1 3.5 6.0 4.2 2.8

SO2 (lbs) 14.5 24.2 41.1 29.0 19.3

Total Emissions from Bypass Venting Event

     Total Emissions = Sum of Emissions from Each Affected Bypass Vent Stack

Total tons of Pollutant Emitted During Bypass Venting

Lead (tons) 0.0

PM (tons) 0.0

SO2 (tons) 0.1



Bypass Venting Emissions Calculations for Haverhill Coke Company No. 2

Emission Factors (for one bypass vent stack):

Lead 0.078 lb/hr July 2018 Test, HNCC 2, Bypass Vent Stack #6

PM (Filt + Cond) 21.2 lb/hr July 2018 Test, HNCC 2, Bypass Vent Stack #6

SO2 145 lb/hr Calculated from 2nd Half CEMs Data

Event Description: 20181015_HHO_018_HCC2_Loss_of_Draft_Tube_Leaks_HRSGs7‐8 (8644)

Start Date/Time of Bypass Venting: 10/15/2018 3:22

End Date/Time of Bypass Venting: 10/15/2018 8:54

Bypass Vent Stack Lid Open and Close Date/Time:

#6 #7 #8 #9 #10

Open Date/Time: 10/15/18 7:17 10/15/18 7:17 10/15/18 7:17 10/15/18 7:17 10/15/18 7:25

Close Date/Time: 10/15/18 7:28 10/15/18 8:05 10/15/18 8:54 10/15/18 7:50 10/15/18 7:57

Total Stack Lid Open Time per Bypass Vent Stack:

#6 #7 #8 #9 #10

Hours: 0.2 0.8 1.6 0.6 0.5

Minutes: 11.0 48.0 97.0 33.0 32.0

Total Bypass Venting Time:

Hours: 3.7 Minutes: 221

Calculation of Bypass Venting Emissions:

     Emissions = Emission Factor (lb/hr) x Total Hours of Bypass Venting x 1 ton/2000 lbs

#6 #7 #8 #9 #10

Lead (lbs) 0.0 0.1 0.1 0.0 0.0

PM (lbs) 3.9 17.0 34.3 11.7 11.3

SO2 (lbs) 26.6 116.0 234.4 79.8 77.3

Total Emissions from Bypass Venting Event

     Total Emissions = Sum of Emissions from Each Affected Bypass Vent Stack

Total tons of Pollutant Emitted During Bypass Venting

Lead (tons) 0.0

PM (tons) 0.0

SO2 (tons) 0.3



Bypass Venting Emissions Calculations for Haverhill Coke Company No. 2

Emission Factors (for one bypass vent stack):

Lead 0.078 lb/hr July 2018 Test, HNCC 2, Bypass Vent Stack #6

PM (Filt + Cond) 21.2 lb/hr July 2018 Test, HNCC 2, Bypass Vent Stack #6

SO2 145 lb/hr Calculated from 2nd Half CEMs Data

Event Description: 20181015_HHO_018_HCC2_Loss_of_Draft_Tube_Leaks_HRSGs7‐8 (8644)

Start Date/Time of Bypass Venting: 10/15/2018 3:22

End Date/Time of Bypass Venting: 10/15/2018 8:54

Bypass Vent Stack Lid Open and Close Date/Time:

#6 #7 #8 #9 #10

Open Date/Time: 10/15/18 7:29 10/15/18 7:51

Close Date/Time: 10/15/18 7:30 10/15/18 8:18

Total Stack Lid Open Time per Bypass Vent Stack:

#6 #7 #8 #9 #10

Hours: 0.0 0.0 0.0 0.5 0.0

Minutes: 1.0 0.0 0.0 27.0 0.0

Total Bypass Venting Time:

Hours: 0.5 Minutes: 28

Calculation of Bypass Venting Emissions:

     Emissions = Emission Factor (lb/hr) x Total Hours of Bypass Venting x 1 ton/2000 lbs

#6 #7 #8 #9 #10

Lead (lbs) 0.0 0.0 0.0 0.0 0.0

PM (lbs) 0.4 0.0 0.0 9.5 0.0

SO2 (lbs) 2.4 0.0 0.0 65.3 0.0

Total Emissions from Bypass Venting Event

     Total Emissions = Sum of Emissions from Each Affected Bypass Vent Stack

Total tons of Pollutant Emitted During Bypass Venting

Lead (tons) 0.0

PM (tons) 0.0

SO2 (tons) 0.0



Bypass Venting Emissions Calculations for Haverhill Coke Company No. 2

Emission Factors (for one bypass vent stack):

Lead 0.078 lb/hr July 2018 Test, HNCC 2, Bypass Vent Stack #6

PM (Filt + Cond) 21.2 lb/hr July 2018 Test, HNCC 2, Bypass Vent Stack #6

SO2 145 lb/hr Calculated from 2nd Half CEMs Data

Event Description: 20181015_HHO_018_HCC2_Loss_of_Draft_Tube_Leaks_HRSGs7‐8 (8644)

Start Date/Time of Bypass Venting: 10/15/2018 3:22

End Date/Time of Bypass Venting: 10/15/2018 8:54

Bypass Vent Stack Lid Open and Close Date/Time:

#6 #7 #8 #9 #10

Open Date/Time: 10/15/18 7:31

Close Date/Time: 10/15/18 7:40

Total Stack Lid Open Time per Bypass Vent Stack:

#6 #7 #8 #9 #10

Hours: 0.1 0.0 0.0 0.0 0.0

Minutes: 9.0 0.0 0.0 0.0 0.0

Total Bypass Venting Time:

Hours: 0.1 Minutes: 9

Calculation of Bypass Venting Emissions:

     Emissions = Emission Factor (lb/hr) x Total Hours of Bypass Venting x 1 ton/2000 lbs

#6 #7 #8 #9 #10

Lead (lbs) 0.0 0.0 0.0 0.0 0.0

PM (lbs) 3.2 0.0 0.0 0.0 0.0

SO2 (lbs) 21.7 0.0 0.0 0.0 0.0

Total Emissions from Bypass Venting Event

     Total Emissions = Sum of Emissions from Each Affected Bypass Vent Stack

Total tons of Pollutant Emitted During Bypass Venting

Lead (tons) 0.0

PM (tons) 0.0

SO2 (tons) 0.0
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No. No.

101 102

105 106

109 110

113 114

117 118

103 104

107 108

111 112

115 116

119 120

121 122

125 126

129 130

133 134

137 138

123 124

127 128

131 132

135 136

139 140

141 142

145 146

149 150

153 154

157 158

143 144

147 148

151 152

155 156

159 160

161 162

165 166

169 170

173 174

177 178

163 164

167 168

171 172

175 176

179 180

181 182

185 186

189 190

193 194

197 198

183 184

187 188

191 192

195 196

199 200

44.25

43.91

44.00

44.08

43.98

46.48

46.73

46.58

46.68

46.56

44.02

44.08

43.91

44.84

44.11

46.56

46.73

46.75

46.71

46.65

44.10

44.03

44.08

43.91

44.14

46.67

46.70

46.71

46.64

46.62

44.14

44.03

44.19

43.91

44.17

46.65

46.80

46.67

46.62

46.78

44.85

44.51

44.60

44.44

44.61

44.73

46.10

45.90

46.17

44.82

44.60

44.61

44.71

44.61

44.46

45.61

46.17

46.17

45.95

45.83

44.77

44.61

44.10

44.65

44.72

45.66

46.39

46.46

46.41

46.39

44.72

44.65

44.15

43.78

44.65

46.41

46.08

46.46

46.31

46.41

Estimated Avg Charge Tons per Oven Charged (avg over duration of event):

Estimated Avg Coal Charge Weight/  Estimated Avg Coal Charge Weight/ 

45.54

46.36

44.53

44.61

46.41

46.31

46.47

44.31

44.77

44.60

44.55

44.32

46.66

46.61

46.78

46.80

46.70

44.43

43.72

44.02



 
SunCoke Energy Environmental RCFA Report 

Section 2 - Investigation Information and Summary 
Cause and Effect Analysis (include steps taken to minimize emissions, if applicable):
  
On October 15, 2018 at 3:22 am, a malfunction occurred on the HCC 2 Heat Recovery Steam Generator (HRSG) #8. The 
Evaporator Tubes, 12 in Row 8 and 14 in Row 11, of Evaporator 2a failed, allowing water to pass from the tubes inside of 
the HRSG into the gas path, which was then converted to steam on the outlet side of the boiler. As a result of the added 
mass flow of water and steam caused by the leaking tube, the HCC 2 ID fans were unable to maintain sufficient draft on the 
HRSGs 6-10 bypass vent stacks, causing them to open at 3:22 am.
 
 The control room operator (CRO) responded to the event immediately, removing HRSG #8 from service to allow 
Contractor personnel to repair the leak and closing bypass vent stack lids 6-10. HRSG #8 remained offline once the stack 
lids were closed.
 
 Later that day, at 7:17 am, a malfunction occurred on the HCC 2 HRSG #7, while HRSG #8 was already offline for 
unscheduled tube leak maintenance. The Evaporator Tube 12, located in Row 5 of Evaporator 1 failed, allowing water to 
pass from the tubes inside of the HRSG into the gas path, which was then converted to steam on the outlet side of the boiler. 
As a result of the added mass flow of water and steam caused by the leaking tube, the HCC 2 ID fans were unable to 
maintain sufficient draft on the HRSGs 6-10 bypass vent stacks, causing them to open, starting at 7:17 am.
 
 The CRO responded to the event immediately, removing HRSG #7 from service to allow Contractor personnel to repair the 
leak and closing bypass vent stack lids 6-10. HRSGs #7 and #8 remained offline once the stack lids were closed. Although 
there were intermittent stack lid openings for a brief period during this event, gas sharing continued to operate with two 
HRSGs offline and stack lids remained closed for the majority of the time. 
 
 The root cause of the HRSG 8 bypass venting event was determined to be the failed Evaporator Tubes, 12 in Row 8 and 14 
in Row 11, of Evaporator 2a in HRSG #8. The root cause of the HRSG 7 bypass venting event was determined to be the 
failed evaporator tube 12, located in Row 5 of Evaporator 1 in HRSG #7. Both HRSG tube failures caused a large increase 
in the mass flow to the HCC 2 ID fans, which were unable to respond quickly enough to the resultant water leak and mass 
flow increase, causing the loss of draft.
 
 The major corrective actions identified for this event include plugging the failed evaporator tubes: Evaporator Tubes, 12 in 
Row 8 and 14 in Row 11, of Evaporator 2a in HRSG #8 and 12 of Row 5 of Evaporator 1 in HRSG #7.
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Section 3 - Causes
Cause Description of Root Cause Analysis of Root Cause (how did this 

contribute?)
Type of 
Cause

Cause 
Class

Repeat?

1865 Tube leak due to corrosion & mechanical 
stress

 
The root cause of the HRSG 8 bypass 
venting event was determined to be the 
failed Evaporator Tubes, 12 in Row 8 and 
14 in Row 11, of Evaporator in HRSG 
#8. The root cause of the HRSG 7 bypass 
venting event was determined to be the 
failed evaporator tube 12, located in Row 
5 of Evaporator 1 in HRSG #7. Both 
HRSG tube failures caused a large 
increase in the mass flow to the HCC 2 
ID fans, which were unable to respond 
quickly enough to the resultant water leak 
and mass flow increase, causing the loss 
of draft.

Root Cause Physical 
Cause

NO

Section 4 - Measures Reasonably Available to Prevent or Reduce Likelihood of Recurrence (Corrective Actions)

CA# Description of Corrective Action Analysis of Corrective Action 
1152450 CD - Plug failed evaporator 1, tube 12 of Row 5 HRSG #7 Plugging the failed evaporator tube 12, located in Row 5 

of Evaporator 1 in HRSG #7 stopped the leak
1154487 CD - Plug failed evaporator tubes, 12 in row 8 and 14 in 

Row 11 of Evaporator 2a in HRSG #8
Plugging the failed evaporator tubes, 12 in row 8 and 14 
in row 11, of Evaporator 2a in HRSG #8 stopped the leak

Additional Corrective Action Information:

CA# Responsible 
Person

Probable 
Effectiveness
	

Estimated 
Start Date of 

CA

Estimated 
Completion 

Date

Estimated Cost of 
Implementation

3rd Party Needed 
for 

Implementation?  
1152450 LMILLER 2) Reduce 

Likelihood
10/15/2018 02/01/2019 30,000.00 YES

1154487 DMSTARKWEATHER2) Reduce 
Likelihood

10/15/2018 10/18/2018 30,000.00 YES

Action Effectiveness Definition

Value Description
1) Prevent Reoccurrence Action will Prevent Reoccurrence
2) Reduce Likelihood Action will Reduce Likelihood of Reoccurrence
3) Lessen Impact Action will Lessen Impact of Reoccurrence
4) Improvement / Unlikely to Prevent An Improvement but not Likely to Prevent Reoccurrence
5) Impact Cannot be Determined Action Impact Cannot be Determined at this Time
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RCFA Name: 20181217_HHO_019_HRSG10_Stack_Lid_Replacement 
(8768)

Report Date: 12/17/2018

Report #: 8768 Site: HH
RCFA Facilitator: DWILHERE Location: H-6110
RCFA Type: Environmental Location name: HRSG 10, HEAT 

RECOVERY STEAM GEN, 
NOOTER, BATTERY D

Date of Occurrence: Dec 17, 2018, 3:53 PM Investigation Completed: 01/07/2019

Section1 - General Information
Executive Summary:
On December 17, 2018, Haverhill operations held a maintenance event for replacing the east and west emergency vent stack 
lids on the associated Heat Recovery Steam Generator (HRSG) #10. The east and west lids were replaced as part of normal 
maintenance due to wear on the refractory and metal casing of the lid. In order to change the lids, the work required that the 
lids be open. During this maintenance, the bypass vent stack associated with HRSG #10 was open from 3:53 pm to 8:00 pm, 
The lids were cycled opened and closed after the replacement from 10:13 pm to 10:15 pm, 11:40 pm to 11:42 pm and 
then again on December 18, 2018, from 9:43 am to 9:49 am and 9:54 am to 9:56 am. The total duration of the bypass 
venting event was 4.32 hours. There were no corrective actions identified as a result of this bypass venting event.



Section 1a) Environmental Information

Were charge weights to affected ovens reduced to a 42.5 wet tons/oven average 48 hours prior to venting?

8770

#1 #2 #3 #4 #5

Stack Lid Open Date/Time

Stack Lid Close Date/Time

Total Bypass Venting Time (mins) 0 0 0 0 0

Total Bypass Venting Time (hrs) 0.00 0.00 0.00 0.00 0.00

#6 #7 #8 #9 #10

Stack Lid Open Date/Time 12/17/2018 15:53

Stack Lid Close Date/Time 12/18/18 9:56

Total Bypass Venting Time (mins) 0 0 249 0 259

Total Bypass Venting Time (hrs) 0.00 0.00 4.15 0.00 4.32

Pollutant: Lead 0.0 PM 0.0 SO2 0.3

Date Date

12/16/2018 12/18/2018

12/17/2018

Affected Oven  Affected Oven 

182 181

186 185

190 189

194 193

198 197

184 183

188 187

192 191

196 195

200 199

Did the coal charged during the bypass event contain less than 1.1% sulfur content?

Vent Stack No.

If yes, please list the Maximo RCFA numbers here:

Explanation:  No bypass venting occurred during the maintenance event.  Although the stack lids were opened to conduct maintenance 

on the lids themselves, the HRSG remained online during the maintenance and flue gases were routed through the HRSGs.

If no, provide explanation of why the charge weights were not reduced to a 42.5 wet ton average.

No

Did the stack lid bypass event result from planned FGD or HRSG maintenance? No

Did multiple events involving stack lid open time occur within a 24 period?

Explanation:

SunCoke Energy Environmental RCFA Report

Describe:  This stack lid open event was a result of conducting preventative maintenance of the HRSG #10 Stack Lids. 

If no, provide explanation of why the coal sulfur content was not reduced to a maximum of 1.1%.

Yes 

Estimated Avg Charge Tons per Oven Charged (avg over duration of event):

Estimated Avg Coal Charge Weight/ 

Yes 

Avg S (%):

0.95

Estimated Avg Coal Sulfur Content Charged Per Day (applies to all ovens charged each day):

P901

P902

Vent Stack No.

Estimated Quantity of Emissions (tons)

Estimated Avg Coal Charge Weight/ 

Avg S (%):

0.93

0.86

44.93

44.52

44.73

44.80

44.61

45.30

45.19

45.11

45.32

45.30

44.78

44.79

44.81

44.79

45.18

45.23

45.55

45.31

45.25

44.75



Bypass Venting Emissions Calculations for Haverhill Coke Company No. 2

Emission Factors (for one bypass vent stack):

Lead 0.078 lb/hr July 2018 Test, HNCC 2, Bypass Vent Stack #6

PM (Filt + Cond) 21.2 lb/hr July 2018 Test, HNCC 2, Bypass Vent Stack #6

SO2 145 lb/hr Calculated from 2nd Half CEMs Data

Event Description: 20181217_HHO_019_HRSG10_Stack_Lid_Replacement (8768)

Start Date/Time of Bypass Venting: 12/17/2018 15:53

End Date/Time of Bypass Venting: 12/18/2018 9:56

Bypass Vent Stack Lid Open and Close Date/Time:

#6 #7 #8 #9 #10

Open Date/Time: 12/17/18 15:53

Close Date/Time: 12/17/18 20:00

Total Stack Lid Open Time per Bypass Vent Stack:

#6 #7 #8 #9 #10

Hours: 0.0 0.0 0.0 0.0 4.1

Minutes: 0.0 0.0 0.0 0.0 247.0

Total Bypass Venting Time:

Hours: 4.1 Minutes: 247

Calculation of Bypass Venting Emissions:

     Emissions = Emission Factor (lb/hr) x Total Hours of Bypass Venting x 1 ton/2000 lbs

#6 #7 #8 #9 #10

Lead (lbs) 0.0 0.0 0.0 0.0 0.3

PM (lbs) 0.0 0.0 0.0 0.0 87.3

SO2 (lbs) 0.0 0.0 0.0 0.0 596.9

Total Emissions from Bypass Venting Event

     Total Emissions = Sum of Emissions from Each Affected Bypass Vent Stack

Total tons of Pollutant Emitted During Bypass Venting

Lead (tons) 0.0

PM (tons) 0.0

SO2 (tons) 0.3



Bypass Venting Emissions Calculations for Haverhill Coke Company No. 2

Emission Factors (for one bypass vent stack):

Lead 0.078 lb/hr July 2018 Test, HNCC 2, Bypass Vent Stack #6

PM (Filt + Cond) 21.2 lb/hr July 2018 Test, HNCC 2, Bypass Vent Stack #6

SO2 145 lb/hr Calculated from 2nd Half CEMs Data

Event Description: 20181217_HHO_019_HRSG10_Stack_Lid_Replacement (8768)

Start Date/Time of Bypass Venting: 12/17/2018 15:53

End Date/Time of Bypass Venting: 12/18/2018 9:56

Bypass Vent Stack Lid Open and Close Date/Time:

#6 #7 #8 #9 #10

Open Date/Time: 12/17/18 22:13

Close Date/Time: 12/17/18 22:15

Total Stack Lid Open Time per Bypass Vent Stack:

#6 #7 #8 #9 #10

Hours: 0.0 0.0 0.0 0.0 0.0

Minutes: 0.0 0.0 0.0 0.0 2.0

Total Bypass Venting Time:

Hours: 0.0 Minutes: 2

Calculation of Bypass Venting Emissions:

     Emissions = Emission Factor (lb/hr) x Total Hours of Bypass Venting x 1 ton/2000 lbs

#6 #7 #8 #9 #10

Lead (lbs) 0.0 0.0 0.0 0.0 0.0

PM (lbs) 0.0 0.0 0.0 0.0 0.7

SO2 (lbs) 0.0 0.0 0.0 0.0 4.8

Total Emissions from Bypass Venting Event

     Total Emissions = Sum of Emissions from Each Affected Bypass Vent Stack

Total tons of Pollutant Emitted During Bypass Venting

Lead (tons) 0.0

PM (tons) 0.0

SO2 (tons) 0.0



Bypass Venting Emissions Calculations for Haverhill Coke Company No. 2

Emission Factors (for one bypass vent stack):

Lead 0.078 lb/hr July 2018 Test, HNCC 2, Bypass Vent Stack #6

PM (Filt + Cond) 21.2 lb/hr July 2018 Test, HNCC 2, Bypass Vent Stack #6

SO2 145 lb/hr Calculated from 2nd Half CEMs Data

Event Description: 20181217_HHO_019_HRSG10_Stack_Lid_Replacement (8768)

Start Date/Time of Bypass Venting: 12/17/2018 15:53

End Date/Time of Bypass Venting: 12/18/2018 9:56

Bypass Vent Stack Lid Open and Close Date/Time:

#6 #7 #8 #9 #10

Open Date/Time: 12/17/18 23:40

Close Date/Time: 12/17/18 23:42

Total Stack Lid Open Time per Bypass Vent Stack:

#6 #7 #8 #9 #10

Hours: 0.0 0.0 0.0 0.0 0.0

Minutes: 0.0 0.0 0.0 0.0 2.0

Total Bypass Venting Time:

Hours: 0.0 Minutes: 2

Calculation of Bypass Venting Emissions:

     Emissions = Emission Factor (lb/hr) x Total Hours of Bypass Venting x 1 ton/2000 lbs

#6 #7 #8 #9 #10

Lead (lbs) 0.0 0.0 0.0 0.0 0.0

PM (lbs) 0.0 0.0 0.0 0.0 0.7

SO2 (lbs) 0.0 0.0 0.0 0.0 4.8

Total Emissions from Bypass Venting Event

     Total Emissions = Sum of Emissions from Each Affected Bypass Vent Stack

Total tons of Pollutant Emitted During Bypass Venting

Lead (tons) 0.0

PM (tons) 0.0

SO2 (tons) 0.0



Bypass Venting Emissions Calculations for Haverhill Coke Company No. 2

Emission Factors (for one bypass vent stack):

Lead 0.078 lb/hr July 2018 Test, HNCC 2, Bypass Vent Stack #6

PM (Filt + Cond) 21.2 lb/hr July 2018 Test, HNCC 2, Bypass Vent Stack #6

SO2 145 lb/hr Calculated from 2nd Half CEMs Data

Event Description: 20181217_HHO_019_HRSG10_Stack_Lid_Replacement (8768)

Start Date/Time of Bypass Venting: 12/17/2018 15:53

End Date/Time of Bypass Venting: 12/18/2018 9:56

Bypass Vent Stack Lid Open and Close Date/Time:

#6 #7 #8 #9 #10

Open Date/Time: 12/18/18 9:43

Close Date/Time: 12/18/18 9:49

Total Stack Lid Open Time per Bypass Vent Stack:

#6 #7 #8 #9 #10

Hours: 0.0 0.0 0.0 0.0 0.1

Minutes: 0.0 0.0 0.0 0.0 6.0

Total Bypass Venting Time:

Hours: 0.1 Minutes: 6

Calculation of Bypass Venting Emissions:

     Emissions = Emission Factor (lb/hr) x Total Hours of Bypass Venting x 1 ton/2000 lbs

#6 #7 #8 #9 #10

Lead (lbs) 0.0 0.0 0.0 0.0 0.0

PM (lbs) 0.0 0.0 0.0 0.0 2.1

SO2 (lbs) 0.0 0.0 0.0 0.0 14.5

Total Emissions from Bypass Venting Event

     Total Emissions = Sum of Emissions from Each Affected Bypass Vent Stack

Total tons of Pollutant Emitted During Bypass Venting

Lead (tons) 0.0

PM (tons) 0.0

SO2 (tons) 0.0



Bypass Venting Emissions Calculations for Haverhill Coke Company No. 2

Emission Factors (for one bypass vent stack):

Lead 0.078 lb/hr July 2018 Test, HNCC 2, Bypass Vent Stack #6

PM (Filt + Cond) 21.2 lb/hr July 2018 Test, HNCC 2, Bypass Vent Stack #6

SO2 145 lb/hr Calculated from 2nd Half CEMs Data

Event Description: 20181217_HHO_019_HRSG10_Stack_Lid_Replacement (8768)

Start Date/Time of Bypass Venting: 12/17/2018 15:53

End Date/Time of Bypass Venting: 12/18/2018 9:56

Bypass Vent Stack Lid Open and Close Date/Time:

#6 #7 #8 #9 #10

Open Date/Time: 12/18/18 9:54

Close Date/Time: 12/18/18 9:56

Total Stack Lid Open Time per Bypass Vent Stack:

#6 #7 #8 #9 #10

Hours: 0.0 0.0 0.0 0.0 0.0

Minutes: 0.0 0.0 0.0 0.0 2.0

Total Bypass Venting Time:

Hours: 0.0 Minutes: 2

Calculation of Bypass Venting Emissions:

     Emissions = Emission Factor (lb/hr) x Total Hours of Bypass Venting x 1 ton/2000 lbs

#6 #7 #8 #9 #10

Lead (lbs) 0.0 0.0 0.0 0.0 0.0

PM (lbs) 0.0 0.0 0.0 0.0 0.7

SO2 (lbs) 0.0 0.0 0.0 0.0 4.8

Total Emissions from Bypass Venting Event

     Total Emissions = Sum of Emissions from Each Affected Bypass Vent Stack

Total tons of Pollutant Emitted During Bypass Venting

Lead (tons) 0.0

PM (tons) 0.0

SO2 (tons) 0.0



 
SunCoke Energy Environmental RCFA Report 

Section 2 - Investigation Information and Summary 
Cause and Effect Analysis (include steps taken to minimize emissions, if applicable):
The maintenance team performed the work as expediently as possible in order to minimize open stack time while also 
ensuring that the stack lid replacement crew's safety was not compromised.
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Section 3 - Causes
Cause Description of Root Cause Analysis of Root Cause (how did this 

contribute?)
Type of 
Cause

Cause 
Class

Repeat?

1858 Maintenance performed on the bypass 
vent stack

Maintenance performed on the bypass 
vent stack associated with HRSG #10 to 
replace the east and west lids of the stack 
due to wear on the refractory and metal 
casing of the lid required that the vent 
stack be open.

Root Cause Physical 
Cause

NO

Section 4 - Measures Reasonably Available to Prevent or Reduce Likelihood of Recurrence (Corrective Actions)

CA# Description of Corrective Action Analysis of Corrective Action 

Additional Corrective Action Information:

CA# Responsible 
Person

Probable 
Effectiveness
	

Estimated 
Start Date of 

CA

Estimated 
Completion 

Date

Estimated Cost of 
Implementation

3rd Party Needed 
for 

Implementation?  

Action Effectiveness Definition

Value Description
1) Prevent Reoccurrence Action will Prevent Reoccurrence
2) Reduce Likelihood Action will Reduce Likelihood of Reoccurrence
3) Lessen Impact Action will Lessen Impact of Reoccurrence
4) Improvement / Unlikely to Prevent An Improvement but not Likely to Prevent Reoccurrence
5) Impact Cannot be Determined Action Impact Cannot be Determined at this Time
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RCFA Name: 20181217_HHO_020_HRSG7_Tube_Leak 
(8770)

Report Date: 12/17/2018

Report #: 8770 Site: HH
RCFA Facilitator: DWILHERE Location: H-6107
RCFA Type: Environmental Location name: HRSG 07, HEAT 

RECOVERY STEAM GEN, 
NOOTER, BATTERY C

Date of Occurrence: Dec 17, 2018, 6:59 PM Investigation Completed: 01/04/2019

Section1 - General Information
Executive Summary:
  
On December 17, 2018, the HCC2 #6-9 vent stack lids opened at 6:59 pm as a result of a tube leak in Heat Recovery Steam 
Generator (HRSG) #7.  When the tube leak occurred, HRSG #10 stack was already open for a planned stack lid 
replacement.  HRSG #7 Evaporator Tube 8, located in Row 5 of Evaporator 1 failed, allowing water to pass from the tubes 
inside of the HRSG into the gas path, which was then converted to steam on the outlet side of the HRSG.  As a result of the 
added mass flow of water and steam caused by the leaking tube, the HCC 2 Induced Draft (ID) fans were unable to maintain 
sufficient draft on the HRSGs #6-9 bypass vent stacks, causing them to open, starting at 6:59 pm.
 
 Operations personnel responded immediately to shut down and drain HRSG #7 for repairs.  Once boiler feed water (BFW) 
flow was stopped to HRSG #7, the Control Room Operator (CRO) was able to reestablish draft and begin closing the 
bypass vent stack lids associated with HRSGs #6 - #9 on December 17, 2018 at 7:02 pm. The P902 HRSG #7 was brought 
back online at 10:08 AM on December 20, 2018.
 
 Although the bypass vent stack lids were open for a combined period of more than 30 minutes, this event does not qualify 
as a bypass venting event under the CD. During this event, all HRSGs remained online with the exception of HRSG 7 
which had the tube leak. As a result of this, flue gases were pulled through the HRSGs for the majority of the time the stack 
lids were open. Using a steam balance, HCC determined that all flue gases were being pulled through the HRSGs within 3 
minutes of the initial stack lid opening with only partial venting occurring during those 3 minutes. Therefore, this event 
resulted in no more than 15 minutes (3 min x 6 bypass vent stacks) of actual partial bypass venting; flue gas was not venting 
through the bypass vent stacks for the remainder of the stack lid open time. Please refer to the bypass venting table included 
in Section 1a of this report for the stack lid open and close times. The total duration of stack lid open time was 0.72 hours.
  
  
 The root cause of this bypass venting event was determined to be the failed evaporator tube 8, located in Row 5 of 
Evaporator 1 in HRSG #7, which resulted in a large increase in the mass flow to the HCC 2 ID fans, which were unable to 
respond quickly enough to the resultant water leak and mass flow increase, causing the loss of draft.
  
 The major corrective actions identified for this event include plugging the failed evaporator tube 8 of Row 5 of 
Evaporator 1 in HRSG #7.    



Section 1a) Environmental Information

Were charge weights to affected ovens reduced to a 42.5 wet tons/oven average 48 hours prior to venting?

8768

#1 #2 #3 #4 #5

Stack Lid Open Date/Time

Stack Lid Close Date/Time

Total Bypass Venting Time (mins) 0 0 0 0 0

Total Bypass Venting Time (hrs) 0.00 0.00 0.00 0.00 0.00

#6 #7 #8 #9 #10

Stack Lid Open Date/Time 12/17/18 18:59 12/17/18 18:59 12/17/2018 18:59 12/17/18 18:59

Stack Lid Close Date/Time 12/17/18 19:02 12/17/18 19:05 12/17/2018 19:26 12/17/18 19:06

Total Bypass Venting Time (mins) 3 6 27 7 0

Total Bypass Venting Time (hrs) 0.05 0.10 0.45 0.12 0.00

Pollutant: Lead 0 PM 0 SO2 0

Date Date

12/16/2018

12/17/2018 0.86

Did the coal charged during the bypass event contain less than 1.1% sulfur content?

Vent Stack No.

If yes, please list the Maximo RCFA numbers here:

Explanation:  Bypass venting was a result of unplanned maintenance; therefore, charge weights could not be reduced at least 48 hours in 

advance.  HRSG Bypass Venting was not expected to exceed 24 hours.  Per the PMO plan, coal charge weights are reduced by 

approximately two tons per charging cycle during bypass venting events that are expected to exceed 24 hours.

If no, provide explanation of why the charge weights were not reduced to a 42.5 wet ton average.

No

Did the stack lid bypass event result from planned FGD or HRSG maintenance? No

Did multiple events involving stack lid open time occur within a 24 period?

Explanation:

If no, provide explanation of why the coal sulfur content was not reduced to a maximum of 1.1%.

Yes 

SunCoke Energy Environmental RCFA Report

Describe:  The bypass venting was a result of a tube leak malfunction occurring, while the HRSG #10 stack lids were 

open for maintenance.

Estimated Avg Coal Sulfur Content Charged Per Day (applies to all ovens charged each day):

P901

P902

Vent Stack No.

Estimated Quantity of Emissions (tons)

Avg S (%):

0.93

Yes 

Avg S (%):



Bypass Venting Emissions Calculations for Haverhill Coke Company No. 2

Emission Factors (for one bypass vent stack):

Lead 0.078 lb/hr July 2018 Test, HNCC 2, Bypass Vent Stack #6

PM (Filt + Cond) 21.2 lb/hr July 2018 Test, HNCC 2, Bypass Vent Stack #6

SO2 145 lb/hr Calculated from 2nd Half CEMs Data

Event Description: 20181217_HHO_020_HRSG7_Tube_Leak (8770)

Start Date/Time of Bypass Venting: 12/17/2018 18:59

End Date/Time of Bypass Venting: 12/17/2018 19:26

Bypass Vent Stack Lid Open and Close Date/Time:

#6 #7 #8 #9 #10

Open Date/Time: 12/17/18 18:59 12/17/18 18:59 12/17/2018 18:59 12/17/18 18:59

Close Date/Time: 12/17/18 19:02 12/17/18 19:05 12/17/2018 19:26 12/17/18 19:06

Total Stack Lid Open Time per Bypass Vent Stack:

#6 #7 #8 #9 #10

Hours: 0.0 0.1 0.4 0.1 0.0

Minutes: 3 6 27 7 0

Total Bypass Venting Time:

Hours: 0.7 Minutes: 43

Calculation of Bypass Venting Emissions:

     Emissions = Emission Factor (lb/hr) x Total Hours of Bypass Venting x 1 ton/2000 lbs

#6 #7 #8 #9 #10

Lead (lbs) 0.0 0.0 0.0 0.0 0.0

PM (lbs) 1.1 2.1 9.5 2.5 0.0

SO2 (lbs) 7.2 14.5 65.2 16.9 0.0

Total Emissions from Bypass Venting Event

     Total Emissions = Sum of Emissions from Each Affected Bypass Vent Stack

Total tons of Pollutant Emitted During Bypass Venting

Lead (tons) 0.0

PM (tons) 0.0

SO2 (tons) 0.1



SunCoke Energy Environmental RCFA Report

No. No.

102 101

106 105

110 109

114 113

118 117

104 103

108 107

112 111

116 115

120 119

122 121

126 125

130 129

134 133

138 137

124 123

128 127

132 131

136 135

140 139

142 141

146 145

150 149

154 153

158 157

144 143

148 147

152 151

156 155

160 159

162 161

166 165

170 169

174 173

178 177

164 163

168 167

172 171

176 175

180 179

Estimated Avg Coal Charge Weight/ 

Estimated Avg Charge Tons per Oven Charged (avg over duration of event):

45.50

45.23

45.33

‐0.39

45.32

45.30

45.33

45.32

45.18

45.32

45.19

45.28

45.34

45.28

45.28

45.37

45.62

Estimated Avg Coal Charge Weight/ 

45.47

45.55

45.55

45.30

45.6145.35

44.83

45.32

45.32

45.30

45.19

‐0.39

45.35

45.54

45.60

45.59

45.31

45.52

45.35

45.21

45.16

45.25

45.25

45.25

45.19

45.55

45.33

45.30

45.32

45.21

45.30

45.32

45.30

45.33

45.28

45.25

45.24

45.31

45.29

45.62

45.54

45.54

45.55

45.52

45.23

45.19

45.42

45.62

45.49

45.55

45.57

45.23

45.33

45.30

44.67

44.80

44.72

45.16

45.19

45.32

45.26

44.73

44.70
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Section 2 - Investigation Information and Summary 
Cause and Effect Analysis (include steps taken to minimize emissions, if applicable):
On December 17, 2018, the HCC2 #6-9 vent stack lids opened at 6:59 pm as a result of a tube leak in Heat Recovery Steam 
Generator (HRSG) #7.  When the tube leak occurred, HRSG #10 stack was already open for a planned stack lid 
replacement.  HRSG #7 Evaporator Tube 8, located in Row 5 of Evaporator 1 failed, allowing water to pass from the tubes 
inside of the HRSG into the gas path, which was then converted to steam on the outlet side of the HRSG.  As a result of the 
added mass flow of water and steam caused by the leaking tube, the HCC 2 Induced Draft (ID) fans were unable to maintain 
sufficient draft on the HRSGs #6-9 bypass vent stacks, causing them to open, starting at 6:59 pm.
 
 Operations personnel responded immediately to shut down and drain HRSG #7 for repairs.  Once boiler feed water (BFW) 
flow was stopped to HRSG #7, the Control Room Operator (CRO) was able to reestablish draft and begin closing the 
bypass vent stack lids associated with HRSGs #6 - #9 on December 17, 2018 at 7:02 pm. The P902 HRSG #7 was brought 
back online at 10:08 AM on December 20, 2018.
 
Although the bypass vent stack lids were open for a combined period of more than 30 minutes, this event does not qualify 
as a bypass venting event under the CD. During this event, all HRSGs remained online with the exception of HRSG 7 
which had the tube leak. As a result of this, flue gases were pulled through the HRSGs for the majority of the time the stack 
lids were open. Using a steam balance, HCC determined that all flue gases were being pulled through the HRSGs within 3 
minutes of the initial stack lid opening with only partial venting occurring during those 3 minutes. Therefore, this event 
resulted in no more than 15 minutes (3 min x 6 bypass vent stacks) of actual partial bypass venting; flue gas was not venting 
through the bypass vent stacks for the remainder of the stack lid open time. The total duration of stack lid open time was 
0.72 hours.
 
 The root cause of this bypass venting event was determined to be the failed evaporator tube 8, located in Row 5 of 
Evaporator 1 in HRSG #7, which resulted in a large increase in the mass flow to the HCC 2 ID fans, which were unable to 
respond quickly enough to the resultant water leak and mass flow increase, causing the loss of draft.
   
 The major corrective actions identified for this event include plugging the failed evaporator tube 8 of Row 5 of 
Evaporator 1 in HRSG #7.    
 
 In addition, HCC has been implementing other processes and procedures to minimize the occurrence of tube leaks and/or 
the amount of time that a HRSG is down for a tube leak. These processes and procedures include but are not limited to: an 
advanced tube inspection/tracking program that identifies areas of the boiler that are more prone to corrosion and may 
require more thorough tube inspections; an additional inspection process that allows personnel to inspect additional boiler 
tubes when a boiler is down for a tube leak or other unplanned event; the use of soda ash wash; the use of an ultrasonic 
thickness (UT) testing method to identify thinning tubes in order to target specific areas of the boiler for tube replacements 
or additional inspections, as needed; an orbital welding process for use on applicable repairs for more even, consistent 
welds on tubes; and the use of different, more resilient metallurgy in certain boiler sections. These above processes and 
procedures were being followed at the time of this leak, so they should not be considered RCFA corrective actions.
 



 
SunCoke Energy Environmental RCFA Report 

Section 3 - Causes
Cause Description of Root Cause Analysis of Root Cause (how did this 

contribute?)
Type of 
Cause

Cause 
Class

Repeat?

1857 HRSG 7 failed evap tube 8, Row 5 in 
Evap 1

The root cause of this bypass venting 
event was determined to be the failed 
evaporator tube 8, located in Row 5 of 
Evaporator 1 in HRSG #7. The water leak 
from the failed evap. tube resulted in a 
large increase in the mass flow to the ID 
fans, which were unable to respond 
quickly enough, causing the loss of draft.

Root Cause Physical 
Cause

NO

Section 4 - Measures Reasonably Available to Prevent or Reduce Likelihood of Recurrence (Corrective Actions)

CA# Description of Corrective Action Analysis of Corrective Action 
1149109 CD - Repaired evaporator tube 8 of row 5 of Evaporator 1 

in HRSG #7.
Plugging the failed evaporator tube 8 of Row 5 of 
Evaporator 1 in HRSG #7 stopped the leak

Additional Corrective Action Information:

CA# Responsible 
Person

Probable 
Effectiveness
	

Estimated 
Start Date of 

CA

Estimated 
Completion 

Date

Estimated Cost of 
Implementation

3rd Party Needed 
for 

Implementation?  
1149109 LMILLER 4) 

Improvement / 
Unlikely to 
Prevent

12/17/2018 02/01/2019 30,000.00 YES

Action Effectiveness Definition

Value Description
1) Prevent Reoccurrence Action will Prevent Reoccurrence
2) Reduce Likelihood Action will Reduce Likelihood of Reoccurrence
3) Lessen Impact Action will Lessen Impact of Reoccurrence
4) Improvement / Unlikely to Prevent An Improvement but not Likely to Prevent Reoccurrence
5) Impact Cannot be Determined Action Impact Cannot be Determined at this Time
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RCFA Name: 20181226_HHO_021_HRSG7_Stack_Lid_Replacement 
(8785)

Report Date: 12/28/2018

Report #: 8785 Site: HH
RCFA Facilitator: DWILHERE Location: H-6107
RCFA Type: Environmental Location name: HRSG 07, HEAT 

RECOVERY STEAM GEN, 
NOOTER, BATTERY C

Date of Occurrence: Dec 26, 2018, 7:32 PM Investigation Completed: 01/14/2019

Section1 - General Information
Executive Summary:
On December 26, 2018, Haverhill operations held a maintenance event for replacing the east and west emergency vent stack 
lids on the associated Heat Recovery Steam Generator (HRSG) #7. The east and west lids were replaced as part of normal 
maintenance due to wear on the refractory and metal casing of the lid. In order to change the lids, the work required that the 
lids be open. During this maintenance, the bypass vent stack associated with HRSG #7 was open from 7:32 pm to 8:57 pm. 
The lids were cycled opened and closed after the replacement from 9:58 pm to 10:01 pm on December 26, 2018. The total 
duration of the bypass venting event was 1.47 hours. There were no corrective actions identified as a result of this bypass 
venting event.



Section 1a) Environmental Information

Were charge weights to affected ovens reduced to a 42.5 wet tons/oven average 48 hours prior to venting?

#1 #2 #3 #4 #5

Stack Lid Open Date/Time

Stack Lid Close Date/Time

Total Bypass Venting Time (mins) 0 0 0 0 0

Total Bypass Venting Time (hrs) 0.00 0.00 0.00 0.00 0.00

#6 #7 #8 #9 #10

Stack Lid Open Date/Time 12/26/18 19:32

Stack Lid Close Date/Time 12/26/18 20:57

Total Bypass Venting Time (mins) 0 85 0 0

Total Bypass Venting Time (hrs) 0.00 1.42 0.00 0.00

Pollutant: Lead 0 PM 0 SO2 0

Date Date

12/25/2018

12/26/2018

Affected Oven  Affected Oven 

121 122

125 126

129 130

133 134

137 138

123 124

127 128

131 132

135 136

139 140

1.10

Did the coal charged during the bypass event contain less than 1.1% sulfur content?

Vent Stack No.

If yes, please list the Maximo RCFA numbers here:

Explanation:  No bypass venting occurred during the maintenance event.  Although the stack lids were opened to conduct maintenance 

on the lids themselves, the HRSG remained online during the maintenance and flue gases were routed through the HRSGs.

If no, provide explanation of why the charge weights were not reduced to a 42.5 wet ton average.

No

Did the stack lid bypass event result from planned FGD or HRSG maintenance? No

Did multiple events involving stack lid open time occur within a 24 period?

Explanation:

If no, provide explanation of why the coal sulfur content was not reduced to a maximum of 1.1%.

Yes 
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Describe:  The stack lid opening was a result of conducting preventative maintenance of the HRSG #7 Stack Lids.   

Estimated Avg Coal Sulfur Content Charged Per Day (applies to all ovens charged each day):

P901

P902

Vent Stack No.

Estimated Quantity of Emissions (tons)

Estimated Avg Coal Charge Weight/ 

Avg S (%):

0.90

No

Avg S (%):

Estimated Avg Charge Tons per Oven Charged (avg over duration of event):

45.50

43.11

43.09

44.55

43.64

44.07

44.08

44.07

44.56

46.14

46.17

46.22

46.20

46.15

Estimated Avg Coal Charge Weight/ 

46.03

46.20

46.31

46.27

46.1742.68



Bypass Venting Emissions Calculations for Haverhill Coke Company No. 2

Emission Factors (for one bypass vent stack):

Lead 0.078 lb/hr July 2018 Test, HNCC 2, Bypass Vent Stack #6

PM (Filt + Cond) 21.2 lb/hr July 2018 Test, HNCC 2, Bypass Vent Stack #6

SO2 145 lb/hr Calculated from 2nd Half CEMs Data

Event Description: 20181226_HHO_021_HRSG7_Stack_Lid_Replacement (8785)

Start Date/Time of Bypass Venting: 12/26/2018 19:32

End Date/Time of Bypass Venting: 12/26/2018 20:57

Bypass Vent Stack Lid Open and Close Date/Time:

#6 #7 #8 #9 #10

Open Date/Time: 12/26/18 19:32

Close Date/Time: 12/26/18 20:57

Total Stack Lid Open Time per Bypass Vent Stack:

#6 #7 #8 #9 #10

Hours: 0.0 1.4 0.0 0.0 0.0

Minutes: 0 85 0 0 0

Total Bypass Venting Time:

Hours: 1.4 Minutes: 85

Calculation of Bypass Venting Emissions:

     Emissions = Emission Factor (lb/hr) x Total Hours of Bypass Venting x 1 ton/2000 lbs

#6 #7 #8 #9 #10

Lead (lbs) 0.0 0.1 0.0 0.0 0.0

PM (lbs) 0.0 30.0 0.0 0.0 0.0

SO2 (lbs) 0.0 205.4 0.0 0.0 0.0

Total Emissions from Bypass Venting Event

     Total Emissions = Sum of Emissions from Each Affected Bypass Vent Stack

Total tons of Pollutant Emitted During Bypass Venting

Lead (tons) 0.0

PM (tons) 0.0

SO2 (tons) 0.1
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Section 2 - Investigation Information and Summary 
Cause and Effect Analysis (include steps taken to minimize emissions, if applicable):
The maintenance team performed the work as expediently as possible in order to minimize open stack time while also 
ensuring that the stack lid replacement crew's safety was not compromised.
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Section 3 - Causes
Cause Description of Root Cause Analysis of Root Cause (how did this 

contribute?)
Type of 
Cause

Cause 
Class

Repeat?

1862 Maintenance performed on the bypass 
vent stack

Maintenance performed on the bypass 
vent stack associated with HRSG #7 to 
replace the east and west lids of the stack 
due to wear on the refractory and metal 
casing of the lid required that the vent 
stack be open.

Root Cause Physical 
Cause

NO

Section 4 - Measures Reasonably Available to Prevent or Reduce Likelihood of Recurrence (Corrective Actions)

CA# Description of Corrective Action Analysis of Corrective Action 

Additional Corrective Action Information:

CA# Responsible 
Person

Probable 
Effectiveness
	

Estimated 
Start Date of 

CA

Estimated 
Completion 

Date

Estimated Cost of 
Implementation

3rd Party Needed 
for 

Implementation?  

Action Effectiveness Definition

Value Description
1) Prevent Reoccurrence Action will Prevent Reoccurrence
2) Reduce Likelihood Action will Reduce Likelihood of Reoccurrence
3) Lessen Impact Action will Lessen Impact of Reoccurrence
4) Improvement / Unlikely to Prevent An Improvement but not Likely to Prevent Reoccurrence
5) Impact Cannot be Determined Action Impact Cannot be Determined at this Time
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RCFA Name: 20180706_GCO_099_HRSG 03 

TUBE LEAK 

 
Report Date: 07/06/2018 

 

 
Report #: 8365 

 
Site: GC 

 
 

RCFA Facilitator: RSKREMER 
 

Location: H-6103 
 

 
RCFA Type: Environmental 

 
Location name: HRSG 03, NOOTER, 

BATTERY B 

 

 
Date of Occurrence: Jul 6, 2018, 2:18 AM 

 
Investigation Completed: 08/02/2018 

 

Section1 - General Information 

     

 
Executive Summary: 

 

 
 

On July 6, 2018 Gateway Energy and Coke Company (GECC) experienced a tube leak condition on Heat 
Recovery Steam Generator (HRSG) #3.   The emergency vent stack (EVS) #3 was opened at 2:18 AM and 

EVS #4 opened automatically at 02:18 AM for same cause.   HRSG #3 was removed from service to facilitate 
repairs.   The location of the leak was found to be in the Evaporator #1 section – row 1 tube 3, row 3 tube 2, 
row 4 tube 2 and row 4 tube 3.   The repair encompassed the removal and plugging of nine evaporator tubes 
– row 1 tube 3; row 2 tube 1; row 3 tube 1 and 2; row 4 tube 1, 2 and 3; row 5 tube 2 and row 7 tube 1.   A 
successful water pressure test was achieved on July 7, 2018.   HRSG #3 was returned to service with EVS #3 

closing at 1:35 AM on July 8, 2018.   The EVS #4 was closed at 2:21 AM on July 6, 2018.   The total venting 
time associated with this event was 47.34 hours.     
    

Corrective actions identified were the replacement of the tube sections, and the future implementation of the 
redundant HRSG / Gas Sharing project at GECC (per action item #585231 of RCFA 2679).   The removal and 
plugging of the affected tubes allowed for the immediate return to service of HRSG #3.     Given the potential 
for other tube leaks to occur, the longer-term corrective action is to install and operate GECC’s redundant 
HRSG.     The redundant HRSG will allow for more extensive maintenance to help prevent future tube leaks 
and will allow for gas to be shifted in order to reduce venting while a tube leak is occurring or associated 

maintenance in ongoing.   While the redundant HRSG / Gas Sharing project is being implemented, GECC will 

apply other processes and procedures to minimize the frequency of tube leaks and / or venting time that 
occurs while tube leaks are being repaired.      
     

The processes and procedures include but are not limited to the following:  
   

· A tube inspection program that identifies areas of the HRSG that are prone to corrosion and may require 
more thorough tube inspections;  
   

· An ultrasonic thickness (UT) testing method to identify thinning tubes and a “map” of the UT readings for 
each HRSG in order to target specific areas of the HRSG for additional evaluation or tube replacement;  
   

· An inventory of spare, upgraded, more corrosion resistant materials for certain HRSG sections;  
   

· An orbital welding process that provides a more even, consistent weld quality; and  
   

· The use of soda ash solution as a prewash to make cleaning more effective and to protect tubes from low pH 
conditions.  
     

It should be noted that GECC was following the above processes and procedures prior to the venting incident, 
so the processes and procedures should not be considered as RCFA corrective actions.  
   

         

 
 

 



Environmental Information

Were charge weights to affected ovens reduced to a 42.5 wet tons/oven average 48 hours prior to venting?

8366

#1 #2 #3 #4

Stack Lid Open Date/Time 7/6/18 02:18 7/6/18 02:18

Stack Lid Close Date/Time 7/8/18 01:35 7/6/18 02:21

Total Bypass Venting Time (mins) 0 0 2837 3

Total Bypass Venting Time (hrs) 0.00 0.00 47.28 0.0

#5 #6

Stack Lid Open Date/Time

Stack Lid Close Date/Time

Total Bypass Venting Time (mins) 0 0

Total Bypass Venting Time (hrs) 0.00 0.00

Pollutant: Lead 0.0 PM 0.5 SO2 4.6

Date Date

7/6/2018 0.93

7/7/2018 0.98

7/8/2018 0.98

Affected Oven 

No.

Affected Oven 

No.

Estimated Avg Coal Charge Weight/ 

Oven:

Estimated Avg Coal Charge Weight/ 

Oven:

Avg S (%):

Did the stack lid bypass event result from planned FGD or HRSG maintenance?

SunCoke Energy Environmental RCFA Report

Avg S (%):

Vent Stack No.

If yes, please list the Maximo RCFA numbers here:

Did multiple events involving stack lid open time occur within a 24 period?

Vent Stacks Open/Close

Explanation:

Vent Stacks Open/Close

Yes 

Estimated Avg Coal Sulfur Content Charged Per Day (applies to all ovens charged each day):

Vent Stack No.

Estimated Quantity of Emissions (tons)

Estimated Avg Charge Tons per Oven Charged (avg over duration of event):

Did the coal charged during the bypass event contain less than 1.1% sulfur content?

Explanation:  Bypass venting was a result of unplanned maintenance; therefore, charge weights could not be reduced at least 48 hours 

in advance. Per the PMO plan, coal charge weights are reduced by approximately two tons per charging cycle during bypass venting 

events that are expected to exceed 24 hours.

No

Yes 

Describe: 

If no, provide explanation of why the coal sulfur content was not reduced to a maximum of 1.1%.

If no, provide explanation of why the charge weights were not reduced to a 42.5 wet ton average.

No
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41 101

42 102

43 103

44 104

45 105

46 106

47 107

48 108

49 109

50 110

51 111

52 112

53 113

54 114

55 115

56 116

57 117

58 118

59 119

60 120

45.05

44.18

44.77

45.88

46.18

46.59

46.81

46.62

46.64

44.66

44.06

46.59

46.57

46.61

46.58

46.70

45.64

45.60

45.48

45.20



Bypass Venting Emissions Calculations for Gateway Energy and Coke Company

Emission Factors (for one bypass vent stack)*:

Lead 0.089 lb/hr September 2018 Test, GECC, Bypass Vent Stack #5

PM (Filt + Cond) 21.2 lb/hr September 2018 Test, GECC, Bypass Vent Stack #5

SO2 192.8 lb/hr Calculated from 2nd half CEMS data

Corresponding RCFA Report:

Start Date/Time of Bypass Venting: 7/6/18 02:18

End Date/Time of Bypass Venting: 7/8/18 01:35

Bypass Vent Stack Lid Open and Close Date/Time:

#1 #2 #3 #4 #5 #6

Open Date/Time: 7/6/18 02:18 7/6/18 02:18

Close Date/Time: 7/8/18 01:35 7/6/18 02:21

Total Stack Lid Open Time per Bypass Vent Stack:

#1 #2 #3 #4 #5 #6

Hours: 0.0 0.0 47.3 0.0 0.0 0.0

Minutes: 0 0 2837 3 0 0

Total Bypass Venting Time:

Hours: 47.3 Minutes: 2840.0

Calculation of Bypass Venting Emissions:

     Emissions = Emission Factor (lb/hr) x Total Hours of Bypass Venting x 1 ton/2000 lbs

#1 #2 #3 #4 #5 #6

Lead (lbs) 0.0 0.0 4.2 0.0 0.0 0.0

PM (lbs) 0.0 0.0 1002.4 1.1 0.0 0.0

SO2 (lbs) 0.0 0.0 9116.2 9.6 0.0 0.0

Total Emissions from Bypass Venting Event

     Total Emissions = Sum of Emissions from Each Affected Bypass Vent Stack

Total tons of Pollutant Emitted During Bypass Venting

Lead (tons) 0.0

PM (tons) 0.5

SO2 (tons) 4.6

*

8365

Please note, most recent stack test data and CEMS data was used to calculate estimated emissions.  



 

 

 
SunCoke Energy Environmental RCFA Report   

Section 2 - Investigation Information and Summary  

   

 
Cause and Effect Analysis (include steps taken to minimize emissions, if applicable): 

 

 
On July 6, 2018 Gateway Energy and Coke Company (GECC) experienced a tube leak condition on Heat 
Recovery Steam Generator (HRSG) #3.   The emergency vent stack (EVS) #3 was opened at 2:18 
AM.     HRSG #3 was removed from service to facilitate repairs.   The location of the leaks were found to be in 
the Evaporator #1 section – row 1 tube 3, row 3 tube 2, row 4 tube 2 and row 4 tube 3.    The repair 
encompassed the removal and plugging of nine evaporator tubes – row 1 tube 3; row 2 tube 1; row 3 tube 1 
and 2; row 4 tube 1, 2 and 3; row 5 tube 2 and row 7 tube 1.  A successful water pressure test was achieved 
on July 7, 2018.   HRSG #3 was returned to service with EVS #3 closing at 1:35 AM on July 8, 2018.  The 

total venting time associated with this event was 47.34 hours.       

Corrective actions identified were the removal and plugging of the tubes, and the future implementation of the 

redundant HRSG / Gas Sharing project at GECC (per action item #585231 of RCFA 2679).    The removal and 
plugging of the affected tubes allows for the immediate return to service of HRSG #3.    Given the potential 
for other tube leaks to occur, the longer-term corrective action is to install and operate GECC’s redundant 
HRSG.    The redundant HRSG will allow for more extensive maintenance to help prevent future tube leaks 
and will allow for gas to be shifted in order to reduce venting while a tube leak is occurring or associated 
maintenance in ongoing.    While the redundant HRSG / Gas Sharing project is being implemented, GECC will 
apply other processes and procedures to minimize the frequency of tube leaks and / or venting time that 

occurs while tube leaks are being repaired.    The processes and procedures include but are not limited to the 
following:  

· A tube inspection program that identifies areas of the HRSG that are prone to corrosion and may require 
more thorough tube inspections;  

· An ultrasonic thickness (UT) testing method to identify thinning tubes and a “map” of the UT readings for 

each HRSG in order to target specific areas of the HRSG for additional evaluation or tube replacement;  

· An inventory of spare, upgraded, more corrosion resistant materials for certain HRSG sections;  

· An orbital welding process that provides a more even, consistent weld quality; and  

· The use of soda ash solution as a prewash to make cleaning more effective and to protect tubes from low pH 
conditions.  

It should be noted that GECC was following the above processes and procedures prior to the venting incident, 
so the processes and procedures should not be considered as RCFA corrective actions.  
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Section 3 - Causes 

      

 
Cause Description of Root Cause Analysis of Root Cause (how did this 

contribute?) 
Type of 
Cause 

Cause Class Repeat? 

1746 HRSG #3 - Localized Corrosion Evap #2 
R1 T3   

The mechanical stresses exceeded the 
strength of the tube section where the 
failure occurred due to material wastage / 
thinning   

Root Cause Physical 
Cause 

NO 

1747 HRSG #3 - Localized Corrosion Evap #2 
R2 T1   

The mechanical stresses exceeded the 
strength of the tube section where the 
failure occurred due to material wastage / 
thinning   

Root Cause Physical 
Cause 

NO 

1748 HRSG #3 - Localized Corrosion Evap #2 
R3 T1   

The mechanical stresses exceeded the 
strength of the tube section where the 
failure occurred due to material wastage / 
thinning   

Root Cause Physical 
Cause 

NO 

1749 HRSG #3 - Localized Corrosion Evap #2 
R3 T2   

The mechanical stresses exceeded the 
strength of the tube section where the 
failure occurred due to material wastage / 
thinning   

Root Cause Physical 
Cause 

NO 

1750 HRSG #3 - Localized Corrosion Evap #2 
R4 T1   

The mechanical stresses exceeded the 
strength of the tube section where the 
failure occurred due to material wastage / 
thinning   

Root Cause Physical 
Cause 

NO 

1751 HRSG #3 - Localized Corrosion Evap #2 
R4 T2   

The mechanical stresses exceeded the 
strength of the tube section where the 
failure occurred due to material wastage / 
thinning   

Root Cause Physical 
Cause 

NO 

1752 HRSG #3 - Localized Corrosion Evap #2 
R4 T3   

The mechanical stresses exceeded the 
strength of the tube section where the 
failure occurred due to material wastage / 

thinning   

Root Cause Physical 
Cause 

NO 

1753 HRSG #3 - Localized Corrosion Evap #2 
R5 T2   

The mechanical stresses exceeded the 
strength of the tube section where the 
failure occurred due to material wastage / 
thinning   

Root Cause Physical 
Cause 

NO 

1754 HRSG #3 - Localized Corrosion Evap #2 
R7 T1   

The mechanical stresses exceeded the 
strength of the tube section where the 
failure occurred due to material wastage / 
thinning   

Root Cause Physical 
Cause 

NO 

 

Section 4 - Measures Reasonably Available to Prevent or Reduce Likelihood of Recurrence (Corrective Actions)  
CA# Description of Corrective Action Analysis of Corrective Action  
1106999 HRSG #3 - Remove and plug EVAP #1 Row 1 Tube 3   Enable HRSG #3 to be returned to service and EVS #3 

to be closed 

1107001 HRSG #3 - Remove and plug EVAP #1 Row 2 Tube 1   Enable HRSG #3 to be returned to service and EVS #3 to 
be closed 

1107002 HRSG #3 - Remove and plug EVAP #1 Row 3 Tube 1   Enable HRSG #3 to be returned to service and EVS #1 to 
be closed 

1107003 HRSG #3 - Remove and plug EVAP #1 Row 3 Tube 2   Enable HRSG #3 to be returned to service and EVS #3 
to be closed 

1107004 HRSG #3 - Remove and plug EVAP #1 Row 4 Tube 1   Enable HRSG #3 to be returned to service and EVS #3 to 
be closed 

1107005 HRSG #3 - Remove and plug EVAP #1 Row 4 Tube 2   Enable HRSG #3 to be returned to service and EVS #3 to 
be closed 

1107006 HRSG #3 - Remove and plug EVAP #1 Row 4 Tube 3   Enable HRSG #3 to be returned to service and EVS #3 to 
be closed 

1107007 HRSG #3 - Remove and plug EVAP #1 Row 5 Tube 2   Enable HRSG #3 to be returned to service and EVS #3 
to be closed 

1107008 HRSG #3 - Remove and plug EVAP #1 Row 7 Tube 1   Enable HRSG #3 to be returned to service and EVS #3 
to be closed 
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 Additional Corrective Action Information:  
CA# Responsible 

Person 
Probable 
Effectivene
ss  

Estimated 
Start Date of 

CA 

Estimated 
Completion 

Date 

Estimated Cost of 
Implementation 

3rd Party Needed 
for 

Implementation?   
1106999 RSKREMER 2) Reduce 

Likelihood 
07/06/2018 07/27/2018 2,000.00 YES 

1107001 RSKREMER 2) Reduce 
Likelihood 

07/06/2018 07/27/2018 2,000.00 YES 

1107002 RSKREMER 2) Reduce 
Likelihood 

07/06/2018 07/27/2018 2,000.00 YES 

1107003 RSKREMER 2) Reduce 
Likelihood 

07/06/2018 07/27/2018 2,000.00 YES 

1107004 RSKREMER 2) Reduce 
Likelihood 

07/06/2018 07/27/2018 2,000.00 YES 

1107005 RSKREMER 2) Reduce 
Likelihood 

07/06/2018 07/27/2018 2,000.00 YES 

1107006 RSKREMER 2) Reduce 
Likelihood 

07/06/2018 07/27/2018 2,000.00 YES 

1107007 RSKREMER 2) Reduce 
Likelihood 

07/06/2018 07/27/2018 2,000.00 YES 

1107008 RSKREMER 2) Reduce 
Likelihood 

07/06/2018 07/27/2018 2,000.00 YES 

  

Action Effectiveness Definition  
Value Description 
1) Prevent Reoccurrence Action will Prevent Reoccurrence 

2) Reduce Likelihood Action will Reduce Likelihood of Reoccurrence 

3) Lessen Impact Action will Lessen Impact of Reoccurrence 

4) Improvement / Unlikely to Prevent An Improvement but not Likely to Prevent Reoccurrence 

5) Impact Cannot be Determined Action Impact Cannot be Determined at this Time 
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RCFA Name: 20180706_GCO_100_HRSG 05 

TUBE LEAK 

 
Report Date: 07/06/2018 

 

 
Report #: 8366 

 
Site: GC 

 
 

RCFA Facilitator: RSKREMER 
 

Location: H-6105 
 

 
RCFA Type: Environmental 

 
Location name: HRSG 05, NOOTER, 

BATTERY C 

 

 
Date of Occurrence: Jul 6, 2018, 9:52 AM 

 
Investigation Completed: 08/02/2018 

 

Section1 - General Information 

     

 
Executive Summary: 

 

 
        

On July 6, 2018, Gateway Energy and Coke Company (GECC) experienced a tube leak condition on Heat 
Recovery Steam Generator (HRSG) #5.   The emergency vent stack (EVS) #5 was opened at 9:52 AM.       
   

HRSG #5 was removed from service to facilitate repairs.   The location of the leaks were found to be in the 
Evaporator #2B section – row 4 tube 24 and row 5 tube 24. The repair encompassed the removal and 
plugging of five evaporator tubes – row 4 tube 22; row 4 tube 23; row 4 tube 24; row 5 tube 23; and row 5 
tube 24.   A successful water pressure test was achieved on July 8, 2018.   HRSG #5 was returned to service 
with EVS #5 closing at 12:53 AM on July 9, 2018.   The total venting time associated with this event was 

63.02 hours.     
   

Corrective actions identified were the replacement of the tube sections, and the future implementation of the 
redundant HRSG / Gas Sharing project at GECC (per action item #585231 of RCFA 2679).   The removal and 
plugging of the affected tubes allows for the immediate return to service of HRSG #5.   Given the potential for 
other tube leaks to occur, the longer-term corrective action is to install and operate GECC’s redundant HRSG.  
The redundant HRSG will allow for more extensive maintenance to help prevent future tube leaks and will 
allow for gas to be shifted in order to reduce venting while a tube leak is occurring or associated maintenance 

in ongoing.   While the redundant HRSG / Gas Sharing project is being implemented, GECC will apply other 

processes and procedures to minimize the frequency of tube leaks and / or venting time that occurs while 
tube leaks are being repaired.   The processes and procedures include but are not limited to the following:  
   

· A tube inspection program that identifies areas of the HRSG that are prone to corrosion and may require 
more thorough tube inspections;  
   

· An ultrasonic thickness (UT) testing method to identify thinning tubes and a “map” of the UT readings for 
each HRSG in order to target specific areas of the HRSG for additional evaluation or tube replacement;  
   

· An inventory of spare, upgraded, more corrosion resistant materials for certain HRSG sections;  
   

· An orbital welding process that provides a more even, consistent weld quality; and  
   

· The use of soda ash solution as a prewash to make cleaning more effective and to protect tubes from low pH 
conditions.  
   

It should be noted that GECC was following the above processes and procedures prior to the venting incident, 
so the processes and procedures should not be considered as RCFA corrective actions.  
   

   

   

 
 

 



Environmental Information

Were charge weights to affected ovens reduced to a 42.5 wet tons/oven average 48 hours prior to venting?

8365

#1 #2 #3 #4

Stack Lid Open Date/Time

Stack Lid Close Date/Time

Total Bypass Venting Time (mins) 0 0 0 0

Total Bypass Venting Time (hrs) 0.00 0.00 0.00 0.0

#5 #6

Stack Lid Open Date/Time 7/6/18 09:52

Stack Lid Close Date/Time 7/9/18 00:53

Total Bypass Venting Time (mins) 3781 0

Total Bypass Venting Time (hrs) 63.02 0.00

Pollutant: Lead 0.0 PM 0.7 SO2 6.1

Date Date

7/6/2018 0.93

7/7/2018 0.98

7/8/2018 0.98

7/9/2018 0.91

Affected Oven 

No.

Affected Oven 

No.

Estimated Avg Coal Charge Weight/ 

Oven:

Estimated Avg Coal Charge Weight/ 

Oven:

Avg S (%):

Did the stack lid bypass event result from planned FGD or HRSG maintenance?

SunCoke Energy Environmental RCFA Report

Avg S (%):

Vent Stack No.

If yes, please list the Maximo RCFA numbers here:

Did multiple events involving stack lid open time occur within a 24 period?

Vent Stacks Open/Close

Explanation:

Vent Stacks Open/Close

Yes 

Estimated Avg Coal Sulfur Content Charged Per Day (applies to all ovens charged each day):

Vent Stack No.

Estimated Quantity of Emissions (tons)

Estimated Avg Charge Tons per Oven Charged (avg over duration of event):

Did the coal charged during the bypass event contain less than 1.1% sulfur content?

Explanation:  Bypass venting was a result of unplanned maintenance; therefore, charge weights could not be reduced at least 48 hours 

in advance. Per the PMO plan, coal charge weights are reduced by approximately two tons per charging cycle during bypass venting 

events that are expected to exceed 24 hours.

No

Yes 

Describe: 

If no, provide explanation of why the coal sulfur content was not reduced to a maximum of 1.1%.

If no, provide explanation of why the charge weights were not reduced to a 42.5 wet ton average.

No



SunCoke Energy Environmental RCFA Report
21 81

22 82

23 83

24 84

25 85

26 86

27 87

28 88

29 89

30 90

31 91

32 92

33 93

34 94

35 95

36 96

37 97

38 98

39 99

40 100

43.59

44.59

44.72

45.14

45.15

46.49

45.68

46.75

45.18

46.59

45.34

46.64

45.06

46.64

45.20

45.58

44.63

45.12

44.13

44.67



Bypass Venting Emissions Calculations for Gateway Energy and Coke Company

Emission Factors (for one bypass vent stack)*:

Lead 0.089 lb/hr September 2018 Test, GECC, Bypass Vent Stack #5

PM (Filt + Cond) 21.2 lb/hr September 2018 Test, GECC, Bypass Vent Stack #5

SO2 192.8 lb/hr Calculated from 2nd half CEMS data

Corresponding RCFA Report:

Start Date/Time of Bypass Venting: 7/6/18 09:52

End Date/Time of Bypass Venting: 7/9/18 00:53

Bypass Vent Stack Lid Open and Close Date/Time:

#1 #2 #3 #4 #5 #6

Open Date/Time: 7/6/18 09:52

Close Date/Time: 7/9/18 00:53

Total Stack Lid Open Time per Bypass Vent Stack:

#1 #2 #3 #4 #5 #6

Hours: 0.0 0.0 0.0 0.0 63.0 0.0

Minutes: 0 0 0 0 3781 0

Total Bypass Venting Time:

Hours: 63.0 Minutes: 3781.0

Calculation of Bypass Venting Emissions:

     Emissions = Emission Factor (lb/hr) x Total Hours of Bypass Venting x 1 ton/2000 lbs

#1 #2 #3 #4 #5 #6

Lead (lbs) 0.0 0.0 0.0 0.0 5.6 0.0

PM (lbs) 0.0 0.0 0.0 0.0 1336.0 0.0

SO2 (lbs) 0.0 0.0 0.0 0.0 12149.6 0.0

Total Emissions from Bypass Venting Event

     Total Emissions = Sum of Emissions from Each Affected Bypass Vent Stack

Total tons of Pollutant Emitted During Bypass Venting

Lead (tons) 0.0

PM (tons) 0.7

SO2 (tons) 6.1

*

8366

Please note, most recent stack test data and CEMS data was used to calculate estimated emissions.
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Section 2 - Investigation Information and Summary  

   

 
Cause and Effect Analysis (include steps taken to minimize emissions, if applicable): 

 

 
On July 6, 2018 Gateway Energy and Coke Company (GECC) experienced a tube leak condition on Heat 
Recovery Steam Generator (HRSG) #5.     The emergency vent stack (EVS) #5 was opened at 9:52 
AM.   HRSG #5 was removed from service to facilitate repairs.  The location of the leaks were found to be in 
the Evaporator #2B section – row 4 tube 24 and row 5 tube 24.   The repair encompassed the removal and 
plugging of five evaporator tubes – row 4 tube 22; row 4 tube 23; row 4 tube 24; row 5 tube 23; and row 5 
tube 24.   A successful water pressure test was achieved on July 8, 2018.   HRSG #5 was returned to service 
with EVS #5 closing at 12:53 AM on July 9, 2018.   The total venting time associated with this event was 

63.02 hours.      

Corrective actions identified were the removal and plugging of the tubes, and the future implementation of the 

redundant HRSG / Gas Sharing project at GECC (per action item #585231 of RCFA 2679).   The removal and 
plugging of the affected tubes allows for the immediate return to service of HRSG #5.   Given the potential for 
other tube leaks to occur, the longer-term corrective action is to install and operate GECC’s redundant 
HRSG.  The redundant HRSG will allow for more extensive maintenance to help prevent future tube leaks and 
will allow for gas to be shifted in order to reduce venting while a tube leak is occurring or associated 
maintenance in ongoing.   While the redundant HRSG / Gas Sharing project is being implemented, GECC will 
apply other processes and procedures to minimize the frequency of tube leaks and / or venting time that 

occurs while tube leaks are being repaired.   The processes and procedures include but are not limited to the 
following:  

· A tube inspection program that identifies areas of the HRSG that are prone to corrosion and may require 
more thorough tube inspections;  

· An ultrasonic thickness (UT) testing method to identify thinning tubes and a “map” of the UT readings for 

each HRSG in order to target specific areas of the HRSG for additional evaluation or tube replacement;  

· An inventory of spare, upgraded, more corrosion resistant materials for certain HRSG sections;  

· An orbital welding process that provides a more even, consistent weld quality; and  

· The use of soda ash solution as a prewash to make cleaning more effective and to protect tubes from low pH 
conditions.  

It should be noted that GECC was following the above processes and procedures prior to the venting incident, 
so the processes and procedures should not be considered as RCFA corrective actions.  
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Section 3 - Causes 

      

 
Cause Description of Root Cause Analysis of Root Cause (how did this 

contribute?) 
Type of 
Cause 

Cause Class Repeat? 

1755 HRSG #5 - Localized Corrosion Evap #2B 
R4 T22   

The mechanical stresses exceeded the 
strength of the tube section where the 
failure occurred due to material wastage / 
thinning   

Root Cause Physical 
Cause 

NO 

1756 HRSG #5 - Localized Corrosion Evap #2B 
R4 T23   

The mechanical stresses exceeded the 
strength of the tube section where the 
failure occurred due to material wastage / 
thinning   

Root Cause Physical 
Cause 

NO 

1757 HRSG #5 - Localized Corrosion Evap #2B 
R4 T24   

The mechanical stresses exceeded the 
strength of the tube section where the 
failure occurred due to material wastage / 
thinning   

Root Cause Physical 
Cause 

NO 

1758 HRSG #5 - Localized Corrosion Evap #2B 
R5 T23   

The mechanical stresses exceeded the 
strength of the tube section where the 
failure occurred due to material wastage / 
thinning   

Root Cause Physical 
Cause 

NO 

1759 HRSG #5 - Localized Corrosion Evap #2B 
R5 T24   

The mechanical stresses exceeded the 
strength of the tube section where the 
failure occurred due to material wastage / 
thinning   

Root Cause Physical 
Cause 

NO 

 

Section 4 - Measures Reasonably Available to Prevent or Reduce Likelihood of Recurrence (Corrective Actions)  
CA# Description of Corrective Action Analysis of Corrective Action  
1107078 HRSG #5 - Remove and plug EVAP #2B Row 4 Tube 22   Enable HRSG #5 to be returned to service and EVS #5 to 

be closed 

1107079 HRSG #5 - Remove and plug EVAP #2B Row 4 Tube 23   Enable HRSG #5 to be returned to service and EVS #5 to 
be closed 

1107080 HRSG #5 - Remove and plug EVAP #2B Row 4 Tube 24   Enable HRSG #5 to be returned to service and EVS #5 to 
be closed 

1107081 HRSG #5 - Remove and plug EVAP #2B Row 5 Tube 23   Enable HRSG #5 to be returned to service and EVS #5 to 
be closed 

1107082 HRSG #5 - Remove and plug EVAP #2B Row 5 Tube 24   Enable HRSG #5 to be returned to service and EVS #5 to 
be closed 

 

 Additional Corrective Action Information:  
CA# Responsible 

Person 
Probable 
Effectivene
ss  

Estimated 
Start Date of 

CA 

Estimated 
Completion 

Date 

Estimated Cost of 
Implementation 

3rd Party Needed 
for 

Implementation?   
1107078 RSKREMER 2) Reduce 

Likelihood 
07/06/2018 07/27/2018 2,000.00 YES 

1107079 RSKREMER 2) Reduce 
Likelihood 

07/06/2018 07/27/2018 2,000.00 YES 

1107080 RSKREMER 2) Reduce 
Likelihood 

07/06/2018 07/27/2018 2,000.00 YES 

1107081 RSKREMER 2) Reduce 
Likelihood 

07/06/2018 07/27/2018 2,000.00 YES 

1107082 RSKREMER 2) Reduce 
Likelihood 

07/06/2018 07/27/2018 2,000.00 YES 

  

Action Effectiveness Definition  
Value Description 
1) Prevent Reoccurrence Action will Prevent Reoccurrence 

2) Reduce Likelihood Action will Reduce Likelihood of Reoccurrence 
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3) Lessen Impact Action will Lessen Impact of Reoccurrence 

4) Improvement / Unlikely to Prevent An Improvement but not Likely to Prevent Reoccurrence 

5) Impact Cannot be Determined Action Impact Cannot be Determined at this Time 
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RCFA Name: 20180709_GCO_101_HRSG 03 

TUBE LEAK 

 
Report Date: 07/10/2018 

 

 
Report #: 8372 

 
Site: GC 

 
 

RCFA Facilitator: RSKREMER 
 

Location: H-6103 
 

 
RCFA Type: Environmental 

 
Location name: HRSG 03, NOOTER, 

BATTERY B 

 

 
Date of Occurrence: Jul 9, 2018, 6:50 AM 

 
Investigation Completed: 08/02/2018 

 

Section1 - General Information 

     

 
Executive Summary: 

 

 
     

On July 9, 2018 Gateway Energy and Coke Company (GECC) experienced a tube leak condition on Heat 
Recovery Steam Generator (HRSG) #3.   The emergency vent stack (EVS) #3 was opened at 06:50 AM.       
   

HRSG #3 was removed from service to facilitate repairs.   The location of the leaks were found to be in the 
Evaporator #1 section – row 3 tube 12.   The repair included the removal and plugging the failed evaporator 

tube – row 3 tube 12 as well as repair to refractory that was damaged.   A successful water pressure test was 
achieved on July 10, 2018.   HRSG #3 was returned to service with EVS #3 closing at 7:40 PM on July 10, 
2018.   The total venting time associated with this event was 36.83 hours.    
   

Corrective actions identified were the removal and plugging of the tube, and the future implementation of the 
redundant HRSG / Gas Sharing project at GECC (per action item #585231 of RCFA 2679).  The removal and 
plugging of the affected tube allows for the immediate return to service of HRSG #3.  Given the potential for 

other tube leaks to occur, the longer-term corrective action is to install and operate GECC’s redundant HRSG.     
The redundant HRSG will allow for more extensive maintenance to help prevent future tube leaks and will 
allow for gas to be shifted in order to reduce venting while a tube leak is occurring or associated maintenance 
in ongoing.  While the redundant HRSG / Gas Sharing project is being implemented, GECC will apply other 
processes and procedures to minimize the frequency of tube leaks and / or venting time that occurs while 
tube leaks are being repaired.   The processes and procedures include but are not limited to the following:  
   

· A tube inspection program that identifies areas of the HRSG that are prone to corrosion and may require 

more thorough tube inspections;  
   

· An ultrasonic thickness (UT) testing method to identify thinning tubes and a “map” of the UT readings for 
each HRSG in order to target specific areas of the HRSG for additional evaluation or tube replacement;  
   

· An inventory of spare, upgraded, more corrosion resistant materials for certain HRSG sections;  

   

· An orbital welding process that provides a more even, consistent weld quality; and  

   

· The use of soda ash solution as a prewash to make cleaning more effective and to protect tubes from low pH 

conditions.  
    It should be noted that GECC was following the above processes and procedures prior to the venting 
incident, so the processes and procedures should not be considered as RCFA corrective actions.  

 
 

 



Environmental Information

Were charge weights to affected ovens reduced to a 42.5 wet tons/oven average 48 hours prior to venting?

8366

#1 #2 #3 #4

Stack Lid Open Date/Time 7/9/18 06:50

Stack Lid Close Date/Time 7/10/18 19:40

Total Bypass Venting Time (mins) 0 0 2210 0

Total Bypass Venting Time (hrs) 0.00 0.00 36.83 0.0

#5 #6

Stack Lid Open Date/Time

Stack Lid Close Date/Time

Total Bypass Venting Time (mins) 0 0

Total Bypass Venting Time (hrs) 0.00 0.00

Pollutant: Lead 0.0 PM 0.4 SO2 3.6

Date Date

7/9/2018 0.91

7/10/2018 0.90

Affected Oven 

No.

Affected Oven 

No.

Estimated Avg Coal Charge Weight/ 

Oven:

Estimated Avg Coal Charge Weight/ 

Oven:

Avg S (%):

Did the stack lid bypass event result from planned FGD or HRSG maintenance?

SunCoke Energy Environmental RCFA Report

Avg S (%):

Vent Stack No.

If yes, please list the Maximo RCFA numbers here:

Did multiple events involving stack lid open time occur within a 24 period?

Vent Stacks Open/Close

Explanation:

Vent Stacks Open/Close

Yes 

Estimated Avg Coal Sulfur Content Charged Per Day (applies to all ovens charged each day):

Vent Stack No.

Estimated Quantity of Emissions (tons)

Estimated Avg Charge Tons per Oven Charged (avg over duration of event):

Did the coal charged during the bypass event contain less than 1.1% sulfur content?

Explanation:  Bypass venting was a result of unplanned maintenance; therefore, charge weights could not be reduced at least 48 hours 

in advance. Per the PMO plan, coal charge weights are reduced by approximately two tons per charging cycle during bypass venting 

events that are expected to exceed 24 hours.

No

Yes 

Describe: 

If no, provide explanation of why the coal sulfur content was not reduced to a maximum of 1.1%.

If no, provide explanation of why the charge weights were not reduced to a 42.5 wet ton average.

No
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41 101

42 102

43 103

44 104

45 105

46 106

47 107

48 108

49 109

50 110

51 111

52 112

53 113

54 114

55 115

56 116

57 117

58 118

59 119

60 120

21.92

21.93

21.69

22.61

22.36

23.17

22.72

23.15

22.62

21.56

21.92

23.25

22.56

23.15

22.64

23.04

22.11

22.66

22.62

22.20



Bypass Venting Emissions Calculations for Gateway Energy and Coke Company

Emission Factors (for one bypass vent stack)*:

Lead 0.089 lb/hr September 2018 Test, GECC, Bypass Vent Stack #5

PM (Filt + Cond) 21.2 lb/hr September 2018 Test, GECC, Bypass Vent Stack #5

SO2 192.8 lb/hr Calculated from 2nd half CEMS data

Corresponding RCFA Report:

Start Date/Time of Bypass Venting: 7/9/18 06:50

End Date/Time of Bypass Venting: 7/10/18 19:40

Bypass Vent Stack Lid Open and Close Date/Time:

#1 #2 #3 #4 #5 #6

Open Date/Time: 7/9/18 06:50

Close Date/Time: 7/10/18 19:40

Total Stack Lid Open Time per Bypass Vent Stack:

#1 #2 #3 #4 #5 #6

Hours: 0.0 0.0 36.8 0.0 0.0 0.0

Minutes: 0 0 2210 0 0 0

Total Bypass Venting Time:

Hours: 36.8 Minutes: 2210.0

Calculation of Bypass Venting Emissions:

     Emissions = Emission Factor (lb/hr) x Total Hours of Bypass Venting x 1 ton/2000 lbs

#1 #2 #3 #4 #5 #6

Lead (lbs) 0.0 0.0 3.3 0.0 0.0 0.0

PM (lbs) 0.0 0.0 780.9 0.0 0.0 0.0

SO2 (lbs) 0.0 0.0 7101.5 0.0 0.0 0.0

Total Emissions from Bypass Venting Event

     Total Emissions = Sum of Emissions from Each Affected Bypass Vent Stack

Total tons of Pollutant Emitted During Bypass Venting

Lead (tons) 0.0

PM (tons) 0.4

SO2 (tons) 3.6

*

8372

Please note, most recent stack test data and CEMS data was used to calculate estimated emissions.  
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Section 2 - Investigation Information and Summary  

   

 
Cause and Effect Analysis (include steps taken to minimize emissions, if applicable): 

 

 
On July 9, 2018 Gateway Energy and Coke Company (GECC) experienced a tube leak condition on Heat 
Recovery Steam Generator (HRSG) #3.  The emergency vent stack (EVS) #3 was opened at 6:50 AM.  HRSG 
#3 was removed from service to facilitate repairs.   The location of the leaks were found to be in the 
Evaporator #1 section – row 3 tube 12.  The repair included the removal and plugging the failed evaporator 
tube – row 3 tube 12 as well as repair to refractory that was damaged.   A successful water pressure test was 
achieved on July 10, 2018.  HRSG #3 was returned to service with EVS #3 closing at 7:40 PM on July 10, 
2018.   The total venting time associated with this event was 36.83 hours.     

Corrective actions identified were the removal and plugging of the tube, and the future implementation of the 
redundant HRSG / Gas Sharing project at GECC (per action item #585231 of RCFA 2679).   The removal and 

plugging of the affected tube allows for the immediate return to service of HRSG #3.  Given the potential for 
other tube leaks to occur, the longer-term corrective action is to install and operate GECC’s redundant HRSG. 
The redundant HRSG will allow for more extensive maintenance to help prevent future tube leaks and will 
allow for gas to be shifted in order to reduce venting while a tube leak is occurring or associated maintenance 
in ongoing.  While the redundant HRSG / Gas Sharing project is being implemented, GECC will apply other 
processes and procedures to minimize the frequency of tube leaks and / or venting time that occurs while 
tube leaks are being repaired.  The processes and procedures include but are not limited to the following:  

· A tube inspection program that identifies areas of the HRSG that are prone to corrosion and may require 
more thorough tube inspections;  

· An ultrasonic thickness (UT) testing method to identify thinning tubes and a “map” of the UT readings for 
each HRSG in order to target specific areas of the HRSG for additional evaluation or tube replacement;  

· An inventory of spare, upgraded, more corrosion resistant materials for certain HRSG sections;  

· An orbital welding process that provides a more even, consistent weld quality; and  

· The use of soda ash solution as a prewash to make cleaning more effective and to protect tubes from low pH 
conditions.  

  It should be noted that GECC was following the above processes and procedures prior to the venting 
incident, so the processes and procedures should not be considered as RCFA corrective actions.  
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Section 3 - Causes 

      

 
Cause Description of Root Cause Analysis of Root Cause (how did this 

contribute?) 
Type of 
Cause 

Cause Class Repeat? 

1760 HRSG #3 - Localized Corrosion Evap #1 
R3 T12   

The mechanical stresses exceeded the 
strength of the tube section where the 
failure occurred due to material wastage / 
thinning   

Root Cause Physical 
Cause 

NO 

 

Section 4 - Measures Reasonably Available to Prevent or Reduce Likelihood of Recurrence (Corrective Actions)  
CA# Description of Corrective Action Analysis of Corrective Action  
1107513 HRSG #3 - Remove and plug Evap #1 Row 3 Tube 12   Enable HRSG #3 to be returned to service and EVS #3 to 

be closed 
 

 Additional Corrective Action Information:  
CA# Responsible 

Person 
Probable 
Effectivene
ss  

Estimated 
Start Date of 

CA 

Estimated 
Completion 

Date 

Estimated Cost of 
Implementation 

3rd Party Needed 
for 

Implementation?   
1107513 RSKREMER 2) Reduce 

Likelihood 
07/19/2018 07/27/2018 5,000.00 YES 

  

Action Effectiveness Definition  
Value Description 
1) Prevent Reoccurrence Action will Prevent Reoccurrence 

2) Reduce Likelihood Action will Reduce Likelihood of Reoccurrence 

3) Lessen Impact Action will Lessen Impact of Reoccurrence 

4) Improvement / Unlikely to Prevent An Improvement but not Likely to Prevent Reoccurrence 

5) Impact Cannot be Determined Action Impact Cannot be Determined at this Time   
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RCFA Name: 20180721_GCO_102_HRSG 01 

TUBE LEAK 
Report Date: 07/24/2018 

 
Report #: 8412 Site: GC  
RCFA Facilitator: RSKREMER Location: H-6101  
RCFA Type: Environmental Location name: HRSG 01, NOOTER, 

BATTERY A 
Date of Occurrence: Jul 21, 2018, 11:23 AM Investigation Completed: 08/16/2018 

Section1 - General Information  
Executive Summary:  
On July 21, 2018 Gateway Energy and Coke Company (GECC) experienced a tube leak condition on Heat Recovery Steam 
Generator (HRSG) #1. The emergency vent stack (EVS) #1 was opened at 11:23 AM.      
HRSG #1 was removed from service to facilitate repairs.  The location of the leak was found to be in the Economizer section – 
row 22, tube 1. The repair included the replacing the failed evaporator tube – row 22, tube 1 - as well as repair to refractory 
that was damaged. 
A successful water pressure test was achieved on July 23, 2018. HRSG #1 was returned to service with EVS #1 closing at 
9:27 PM on July 23, 2018. The total venting time associated with this event was   58.1 hours. 
An inspection of the tube leak location in the Economizer section indicated that the failure was the result of material 
wastage due to erosion / corrosion.   Tubes in proximity to the leaking tube were inspected prior to determining the final 
scope of repair.       
Corrective actions identified were the replacement of the tube sections, and the future implementation of the redundant 
HRSG / Gas Sharing project at GECC (per action item #585231 of RCFA 2679).  
 
 



Environmental Information

Were charge weights to affected ovens reduced to a 42.5 wet tons/oven average 48 hours prior to venting?

8421

#1 #2 #3 #4

Stack Lid Open Date/Time 7/21/18 11:23

Stack Lid Close Date/Time 7/23/18 21:27

Total Bypass Venting Time (mins) 3484 0 0 0

Total Bypass Venting Time (hrs) 58.07 0.00 0.00 0.0

#5 #6

Stack Lid Open Date/Time

Stack Lid Close Date/Time

Total Bypass Venting Time (mins) 0 0

Total Bypass Venting Time (hrs) 0.00 0.00

Pollutant: Lead 0.0 PM 0.6 SO2 5.6

Date Date

7/21/2018 0.94

7/22/2018 0.95

7/23/2018 0.93

Affected Oven 

No.

Affected Oven 

No.

1 61

2 62

3 63

4 64

5 65

6 66

7 67

Did the coal charged during the bypass event contain less than 1.1% sulfur content?

Explanation:  Bypass venting was a result of unplanned maintenance; therefore, charge weights could not be reduced at least 48 hours 

in advance. Per the PMO plan, coal charge weights are reduced by approximately two tons per charging cycle during bypass venting 

events that are expected to exceed 24 hours.

No

Yes 

Describe: 

If no, provide explanation of why the coal sulfur content was not reduced to a maximum of 1.1%.

If no, provide explanation of why the charge weights were not reduced to a 42.5 wet ton average.

No

Avg S (%):

Did the stack lid bypass event result from planned FGD or HRSG maintenance?

SunCoke Energy Environmental RCFA Report

Avg S (%):

Vent Stack No.

If yes, please list the Maximo RCFA numbers here:

Did multiple events involving stack lid open time occur within a 24 period?

Vent Stacks Open/Close

Explanation:

Vent Stacks Open/Close

Yes 

Estimated Avg Coal Sulfur Content Charged Per Day (applies to all ovens charged each day):

Vent Stack No.

Estimated Quantity of Emissions (tons)

Estimated Avg Charge Tons per Oven Charged (avg over duration of event):

Estimated Avg Coal Charge Weight/ 

Oven:

Estimated Avg Coal Charge Weight/ 

Oven:

40.28

41.41

39.34

41.69

40.21

42.36

40.53
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8 68

9 69

10 70

11 71

12 72

13 73

14 74

15 75

16 76

17 77

18 78

19 79

20 80

41.34

39.25

41.51

41.07

42.28

39.00

41.86

40.28

42.28

40.35

42.43

42.60

41.06



Bypass Venting Emissions Calculations for Gateway Energy and Coke Company

Emission Factors (for one bypass vent stack)*:

Lead 0.089 lb/hr September 2018 Test, GECC, Bypass Vent Stack #5

PM (Filt + Cond) 21.2 lb/hr September 2018 Test, GECC, Bypass Vent Stack #5

SO2 192.8 lb/hr Calculated from 2nd half CEMS data

Corresponding RCFA Report:

Start Date/Time of Bypass Venting: 7/21/18 11:23

End Date/Time of Bypass Venting: 7/23/18 21:27

Bypass Vent Stack Lid Open and Close Date/Time:

#1 #2 #3 #4 #5 #6

Open Date/Time: 7/21/18 11:23

Close Date/Time: 7/23/18 21:27

Total Stack Lid Open Time per Bypass Vent Stack:

#1 #2 #3 #4 #5 #6

Hours: 58.1 0.0 0.0 0.0 0.0 0.0

Minutes: 3484 0 0 0 0 0

Total Bypass Venting Time:

Hours: 58.1 Minutes: 3484

Calculation of Bypass Venting Emissions:

     Emissions = Emission Factor (lb/hr) x Total Hours of Bypass Venting x 1 ton/2000 lbs

#1 #2 #3 #4 #5 #6

Lead (lbs) 5.2 0.0 0.0 0.0 0.0 0.0

PM (lbs) 1231.0 0.0 0.0 0.0 0.0 0.0

SO2 (lbs) 11195.3 0.0 0.0 0.0 0.0 0.0

Total Emissions from Bypass Venting Event

     Total Emissions = Sum of Emissions from Each Affected Bypass Vent Stack

Total tons of Pollutant Emitted During Bypass Venting

Lead (tons) 0.0

PM (tons) 0.6

SO2 (tons) 5.6

*

8412

Please note, most recent stack test data and CEMS data was used to calculate estimated emissions. 



 

  

 

 
SunCoke Energy Environmental RCFA Report  

Section 2 - Investigation Information and Summary  

 

 
Cause and Effect Analysis (include steps taken to minimize emissions, if applicable): 
On July 21, 2018 Gateway Energy and Coke Company (GECC) experienced a tube leak condition on Heat Recovery Steam 
Generator (HRSG) #1. The emergency vent stack (EVS) #1 was opened at 11:23 AM. HRSG #1 was removed from service 
to facilitate repairs.       
The location of the leaks were found to be in the Economizer section – row 22, tube 1. The repair included replacing the 
failed evaporator tube – row 22 tube 1 as well as repair to refractory that was damaged. A successful water pressure test 
was achieved on July 23, 2018. HRSG #1 was returned to service with EVS #1 closing at 09:27 PM on July 23, 2018. The 
total venting time associated with this event was 58.1 hours.   
Corrective actions identified were replacing the tube, and the future implementation of the redundant HRSG / Gas Sharing 
project at GECC (per action item #585231 of RCFA 2679). The removal and plugging of the affected tube allows for the 
immediate return to service of HRSG #1. Given the potential for other tube leaks to occur, the longer-term corrective action 
is to install and operate GECC’s redundant HRSG. The redundant HRSG will allow for more extensive maintenance to help 
prevent future tube leaks and will allow for gas to be shifted in order to reduce venting while a tube leak is occurring or 
associated maintenance in ongoing. While the redundant HRSG / Gas Sharing project is being implemented, GECC will apply 
other processes and procedures to minimize the frequency of tube leaks and / or venting time that occurs while tube leaks 
are being repaired. The processes and procedures include but are not limited to the following:  
· A tube inspection program that identifies areas of the HRSG that are prone to corrosion and may require more thorough 
tube inspections;  
· An ultrasonic thickness (UT) testing method to identify thinning tubes and a “map” of the UT readings for each HRSG in 
order to target specific areas of the HRSG for additional evaluation or tube replacement;  
· An inventory of spare, upgraded, more corrosion resistant materials for certain HRSG sections;  
· An orbital welding process that provides a more even, consistent weld quality; and  
· The use of soda ash solution as a prewash to make cleaning more effective and to protect tubes from low pH conditions.  
It should be noted that GECC was following the above processes and procedures prior to the venting incident, so the 
processes and procedures should not be considered as RCFA corrective actions.  
 
 



 

  

 

 
SunCoke Energy Environmental RCFA Report  

Section 3 - Causes 

 

 
Cause Description of Root Cause Analysis of Root Cause (how did this 

contribute?) 
Type of 
Cause 

Cause Class Repeat?

1776 Localized Corrosion Economizer - T1R22   The mechanical stresses exceeded the 
strength of the tube section where the 
failure occurred due to material wastage / 
thinning  
   

Root Cause Physical 
Cause 

NO 

 

Section 4 - Measures Reasonably Available to Prevent or Reduce Likelihood of Recurrence (Corrective Actions) 
CA# Description of Corrective Action Analysis of Corrective Action  
1114472 Repair failed economizer tubes in HRSG #1.   Enable HRSG #1 to be returned to service and EVS #1 

to be closed 
 

 Additional Corrective Action Information: 
CA# Responsible 

Person 
Probable 
Effectivene
ss  

Estimated
Start Date of

CA

Estimated 
Completion 

Date

Estimated Cost of 
Implementation

3rd Party Needed 
for 

Implementation?  
1114472 RSKREMER 2) Reduce 

Likelihood 
07/21/2018 08/24/2018 37,000.00 YES 

 

Action Effectiveness Definition 
Value Description 
1) Prevent Reoccurrence Action will Prevent Reoccurrence 
2) Reduce Likelihood Action will Reduce Likelihood of Reoccurrence 
3) Lessen Impact Action will Lessen Impact of Reoccurrence 
4) Improvement / Unlikely to Prevent An Improvement but not Likely to Prevent Reoccurrence 
5) Impact Cannot be Determined Action Impact Cannot be Determined at this Time  

        
 



 
SunCoke Energy Environmental RCFA Report 

RCFA Name: 20180723_GCO_103_HRSG 
02 VENT STACK TRIP DURING 
PM

Report Date: 07/26/2018

Report #: 8421 Site: GC
RCFA Facilitator: RSKREMER Location: H-6102
RCFA Type: Environmental Location name: HRSG 02, NOOTER, 

BATTERY A
Date of Occurrence: Jul 23, 2018, 10:15 PM Investigation Completed: 08/17/2018

Section1 - General Information
Executive Summary:
On July 23, 2018, stack lid #2 opened at 10:15 pm during maintenance of the stack pressure transmitters.  GECC 
personnel were conducting a routine preventive maintenance check of the stack pressure transmitters and inadvertently 
selected the incorrect transmitter, causing the stack lid to open.  The Control Room Operator immediately gave the control 
system the close command and the stack lids were closed at 10:17 pm.  The total duration this venting was 2 min.  This 
bypass venting occurred during the same time period as the HRSG #1 tube leak that began on July 21, 2018 and therefore 
requires an RCFA.  The corrective action for this event is to ensure that the transmitters on the HRSG #2 stack are 
properly labeled.



Environmental Information

Were charge weights to affected ovens reduced to a 42.5 wet tons/oven average 48 hours prior to venting?

8412

#1 #2 #3 #4

Stack Lid Open Date/Time 7/23/18 20:15

Stack Lid Close Date/Time 7/23/18 20:17

Total Bypass Venting Time (mins) 0 2 0 0

Total Bypass Venting Time (hrs) 0.00 0.03 0.00 0.0

#5 #6

Stack Lid Open Date/Time

Stack Lid Close Date/Time

Total Bypass Venting Time (mins) 0 0

Total Bypass Venting Time (hrs) 0.00 0.00

Pollutant: Lead 0.0 PM 0.0 SO2 0.0

Date Date

7/23/2018 0.93

Affected Oven 

No.

Affected Oven 

No.

Did the coal charged during the bypass event contain less than 1.1% sulfur content?

Explanation:  Bypass venting was a result of unplanned maintenance; therefore, charge weights could not be reduced at least 48 hours 

in advance. Per the PMO plan, coal charge weights are reduced by approximately two tons per charging cycle during bypass venting 

events that are expected to exceed 24 hours.

No

Yes 

Describe: 

If no, provide explanation of why the coal sulfur content was not reduced to a maximum of 1.1%.

If no, provide explanation of why the charge weights were not reduced to a 42.5 wet ton average.

No

Avg S (%):

Did the stack lid bypass event result from planned FGD or HRSG maintenance?

SunCoke Energy Environmental RCFA Report

Avg S (%):

Vent Stack No.

If yes, please list the Maximo RCFA numbers here:

Did multiple events involving stack lid open time occur within a 24 period?

Vent Stacks Open/Close

Explanation:

Vent Stacks Open/Close

Yes 

Estimated Avg Coal Sulfur Content Charged Per Day (applies to all ovens charged each day):

Vent Stack No.

Estimated Quantity of Emissions (tons)

Estimated Avg Charge Tons per Oven Charged (avg over duration of event):

Estimated Avg Coal Charge Weight/ 

Oven:

Estimated Avg Coal Charge Weight/ 

Oven:



SunCoke Energy Environmental RCFA Report
21 81

22 82

23 83

24 84

25 85

26 86

27 87

28 88

29 89

30 90

31 91

32 92

33 93

34 94

35 95

36 96

37 97

38 98

39 99

40 100

43.54

42.04

43.74

42.28

43.82

44.22

45.64

44.29

45.67

42.08

45.77

44.19

45.67

44.45

45.59

42.25

43.74

42.28

43.71

42.24



Bypass Venting Emissions Calculations for Gateway Energy and Coke Company

Emission Factors (for one bypass vent stack)*:

Lead 0.089 lb/hr September 2018 Test, GECC, Bypass Vent Stack #5

PM (Filt + Cond) 21.2 lb/hr September 2018 Test, GECC, Bypass Vent Stack #5

SO2 192.8 lb/hr Calculated from 2nd half CEMS data

Corresponding RCFA Report:

Start Date/Time of Bypass Venting: 7/23/18 20:15

End Date/Time of Bypass Venting: 7/23/18 20:17

Bypass Vent Stack Lid Open and Close Date/Time:

#1 #2 #3 #4 #5 #6

Open Date/Time: 7/23/18 20:15

Close Date/Time: 7/23/18 20:17

Total Stack Lid Open Time per Bypass Vent Stack:

#1 #2 #3 #4 #5 #6

Hours: 0.0 0.0 0.0 0.0 0.0 0.0

Minutes: 0 2 0 0 0 0

Total Bypass Venting Time:

Hours: 0.0 Minutes: 2

Calculation of Bypass Venting Emissions:

     Emissions = Emission Factor (lb/hr) x Total Hours of Bypass Venting x 1 ton/2000 lbs

#1 #2 #3 #4 #5 #6

Lead (lbs) 0.0 0.0 0.0 0.0 0.0 0.0

PM (lbs) 0.0 0.7 0.0 0.0 0.0 0.0

SO2 (lbs) 0.0 6.4 0.0 0.0 0.0 0.0

Total Emissions from Bypass Venting Event

     Total Emissions = Sum of Emissions from Each Affected Bypass Vent Stack

Total tons of Pollutant Emitted During Bypass Venting

Lead (tons) 0.0

PM (tons) 0.0

SO2 (tons) 0.0

*

8421

Please note, most recent stack test data and CEMS data was used to calculate estimated emissions.  



 
SunCoke Energy Environmental RCFA Report 

Section 2 - Investigation Information and Summary 
Cause and Effect Analysis (include steps taken to minimize emissions, if applicable):
On July 23, 2018, stack lid #2 opened at 10:15 pm during maintenance of the stack pressure transmitters.  GECC 
personnel were conducting a routine preventive maintenance check of the stack pressure transmitters and inadvertently 
selected the incorrect transmitter, causing the stack lid to open.  GECC personnel conduct preventive maintenance 
monthly on the pressure transmitters to ensure proper operation. 
 
Each stack has two redundant pressure transmitters whose purpose is to ensure negative pressure in the ovens.  During 
normal operation, thea average of these two transmitters is input into the control system.  When these transmitters 
measure a pressure that is not negative enough, the stack lids will open to maintain negative draft on the ovens.  During 
routine maintenance, the Control Room Operator will manually select only one pressure transmitter so that the other can 
be maintained while still providing pressure feedback to the control system.  During this incident, the inadvertent selection 
of the pressure transmitter caused an erroneous signal to be sent to the control system indicating a lack of negative draft, 
which opened the stack lid. The Control Room Operator immediately gave the control system the close command and the 
stack lids were closed at 10:17 pm.  The total duration this venting was 2 min.  This bypass venting occurred during the 
same time period as the HRSG #1 tube leak that began on July 21, 2018 and therefore requires an RCFA.
 
The corrective action for this bypass venting is to ensure that the stack transmitters on the HRSG #2 stack are properly 
labeled. 



 
SunCoke Energy Environmental RCFA Report 

Section 3 - Causes
Cause Description of Root Cause Analysis of Root Cause (how did this 

contribute?)
Type of 
Cause

Cause 
Class

Repeat?

1781 HRSG #2 false signal from stack 
pressure xsmttr

The inadvertent selection of the wrong 
transmitter on the HRSG #2 stack during 
preventive maintenance caused an 
erroneous signal to be sent to the control 
system, opening the stack lid.

Root Cause Human 
Cause

NO

Section 4 - Measures Reasonably Available to Prevent or Reduce Likelihood of Recurrence (Corrective Actions)

CA# Description of Corrective Action Analysis of Corrective Action 
1114628 Ensure stack pressure transmitters for HRSG #2 are 

correctly labeled
Ensuring that stack transmitters are correctly labeled 
will reduce the likelihood of inadvertently selecting the 
wrong transmitter during future preventive maintenance

Additional Corrective Action Information:

CA# Responsible 
Person

Probable 
Effectiveness
	

Estimated 
Start Date of 

CA

Estimated 
Completion 

Date

Estimated Cost of 
Implementation

3rd Party Needed 
for 

Implementation?  
1114628 RSKREMER 2) Reduce 

Likelihood
09/01/2018 09/21/2018 0.00 NO

Action Effectiveness Definition

Value Description
1) Prevent Reoccurrence Action will Prevent Reoccurrence
2) Reduce Likelihood Action will Reduce Likelihood of Reoccurrence
3) Lessen Impact Action will Lessen Impact of Reoccurrence
4) Improvement / Unlikely to Prevent An Improvement but not Likely to Prevent Reoccurrence
5) Impact Cannot be Determined Action Impact Cannot be Determined at this Time



 
SunCoke Energy Environmental RCFA Report 

RCFA Name: 20180724_GCO_104_HRSG 
01 TUBE LEAK

Report Date: 07/26/2018

Report #: 8422 Site: GC
RCFA Facilitator: RSKREMER Location: H-6101
RCFA Type: Environmental Location name: HRSG 01, NOOTER, 

BATTERY A
Date of Occurrence: Jul 24, 2018, 3:58 AM Investigation Completed: 08/17/2018

Section1 - General Information
Executive Summary:
On July 24, 2018 Gateway Energy and Coke Company (GECC) experienced a tube leak condition on Heat Recovery Steam 
Generator (HRSG) #1. The emergency vent stack (EVS) #1 was opened at 03:58 AM.     
HRSG #1 was removed from service to facilitate repairs. The location of the leaks was found to be in the Evaporator #2B 
section – row 3 tube 14 and row 2 tube 14. The repair included the removal and plugging the failed evaporator tubes.
A successful water pressure test was achieved on July 25, 2018. HRSG #1 was returned to service with EVS #1 closing at 
12:22 PM on July 25, 2018. The total venting time associated with this event was 32.4 hours.  
 
An inspection of the tube leak location in the Evaporator #2B section indicated that the failure was the result of material 
wastage due to erosion / corrosion.   Tubes in proximity to the leaking tube were inspected prior to determining the final 
scope of repair.      
Corrective actions identified were the replacement of the tube sections, and the future implementation of the redundant 
HRSG / Gas   Sharing project at GECC (per action item #585231 of RCFA 2679).



Environmental Information

Were charge weights to affected ovens reduced to a 42.5 wet tons/oven average 48 hours prior to venting?

#1 #2 #3 #4

Stack Lid Open Date/Time 7/24/18 03:58

Stack Lid Close Date/Time 7/25/18 12:22

Total Bypass Venting Time (mins) 1944 0 0 0

Total Bypass Venting Time (hrs) 32.40 0.00 0.00 0.0

#5 #6

Stack Lid Open Date/Time

Stack Lid Close Date/Time

Total Bypass Venting Time (mins) 0 0

Total Bypass Venting Time (hrs) 0.00 0.00

Pollutant: Lead 0.0 PM 0.3 SO2 3.1

Date Date

7/24/2018 0.91

7/25/2018 0.90

Affected Oven 

No.

Affected Oven 

No.

1 61

2 62

3 63

4 64

5 65

6 66

7 67

Did the coal charged during the bypass event contain less than 1.1% sulfur content?

Explanation:  Bypass venting was a result of unplanned maintenance; therefore, charge weights could not be reduced at least 48 hours 

in advance. Per the PMO plan, coal charge weights are reduced by approximately two tons per charging cycle during bypass venting 

events that are expected to exceed 24 hours.

No

Yes 

Describe: 

If no, provide explanation of why the coal sulfur content was not reduced to a maximum of 1.1%.

If no, provide explanation of why the charge weights were not reduced to a 42.5 wet ton average.

No

Avg S (%):

Did the stack lid bypass event result from planned FGD or HRSG maintenance?

SunCoke Energy Environmental RCFA Report

Avg S (%):

Vent Stack No.

If yes, please list the Maximo RCFA numbers here:

Did multiple events involving stack lid open time occur within a 24 period?

Vent Stacks Open/Close

Explanation:

Vent Stacks Open/Close

No

Estimated Avg Coal Sulfur Content Charged Per Day (applies to all ovens charged each day):

Vent Stack No.

Estimated Quantity of Emissions (tons)

Estimated Avg Charge Tons per Oven Charged (avg over duration of event):

Estimated Avg Coal Charge Weight/ 

Oven:

Estimated Avg Coal Charge Weight/ 

Oven:

42.50

42.14

43.60

42.42

42.28

42.05

45.19
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8 68

9 69

10 70

11 71

12 72

13 73

14 74

15 75

16 76

17 77

18 78

19 79

20 80

42.22

43.68

42.09

42.26

42.12

43.76

42.20

42.26

42.05

45.00

42.21

42.30

42.28



Bypass Venting Emissions Calculations for Gateway Energy and Coke Company

Emission Factors (for one bypass vent stack)*:

Lead 0.089 lb/hr September 2018 Test, GECC, Bypass Vent Stack #5

PM (Filt + Cond) 21.2 lb/hr September 2018 Test, GECC, Bypass Vent Stack #5

SO2 192.8 lb/hr Calculated from 2nd half CEMS data

Corresponding RCFA Report:

Start Date/Time of Bypass Venting: 7/24/18 03:58

End Date/Time of Bypass Venting: 7/25/18 12:22

Bypass Vent Stack Lid Open and Close Date/Time:

#1 #2 #3 #4 #5 #6

Open Date/Time: 7/24/18 03:58

Close Date/Time: 7/25/18 12:22

Total Stack Lid Open Time per Bypass Vent Stack:

#1 #2 #3 #4 #5 #6

Hours: 32.4 0.0 0.0 0.0 0.0 0.0

Minutes: 1944 0 0 0 0 0

Total Bypass Venting Time:

Hours: 32.4 Minutes: 1944

Calculation of Bypass Venting Emissions:

     Emissions = Emission Factor (lb/hr) x Total Hours of Bypass Venting x 1 ton/2000 lbs

#1 #2 #3 #4 #5 #6

Lead (lbs) 2.9 0.0 0.0 0.0 0.0 0.0

PM (lbs) 686.9 0.0 0.0 0.0 0.0 0.0

SO2 (lbs) 6246.7 0.0 0.0 0.0 0.0 0.0

Total Emissions from Bypass Venting Event

     Total Emissions = Sum of Emissions from Each Affected Bypass Vent Stack

Total tons of Pollutant Emitted During Bypass Venting

Lead (tons) 0.0

PM (tons) 0.3

SO2 (tons) 3.1

*

8422

Please note, most recent stack test data and CEMS data was used to calculate estimated emissions. 



 
SunCoke Energy Environmental RCFA Report 

Section 2 - Investigation Information and Summary 
Cause and Effect Analysis (include steps taken to minimize emissions, if applicable):
On July 24, 2018 Gateway Energy and Coke Company (GECC) experienced a tube leak condition on Heat Recovery Steam 
Generator (HRSG) #1. The emergency vent stack (EVS) #1 was opened at 03:58 AM. HRSG #1 was removed from service 
to facilitate repairs.      
The location of the leaks was found to be in the Evaporator #2B section – row 3 tube 14 and row 2 tube 14. The failed 
evaporator tubes – row 3 tube 14 and row 2 tube 14 were cut out and plugged.  A successful water pressure test was 
achieved on July 25, 2018. HRSG #1 was returned to service with EVS #1 closing at 12:22 PM on July 25, 2018. The total 
venting time associated with this event was 32.4 hours.  
Corrective actions identified were the removal and plugging of the tube, and the future implementation of the redundant 
HRSG / Gas Sharing project at GECC (per action item #585231 of RCFA 2679). The removal and plugging of the affected 
tube allows for the immediate return to service of HRSG #1. Given the potential for other tube leaks to occur, the longer-
term corrective action is to install and operate GECC’s redundant HRSG. The redundant HRSG will allow for more extensive 
maintenance to help prevent future tube leaks and will allow for gas to be shifted in order to reduce venting while a tube 
leak is occurring or associated maintenance in ongoing. While the redundant HRSG / Gas Sharing project is being 
implemented, GECC will apply other processes and procedures to minimize the frequency of tube leaks and / or venting 
time that occurs while tube leaks are being repaired.     The processes and procedures include but are not limited to the 
following: 
· A tube inspection program that identifies areas of the HRSG that are prone to corrosion and may require more thorough 
tube inspections; 
· An ultrasonic thickness (UT) testing method to identify thinning tubes and a “map” of the UT readings for each HRSG in 
order to target specific areas of the HRSG for additional evaluation or tube replacement; 
· An inventory of spare, upgraded, more corrosion resistant materials for certain HRSG sections; 
· An orbital welding process that provides a more even, consistent weld quality; and 
· The use of soda ash solution as a prewash to make cleaning more effective and to protect tubes from low pH conditions. 
It should be noted that GECC was following the above processes and procedures prior to the venting incident, so the 
processes and procedures should not be considered as RCFA corrective actions. 
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Section 3 - Causes
Cause Description of Root Cause Analysis of Root Cause (how did this 

contribute?)
Type of 
Cause

Cause 
Class

Repeat?

1779 Localized corrosion Evap #2B Row 2 
Tube 14

 
The mechanical stresses exceeded the 
strength of the tube section where the 
failure occurred due to material 
wastage / thinning
  

Root Cause Physical 
Cause

NO

1780 Localized corrosion Evap #2B Row 3 
Tube 14

The mechanical stresses exceeded the 
strength of the tube section where the 
failure occurred due to material 
wastage / thinning 

Root Cause Physical 
Cause

NO

Section 4 - Measures Reasonably Available to Prevent or Reduce Likelihood of Recurrence (Corrective Actions)

CA# Description of Corrective Action Analysis of Corrective Action 
1114625 HRSG #1 Remove and plug Evaporator #2B section – row 

3 tube 14 and row 2 tube 14
Enable HRSG #1 to be returned to service and EVS #1 
to be closed

Additional Corrective Action Information:

CA# Responsible 
Person

Probable 
Effectiveness
	

Estimated 
Start Date of 

CA

Estimated 
Completion 

Date

Estimated Cost of 
Implementation

3rd Party Needed 
for 

Implementation?  
1114625 RSKREMER 2) Reduce 

Likelihood
07/24/2018 07/25/2018 35,000.00 YES

Action Effectiveness Definition

Value Description
1) Prevent Reoccurrence Action will Prevent Reoccurrence
2) Reduce Likelihood Action will Reduce Likelihood of Reoccurrence
3) Lessen Impact Action will Lessen Impact of Reoccurrence
4) Improvement / Unlikely to Prevent An Improvement but not Likely to Prevent Reoccurrence
5) Impact Cannot be Determined Action Impact Cannot be Determined at this Time
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RCFA Name: 20180729_GCO_105_HRSG 
06 TUBE LEAK

Report Date: 07/31/2018

Report #: 8441 Site: GC
RCFA Facilitator: RSKREMER Location: H-6106
RCFA Type: Environmental Location name: HRSG 06, NOOTER, 

BATTERY C
Date of Occurrence: Jul 29, 2018, 3:48 AM Investigation Completed: 08/17/2018

Section1 - General Information
Executive Summary:
On July 29, 2018 Gateway Energy and Coke Company (GECC) experienced a tube leak condition on Heat Recovery Steam 
Generator (HRSG) #6. The emergency vent stack (EVS) #6 opened at 03:48 AM.  Due to the overpressure of steam from 
the tube leak, EVS #5 also opened due to a low draft condition at 3:48 AM.  EVS #5 was immediately closed at 3:52 
AM.  HRSG #6 was removed from service to facilitate repairs. The location of the leaks was found to be in the Evaporator 
#1 section – row 1 tube 3, row 2 tube 3, row 3 tube 3 and row 4 tube 3.  The repair included the removal and plugging of 
the failed evaporator tubes. Six additional tubes in rows 4, 5 and 6 were also cut out and plugged due to meeting cutout 
criteria.  A successful water pressure test was achieved on July 30, 2018. HRSG #6 was returned to service with EVS #6 
closing at 9:54 PM on July 30, 2018. The total venting time associated with this event was 42.1 hours.  
 
An inspection of the tube leak location in the Evaporator #1 section indicated that the failure was the result material 
wastage due to erosion / corrosion.   Tubes in proximity to the leaking tube were inspected prior to determining the final 
scope of repair.      
Corrective actions identified were the replacement of the tube sections, and the future implementation of the redundant 
HRSG / Gas   Sharing project at GECC (per action item #585231 of RCFA 2679).



Environmental Information

Were charge weights to affected ovens reduced to a 42.5 wet tons/oven average 48 hours prior to venting?

#1 #2 #3 #4

Stack Lid Open Date/Time

Stack Lid Close Date/Time

Total Bypass Venting Time (mins) 0 0 0 0

Total Bypass Venting Time (hrs) 0.00 0.00 0.00 0.0

#5 #6

Stack Lid Open Date/Time 7/29/18 03:48 7/29/18 03:48

Stack Lid Close Date/Time 7/29/18 03:52 7/30/18 21:54

Total Bypass Venting Time (mins) 4 2526

Total Bypass Venting Time (hrs) 0.07 42.10

Pollutant: Lead 0.0 PM 0.4 SO2 4.1

Date Date

7/29/2018 0.94

7/30/2018 0.93

Affected Oven 

No.

Affected Oven 

No.

Did the coal charged during the bypass event contain less than 1.1% sulfur content?

Explanation:  Bypass venting was a result of unplanned maintenance; therefore, charge weights could not be reduced at least 48 hours 

in advance. Per the PMO plan, coal charge weights are reduced by approximately two tons per charging cycle during bypass venting 

events that are expected to exceed 24 hours.

No

Yes 

Describe: 

If no, provide explanation of why the coal sulfur content was not reduced to a maximum of 1.1%.

If no, provide explanation of why the charge weights were not reduced to a 42.5 wet ton average.

No

Avg S (%):

Did the stack lid bypass event result from planned FGD or HRSG maintenance?

SunCoke Energy Environmental RCFA Report

Avg S (%):

Vent Stack No.

If yes, please list the Maximo RCFA numbers here:

Did multiple events involving stack lid open time occur within a 24 period?

Vent Stacks Open/Close

Explanation:

Vent Stacks Open/Close

No

Estimated Avg Coal Sulfur Content Charged Per Day (applies to all ovens charged each day):

Vent Stack No.

Estimated Quantity of Emissions (tons)

Estimated Avg Charge Tons per Oven Charged (avg over duration of event):

Estimated Avg Coal Charge Weight/ 

Oven:

Estimated Avg Coal Charge Weight/ 

Oven:
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41 101

42 102

43 103

44 104

45 105

46 106

47 107

48 108

49 109

50 110

51 111

52 112

53 113

54 114

55 115

56 116

57 117

58 118

59 119

60 120

44.74

44.97

42.93

46.68

42.19

43.91

46.98

42.75

44.62

45.22

44.93

43.19

45.14

47.21

43.44

44.62

44.71

46.06

43.52

44.56



Bypass Venting Emissions Calculations for Gateway Energy and Coke Company

Emission Factors (for one bypass vent stack)*:

Lead 0.089 lb/hr September 2018 Test, GECC, Bypass Vent Stack #5

PM (Filt + Cond) 21.2 lb/hr September 2018 Test, GECC, Bypass Vent Stack #5

SO2 192.8 lb/hr Calculated from 2nd half CEMS data

Corresponding RCFA Report:

Start Date/Time of Bypass Venting: 7/29/18 03:48

End Date/Time of Bypass Venting: 7/30/18 21:54

Bypass Vent Stack Lid Open and Close Date/Time:

#1 #2 #3 #4 #5 #6

Open Date/Time: 7/29/18 03:48 7/29/18 03:48

Close Date/Time: 7/29/18 03:52 7/30/18 21:54

Total Stack Lid Open Time per Bypass Vent Stack:

#1 #2 #3 #4 #5 #6

Hours: 0.0 0.0 0.0 0.0 0.1 42.1

Minutes: 0 0 0 0 4 2526

Total Bypass Venting Time:

Hours: 42.2 Minutes: 2530

Calculation of Bypass Venting Emissions:

     Emissions = Emission Factor (lb/hr) x Total Hours of Bypass Venting x 1 ton/2000 lbs

#1 #2 #3 #4 #5 #6

Lead (lbs) 0.0 0.0 0.0 0.0 0.0 3.7

PM (lbs) 0.0 0.0 0.0 0.0 1.4 892.5

SO2 (lbs) 0.0 0.0 0.0 0.0 12.9 8116.9

Total Emissions from Bypass Venting Event

     Total Emissions = Sum of Emissions from Each Affected Bypass Vent Stack

Total tons of Pollutant Emitted During Bypass Venting

Lead (tons) 0.0

PM (tons) 0.4

SO2 (tons) 4.1

*

8441

Please note, most recent stack test data and CEMS data was used to calculate estimated emissions.  
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Section 2 - Investigation Information and Summary 
Cause and Effect Analysis (include steps taken to minimize emissions, if applicable):
On July 29, 2018 Gateway Energy and Coke Company (GECC) experienced a tube leak condition on Heat Recovery Steam 
Generator (HRSG) #6. The emergency vent stack (EVS) #6 was opened at 3:48 AM. HRSG #6 was removed from service 
to facilitate repairs.  Due to the overpressure of steam that occurred when the cooler boiler water flashed to steam on 
contact with the hot flue gases, the HRSG #5 bypass vent stack also opened at the time the tube leak occurred to due to a 
high pressure at the #5 stack.  The Control Room Operator immediately closed the HRSG #5 EVS at 3:52 am. 
 
The location of the leaks was found to be in the Evaporator #1 section – row 1 tube 3, row 2 tube 3, row 3 tube 3 and row 
4 tube 3.  The repair included the removal and plugging of the failed evaporator tubes. Six additional tubes in rows 4, 5 
and 6 were also cut out and plugged due to meeting cutout criteria. A successful water pressure test was achieved on July 
30, 2018. HRSG #6 was returned to service with EVS #6 closing at 09:54 PM on July 30, 2018. The total venting time 
associated with this event was 42.1 hours.  
 
Corrective actions identified were the removal and plugging of the tubes, and the future implementation of the redundant 
HRSG / Gas Sharing project at GECC (per action item #585231 of RCFA 2679). The removal and plugging of the affected 
tubes allows for the immediate return to service of HRSG #6. Given the potential for other tube leaks to occur, the longer-
term corrective action is to install and operate GECC’s redundant HRSG. The redundant HRSG will allow for more extensive 
maintenance to help prevent future tube leaks and will allow for gas to be shifted in order to reduce venting while a tube 
leak is occurring or associated maintenance in ongoing. While the redundant HRSG / Gas Sharing project is being 
implemented, GECC will apply other processes and procedures to minimize the frequency of tube leaks and / or venting 
time that occurs while tube leaks are being repaired.     The processes and procedures include but are not limited to the 
following: 
· A tube inspection program that identifies areas of the HRSG that are prone to corrosion and may require more thorough 
tube inspections; 
· An ultrasonic thickness (UT) testing method to identify thinning tubes and a “map” of the UT readings for each HRSG in 
order to target specific areas of the HRSG for additional evaluation or tube replacement; 
· An inventory of spare, upgraded, more corrosion resistant materials for certain HRSG sections; 
· An orbital welding process that provides a more even, consistent weld quality; and 
· The use of soda ash solution as a prewash to make cleaning more effective and to protect tubes from low pH conditions. 
It should be noted that GECC was following the above processes and procedures prior to the venting incident, so the 
processes and procedures should not be considered as RCFA corrective actions. 



 
SunCoke Energy Environmental RCFA Report 

Section 3 - Causes
Cause Description of Root Cause Analysis of Root Cause (how did this 

contribute?)
Type of 
Cause

Cause 
Class

Repeat?

1782 Localized corrosion Evap #1 Row 1 Tube 
3

 
The mechanical stresses exceeded the 
strength of the tube section where the 
failure occurred due to material 
wastage / thinning
  

Root Cause Physical 
Cause

NO

1783 Localized corrosion Evap #1 Row 2 Tube 
3

The mechanical stresses exceeded the 
strength of the tube section where the 
failure occurred due to material 
wastage / thinning 

Root Cause Physical 
Cause

NO

1784 Localized corrosion Evap #1 Row 3 Tube 
3

The mechanical stresses exceeded the 
strength of the tube section where the 
failure occurred due to material 
wastage / thinning 

Root Cause Physical 
Cause

NO

1785 Localized corrosion Evap #1 Row 4 Tube 
3

The mechanical stresses exceeded the 
strength of the tube section where the 
failure occurred due to material 
wastage / thinning 

Root Cause Physical 
Cause

NO

Section 4 - Measures Reasonably Available to Prevent or Reduce Likelihood of Recurrence (Corrective Actions)

CA# Description of Corrective Action Analysis of Corrective Action 
1114636 Remove and plug HRSG #6 Evap #1 R1T3, R2T3, R3T3 

and R4T3
Enable HRSG #6 to be returned to service and EVS #6 
to be closed

Additional Corrective Action Information:

CA# Responsible 
Person

Probable 
Effectiveness
	

Estimated 
Start Date of 

CA

Estimated 
Completion 

Date

Estimated Cost of 
Implementation

3rd Party Needed 
for 

Implementation?  
1114636 RSKREMER 2) Reduce 

Likelihood
07/29/2018 07/30/2018 44,000.00 YES

Action Effectiveness Definition

Value Description
1) Prevent Reoccurrence Action will Prevent Reoccurrence
2) Reduce Likelihood Action will Reduce Likelihood of Reoccurrence
3) Lessen Impact Action will Lessen Impact of Reoccurrence
4) Improvement / Unlikely to Prevent An Improvement but not Likely to Prevent Reoccurrence
5) Impact Cannot be Determined Action Impact Cannot be Determined at this Time
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RCFA Name: 20180803_GCO_106_ID FAN 
TRIP

Report Date: 08/06/2018

Report #: 8444 Site: GC
RCFA Facilitator: SAKOHRS Location: 052
RCFA Type: Environmental Location name: FLUE GAS 

DESULPHURIZATION
Date of Occurrence: Aug 3, 2018, 3:00 PM Investigation Completed: 08/21/2018

Section1 - General Information
Executive Summary:

On Friday, August 3, 2018 at approximately 1:51 PM Gateway Energy and Coke Company (GECC) 
experienced a malfunction on the Induced Draft (ID) fans A and B that caused a loss of draft to the 
coke ovens,resulting in  Emergency Vent Stacks (EVS) 1 through 6 opening at 1:51 pm.. The total 
venting time associated with the EVS openings on August 3, 2018 was 3.8 hours. 
 
The shutdown of both operating ID Fans was caused by a loss of communications to the Remote 
Input/Output (RIO) cabinets that connect the field devices to the Programmable Logic Controllers 
(PLC). 

The communications loss between the PLC and the RIO was caused by Maintenance personnel 
inadvertently disconnecting the RIO communications while troubleshooting an unrelated atomizer 
issue.  Once the cause of the communication loss was identified, the ID fans were immediately 
restarted and the stack lids closed. 



Environmental Information

Were charge weights to affected ovens reduced to a 42.5 wet tons/oven average 48 hours prior to venting?

#1 #2 #3 #4

Stack Lid Open Date/Time 8/3/18 14:07 8/3/18 14:07 8/3/18 14:08 8/3/18 14:07

Stack Lid Close Date/Time 8/3/18 14:47 8/3/18 14:47 8/3/18 14:44 8/3/18 14:50

Total Bypass Venting Time (mins) 40 40 36 43

Total Bypass Venting Time (hrs) 0.67 0.67 0.60 0.7

#5 #6

Stack Lid Open Date/Time 8/3/18 14:08 8/3/18 14:08

Stack Lid Close Date/Time 8/3/18 14:45 8/3/18 14:43

Total Bypass Venting Time (mins) 37 35

Total Bypass Venting Time (hrs) 0.62 0.58

Pollutant: Lead 0.0 PM 0.0 SO2 0.4

Date Date

8/3/2018 0.95

Affected Oven 

No.

Affected Oven 

No.

1 61

2 62

3 63

4 64

5 65

6 66

7 67

Did the coal charged during the bypass event contain less than 1.1% sulfur content?

Explanation:  Bypass venting was a result of unplanned maintenance; therefore, charge weights could not be reduced at least 48 hours 

in advance. Per the PMO plan, coal charge weights are reduced by approximately two tons per charging cycle during bypass venting 

events that are expected to exceed 24 hours.

No

Yes 

Describe: 

If no, provide explanation of why the coal sulfur content was not reduced to a maximum of 1.1%.

If no, provide explanation of why the charge weights were not reduced to a 42.5 wet ton average.

No

Avg S (%):

Did the stack lid bypass event result from planned FGD or HRSG maintenance?

SunCoke Energy Environmental RCFA Report

Avg S (%):

Vent Stack No.

If yes, please list the Maximo RCFA numbers here:

Did multiple events involving stack lid open time occur within a 24 period?

Vent Stacks Open/Close

Explanation:

Vent Stacks Open/Close

No

Estimated Avg Coal Sulfur Content Charged Per Day (applies to all ovens charged each day):

Vent Stack No.

Estimated Quantity of Emissions (tons)

Estimated Avg Charge Tons per Oven Charged (avg over duration of event):

Estimated Avg Coal Charge Weight/ 

Oven:

45.16

46.22

44.57

46.65

46.68

47.77

47.63

Estimated Avg Coal Charge Weight/ 

Oven:

45.04

45.29

46.29

46.63

46.69

47.81

48.19
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8 68

9 69

10 70

11 71

12 72

13 73

14 74

15 75

16 76

17 77

18 78

19 79

20 80

21 81

22 82

23 83

24 84

25 85

26 86

27 87

28 88

29 89

30 90

31 91

32 92

33 93

34 94

35 95

36 96

37 97

38 98

39 99

40 100

41 101

42 102

43 103

44 104

45 105

46 106

47 107

48 108

49 109

50 110

51 111

52 112

53 113

54 114

55 115

56 116

57 117

58 118

59 119

60 120

47.75

47.82

47.62

47.16

46.65

46.80

46.08

46.14

45.66

45.68

45.10

47.55

47.68

47.97

47.73

47.87

46.64

46.89

45.62

46.12

45.74

45.22

45.82

46.91

47.28

47.67

47.54

47.93

47.67

44.96

46.33

45.22

45.67

45.13

47.66

47.70

47.57

47.74

46.79

47.84

47.77

47.45

47.60

47.77

44.60

45.22

46.28

46.70

45.66

46.82

45.61

45.20

47.82

47.73

47.14

46.65

46.19 45.59

44.97

46.10

45.44

45.56

45.28

47.78

47.64

47.78

45.28

47.68

47.73

47.77

47.78

45.51

45.64

46.51

46.30

47.20

47.83

47.76

47.78

48.09

47.70

47.61

47.65

47.63

47.17

46.57

45.68

47.78

47.97

47.68

44.72

46.05

47.70

45.27

46.46

46.36

46.22

46.53

46.15

47.73

45.32

46.18

45.65

45.73

45.09

46.21



Bypass Venting Emissions Calculations for Gateway Energy and Coke Company

Emission Factors (for one bypass vent stack)*:

Lead 0.089 lb/hr September 2018 Test, GECC, Bypass Vent Stack #5

PM (Filt + Cond) 21.2 lb/hr September 2018 Test, GECC, Bypass Vent Stack #5

SO2 192.8 lb/hr Calculated from 2nd half CEMS data

Corresponding RCFA Report:

Start Date/Time of Bypass Venting: 8/3/18 14:08

End Date/Time of Bypass Venting: 8/3/18 14:43

Bypass Vent Stack Lid Open and Close Date/Time:

#1 #2 #3 #4 #5 #6

Open Date/Time: 8/3/18 14:07 8/3/18 14:07 8/3/18 14:08 8/3/18 14:07 8/3/18 14:08 8/3/18 14:08

Close Date/Time: 8/3/18 14:47 8/3/18 14:47 8/3/18 14:44 8/3/18 14:50 8/3/18 14:45 8/3/18 14:43

Total Stack Lid Open Time per Bypass Vent Stack:

#1 #2 #3 #4 #5 #6

Hours: 0.7 0.7 0.6 0.7 0.6 0.6

Minutes: 40 40 36 43 37 35

Total Bypass Venting Time:

Hours: 3.9 Minutes: 231

Calculation of Bypass Venting Emissions:

     Emissions = Emission Factor (lb/hr) x Total Hours of Bypass Venting x 1 ton/2000 lbs

#1 #2 #3 #4 #5 #6

Lead (lbs) 0.1 0.1 0.1 0.1 0.1 0.1

PM (lbs) 14.1 14.1 12.7 15.2 13.1 12.4

SO2 (lbs) 128.5 128.5 115.7 138.2 118.9 112.5

Total Emissions from Bypass Venting Event

     Total Emissions = Sum of Emissions from Each Affected Bypass Vent Stack

Total tons of Pollutant Emitted During Bypass Venting

Lead (tons) 0.0

PM (tons) 0.0

SO2 (tons) 0.4

*

8444

Please note, most recent stack test data and CEMS data was used to calculate estimated emissions.  



 
SunCoke Energy Environmental RCFA Report 

Section 2 - Investigation Information and Summary 
Cause and Effect Analysis (include steps taken to minimize emissions, if applicable):

 On Friday, August 3, 2018 at approximately 1:51 PM Gateway Energy and Coke Company (GECC) 
experienced a malfunction on the Induced Draft (ID) fans A and B that caused a loss of draft to the 
coke ovens,resulting in  Emergency Vent Stacks (EVS) 1 through 6 opening at 1:51 pm.. The total 
venting time associated with the EVS openings on August 3, 2018 was 3.8 hours. 
  
 The shutdown of both operating ID Fans was caused by a loss of communications to the Remote 
Input/Output (RIO) cabinets that connect the field devices to the Programmable Logic Controllers 
(PLC). The loss of communication from the RIO on the status of control interlocks caused the PLC 
managing the control system to interpret this as an equipment failure and to stop issuing a Run 
command to the ID Fan Variable Frequency Drives (VFD) resulting in the shutdown of A and B ID 
Fan motors.
  

 The communications loss between the PLC and the RIO was due to Maintenance personnel 
inadvertently disconnecting the RIO communications while  troubleshooting an unrelated atomizer 
issue.  The Atomizer communications is a serial communications routed through the Modbus port 
located on the front of the PLC and connects to a Modbus fiber converter (due to distance 
requirements) to connect to the Atomizer controller (see attached photos). 

 Once the cause of the communication loss was identified, the ID fans were immediately restarted and 
the stack lids closed. 

  

 The corrective action for this event is to provide additional training to maintenance personnel on 
identification of network types to reduce the likelihood of this error in the future.
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Section 3 - Causes
Cause Description of Root Cause Analysis of Root Cause (how did this 

contribute?)
Type of 
Cause

Cause 
Class

Repeat?

1880 Loss of communications to the Remote 
Input/Output

The loss of communication from 
the RIO on the status of control 
interlocks caused the PLC 
managing the control system to 
interpret this as an equipment 
failure and to stop issuing a Run 
command to the ID Fan Variable 
Frequency Drives (VFD) resulting 
in the shutdown of A and B ID 
Fan motors.

Root Cause Physical 
Cause

NO

1881 Loss of communication between PLC and 
RIO

Maintenance personnel 
inadvertently disconnecting the 
RIO communications while   
troubleshooting an unrelated 
atomizer issue.

Root Cause Physical 
Cause

NO

Section 4 - Measures Reasonably Available to Prevent or Reduce Likelihood of Recurrence (Corrective Actions)

CA# Description of Corrective Action Analysis of Corrective Action 
1115406 Training of personnel to identify network types Have personnel correctly identify communications 

networks and equipment.

Additional Corrective Action Information:

CA# Responsible 
Person

Probable 
Effectiveness
	

Estimated 
Start Date of 

CA

Estimated 
Completion 

Date

Estimated Cost of 
Implementation

3rd Party Needed 
for 

Implementation?  
1115406 MAMCCLUNG 4)                             2/28/19

Improvement / 
Unlikely to 
Prevent

             2/28/2019 0.00 NO

Action Effectiveness Definition

Value Description
1) Prevent Reoccurrence Action will Prevent Reoccurrence
2) Reduce Likelihood Action will Reduce Likelihood of Reoccurrence
3) Lessen Impact Action will Lessen Impact of Reoccurrence
4) Improvement / Unlikely to Prevent An Improvement but not Likely to Prevent Reoccurrence
5) Impact Cannot be Determined Action Impact Cannot be Determined at this Time
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RCFA Name: 20180808_GCO_107_STACK 
05 LID REPLACEMENT

Report Date: 08/15/2018

Report #: 8461 Site: GC
RCFA Facilitator: RSKREMER Location: VS-0091
RCFA Type: Environmental Location name: STACK, VENT, 5, C 

BATTERY
Date of Occurrence: Aug 8, 2018, 11:17 AM Investigation Completed: 08/17/2018

Section1 - General Information
Executive Summary:
 On August 8, 2018 Gateway Energy and Coke Company (GECC) held a planned maintenance event to
replace the stack lids on the #5 Emergency Vent Stack (EVS). The stack lid change-out was a planned maintenance event 
that was done as a regular preventive maintenance activity.
 
The stack 5 lids were replaced one at a time. The new lids were installed immediately after removing the existing lids. The 
lids were replaced and the stack open from 11:17 to 11:33, and from 13:04 to 13:27. The operator opened the lids from 
16:39 to 16:50 to ensure they were functional. A total of 0.8 hours of venting occurred as a result of this planned 
maintenance.



Environmental Information

Were charge weights to affected ovens reduced to a 42.5 wet tons/oven average 48 hours prior to venting?

#1 #2 #3 #4

Stack Lid Open Date/Time

Stack Lid Close Date/Time

Total Bypass Venting Time (mins) 0 0 0 0

Total Bypass Venting Time (hrs) 0.00 0.00 0.00 0.0

#5 #6

Stack Lid Open Date/Time 8/8/2018 11:17

Stack Lid Close Date/Time 8/8/2018 16:50

Number of Openings 3

Total Bypass Venting Time (mins) 50 0

Total Bypass Venting Time (hrs) 0.83 0.00

Pollutant: Lead 0.0 PM 0.0 SO2 0.0

Date Date

8/8/2018 0.91

Affected Oven 

No.

Affected Oven 

No.

1 61

2 62

3 63

4 64

5 65

6 66

7 67

Did the coal charged during the bypass event contain less than 1.1% sulfur content?

Explanation:  No bypass venting was expected to occur during the maintenance event. Although the stack lids were opened to conduct 

maintenance on the lids themselves, the HRSG remained online during the maintenance and flue gases were routed through the 

HRSG.

No

Yes 

Describe: 

If no, provide explanation of why the coal sulfur content was not reduced to a maximum of 1.1%.

If no, provide explanation of why the charge weights were not reduced to a 42.5 wet ton average.

No

Avg S (%):

Did the stack lid bypass event result from planned FGD or HRSG maintenance?

SunCoke Energy Environmental RCFA Report

Avg S (%):

Vent Stack No.

If yes, please list the Maximo RCFA numbers here:

Did multiple events involving stack lid open time occur within a 24 period?

Vent Stacks Open/Close

Explanation:

Vent Stacks Open/Close

No

Estimated Avg Coal Sulfur Content Charged Per Day (applies to all ovens charged each day):

Vent Stack No.

Estimated Quantity of Emissions (tons)

Estimated Avg Charge Tons per Oven Charged (avg over duration of event):

Estimated Avg Coal Charge Weight/ 

Oven:

Estimated Avg Coal Charge Weight/ 

Oven:
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47.94

47.87

47.28

47.03

46.96

47.04

45.20

46.12

45.84

45.77

45.08

46.68

46.49

47.54

47.31

47.77

47.91

48.08

47.37

47.67



Bypass Venting Emissions Calculations for Gateway Energy and Coke Company

Emission Factors (for one bypass vent stack)*:

Lead 0.089 lb/hr September 2018 Test, GECC, Bypass Vent Stack #5

PM (Filt + Cond) 21.2 lb/hr September 2018 Test, GECC, Bypass Vent Stack #5

SO2 192.8 lb/hr Calculated from 2nd half CEMS data

Corresponding RCFA Report:

Start Date/Time of Bypass Venting: 8/8/2018 11:17

End Date/Time of Bypass Venting: 8/8/2018 16:50

Bypass Vent Stack Lid Open and Close Date/Time:

#1 #2 #3 #4 #5 #6

Open Date/Time: 8/8/18 11:17

Close Date/Time: 8/8/18 11:33

Total Stack Lid Open Time per Bypass Vent Stack:

#1 #2 #3 #4 #5 #6

Hours: 0.0 0.0 0.0 0.0 0.3 0.0

Minutes: 0 0 0 0 16 0

Total Bypass Venting Time:

Hours: 0.3 Minutes: 16.0

Calculation of Bypass Venting Emissions:

     Emissions = Emission Factor (lb/hr) x Total Hours of Bypass Venting x 1 ton/2000 lbs

#1 #2 #3 #4 #5 #6

Lead (lbs) 0.0 0.0 0.0 0.0 0.0 0.0

PM (lbs) 0.0 0.0 0.0 0.0 5.7 0.0

SO2 (lbs) 0.0 0.0 0.0 0.0 51.4 0.0

Total Emissions from Bypass Venting Event

     Total Emissions = Sum of Emissions from Each Affected Bypass Vent Stack

Total tons of Pollutant Emitted During Bypass Venting

Lead (tons) 0.0

PM (tons) 0.0

SO2 (tons) 0.0

*

8461

Please note, most recent stack test data and CEMS data was used to calculate estimated emissions. 



Bypass Venting Emissions Calculations for Gateway Energy and Coke Company

Emission Factors (for one bypass vent stack)*:

Lead 0.089 lb/hr September 2018 Test, GECC, Bypass Vent Stack #5

PM (Filt + Cond) 21.2 lb/hr September 2018 Test, GECC, Bypass Vent Stack #5

SO2 192.8 lb/hr Calculated from 2nd half CEMS data

Corresponding RCFA Report:

Start Date/Time of Bypass Venting: 8/8/2018 11:17

End Date/Time of Bypass Venting: 8/8/2018 16:50

Bypass Vent Stack Lid Open and Close Date/Time:

#1 #2 #3 #4 #5 #6

Open Date/Time: 8/8/18 13:04

Close Date/Time: 8/8/18 13:27

Total Stack Lid Open Time per Bypass Vent Stack:

#1 #2 #3 #4 #5 #6

Hours: 0.0 0.0 0.0 0.0 0.4 0.0

Minutes: 0 0 0 0 23 0

Total Bypass Venting Time:

Hours: 0.4 Minutes: 23.0

Calculation of Bypass Venting Emissions:

     Emissions = Emission Factor (lb/hr) x Total Hours of Bypass Venting x 1 ton/2000 lbs

#1 #2 #3 #4 #5 #6

Lead (lbs) 0.0 0.0 0.0 0.0 0.0 0.0

PM (lbs) 0.0 0.0 0.0 0.0 8.1 0.0

SO2 (lbs) 0.0 0.0 0.0 0.0 73.9 0.0

Total Emissions from Bypass Venting Event

     Total Emissions = Sum of Emissions from Each Affected Bypass Vent Stack

Total tons of Pollutant Emitted During Bypass Venting

Lead (tons) 0.0

PM (tons) 0.0

SO2 (tons) 0.0

*

8461

Please note, most recent stack test data and CEMS data was used to calculate estimated emissions.  



Bypass Venting Emissions Calculations for Gateway Energy and Coke Company

Emission Factors (for one bypass vent stack)*:

Lead 0.089 lb/hr September 2018 Test, GECC, Bypass Vent Stack #5

PM (Filt + Cond) 21.2 lb/hr September 2018 Test, GECC, Bypass Vent Stack #5

SO2 192.8 lb/hr Calculated from 2nd half CEMS data

Corresponding RCFA Report:

Start Date/Time of Bypass Venting: 8/8/2018 11:17

End Date/Time of Bypass Venting: 8/8/2018 16:50

Bypass Vent Stack Lid Open and Close Date/Time:

#1 #2 #3 #4 #5 #6

Open Date/Time: 8/8/18 16:39

Close Date/Time: 8/8/18 16:50

Total Stack Lid Open Time per Bypass Vent Stack:

#1 #2 #3 #4 #5 #6

Hours: 0.0 0.0 0.0 0.0 0.2 0.0

Minutes: 0 0 0 0 11 0

Total Bypass Venting Time:

Hours: 0.2 Minutes: 11.0

Calculation of Bypass Venting Emissions:

     Emissions = Emission Factor (lb/hr) x Total Hours of Bypass Venting x 1 ton/2000 lbs

#1 #2 #3 #4 #5 #6

Lead (lbs) 0.0 0.0 0.0 0.0 0.0 0.0

PM (lbs) 0.0 0.0 0.0 0.0 3.9 0.0

SO2 (lbs) 0.0 0.0 0.0 0.0 35.3 0.0

Total Emissions from Bypass Venting Event

     Total Emissions = Sum of Emissions from Each Affected Bypass Vent Stack

Total tons of Pollutant Emitted During Bypass Venting

Lead (tons) 0.0

PM (tons) 0.0

SO2 (tons) 0.0

*

8461

Please note, most recent stack test data and CEMS data was used to calculate estimated emissions.  



 
SunCoke Energy Environmental RCFA Report 

Section 2 - Investigation Information and Summary 
Cause and Effect Analysis (include steps taken to minimize emissions, if applicable):
 On August 8, 2018 Gateway Energy and Coke Company (GECC) held a planned maintenance event to
replace the stack lids on the #5 Emergency Vent Stack (EVS). The stack lid change-out was a planned maintenance event 
that was done as a regular preventive maintenance activity.
 
The stack 5 lids were replaced one at a time. The new lids were installed immediately after removing the existing lids. The 
lids were replaced and the stack open from 11:17 to 11:33, and from 13:04 to 13:27. The operator opened the lids from 
16:39 to 16:50 to ensure they were functional. A total of 0.8 hours of venting occurred as a result of this planned 
maintenance.
 
Because this was a planned maintenance event that was executed according to the planned schedule, no corrective actions 
are necessary for this bypass venting event. 



 
SunCoke Energy Environmental RCFA Report 

Section 3 - Causes
Cause Description of Root Cause Analysis of Root Cause (how did this 

contribute?)
Type of 
Cause

Cause 
Class

Repeat?

1786 Planned Maintenance - Stack 5 Lids 
Changeout

The change out of the lids, a planned 
maintenance event, resulted in removal 
of the stack lids, leading to a total of 0.8 
hrs of stack lid open time.

Root Cause Physical 
Cause

NO

Section 4 - Measures Reasonably Available to Prevent or Reduce Likelihood of Recurrence (Corrective Actions)

CA# Description of Corrective Action Analysis of Corrective Action 

Additional Corrective Action Information:

CA# Responsible 
Person

Probable 
Effectiveness
	

Estimated 
Start Date of 

CA

Estimated 
Completion 

Date

Estimated Cost of 
Implementation

3rd Party Needed 
for 

Implementation?  

Action Effectiveness Definition

Value Description
1) Prevent Reoccurrence Action will Prevent Reoccurrence
2) Reduce Likelihood Action will Reduce Likelihood of Reoccurrence
3) Lessen Impact Action will Lessen Impact of Reoccurrence
4) Improvement / Unlikely to Prevent An Improvement but not Likely to Prevent Reoccurrence
5) Impact Cannot be Determined Action Impact Cannot be Determined at this Time



 

 

 
SunCoke Energy Environmental RCFA Report   

 
RCFA Name: 20180809_GCO_108_HRSG 02 

TUBE LEAK 

 
Report Date: 08/15/2018 

 

 
Report #: 8466 

 
Site: GC 

 
 

RCFA Facilitator: RSKREMER 
 

Location: H-6102 
 

 
RCFA Type: Environmental 

 
Location name: HRSG 02, NOOTER, 

BATTERY A 

 

 
Date of Occurrence: Aug 9, 2018, 4:51 AM 

 
Investigation Completed: 08/27/2018 

 

Section1 - General Information 

     

 
Executive Summary: 

 

 
On August 9, 2018 Gateway Energy and Coke Company (GECC) experienced a tube leak condition on Heat Recovery Steam 
Generator (HRSG) #2. The emergency vent stack (EVS) #2 was opened at 04:51 AM.  HRSG #2 was removed from service 
to facilitate repairs. The location of the leaks were found to be in the Evaporator #1 section – row 3 tube 13 and row 2 tube 
14. The repair included the removal and plugging the failed evaporator tubes – row 3 tube 13 and row 3 tube 14. A 
successful water pressure test was achieved on August 11, 2018. HRSG #2 was returned to service with EVS #2 closing at 
07:29 AM on August 11, 2018. The total venting time associated with this event was 50.6 hours.   
  
An inspection of the tube leak location in the Evaporator #1 section indicated that the failure was the result material 
wastage due to erosion / corrosion.  Tubes in proximity to the leaking tube were inspected prior to determining the final 
scope of repair.       
 
Corrective actions identified were the replacement of the tube sections, and the future implementation of the redundant 
HRSG / Gas Sharing project at GECC (per action item #585231 of RCFA 2679). 

 
 

 



Environmental Information

Were charge weights to affected ovens reduced to a 42.5 wet tons/oven average 48 hours prior to venting?

8474

#1 #2 #3 #4

Stack Lid Open Date/Time 8/9/2018 4:51

Stack Lid Close Date/Time 8/11/2018 7:29

Total Bypass Venting Time (mins) 0 3038 0 0

Total Bypass Venting Time (hrs) 0.00 50.63 0.00 0.0

#5 #6

Stack Lid Open Date/Time

Stack Lid Close Date/Time

Total Bypass Venting Time (mins) 0 0

Total Bypass Venting Time (hrs) 0.00 0.00

Pollutant: Lead 0.0 PM 0.5 SO2 4.9

Date Date

8/9/2018 0.97

8/10/2018 1.00

8/11/2018 0.93

Affected Oven 

No.

Affected Oven 

No.

Estimated Avg Coal Charge Weight/ 

Oven:

Estimated Avg Coal Charge Weight/ 

Oven:

Avg S (%):

Did the stack lid bypass event result from planned FGD or HRSG maintenance?

SunCoke Energy Environmental RCFA Report

Avg S (%):

Vent Stack No.

If yes, please list the Maximo RCFA numbers here:

Did multiple events involving stack lid open time occur within a 24 period?

Vent Stacks Open/Close

Explanation:

Vent Stacks Open/Close

Yes 

Estimated Avg Coal Sulfur Content Charged Per Day (applies to all ovens charged each day):

Vent Stack No.

Estimated Quantity of Emissions (tons)

Estimated Avg Charge Tons per Oven Charged (avg over duration of event):

Did the coal charged during the bypass event contain less than 1.1% sulfur content?

Explanation:  Bypass venting was a result of unplanned maintenance; therefore, charge weights could not be reduced at least 48 hours 

in advance. 

 

No

Yes 

Describe: 

If no, provide explanation of why the coal sulfur content was not reduced to a maximum of 1.1%.

If no, provide explanation of why the charge weights were not reduced to a 42.5 wet ton average.

No
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22 82

23 83

24 84

25 85

26 86
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29 89

30 90

31 91

32 92
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35 95

36 96

37 97
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39 99
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46.80

46.77

46.60

46.68

46.64

43.72

44.08

45.01

45.50

44.71

44.14

45.62

43.99

43.66

44.07

46.16

46.57

46.72

46.69

45.14



Bypass Venting Emissions Calculations for Gateway Energy and Coke Company

Emission Factors (for one bypass vent stack)*:

Lead 0.089 lb/hr September 2018 Test, GECC, Bypass Vent Stack #5

PM (Filt + Cond) 21.2 lb/hr September 2018 Test, GECC, Bypass Vent Stack #5

SO2 192.8 lb/hr Calculated from 2nd half CEMS data

Corresponding RCFA Report:

Start Date/Time of Bypass Venting: 8/9/18 04:51

End Date/Time of Bypass Venting: 8/11/18 07:29

Bypass Vent Stack Lid Open and Close Date/Time:

#1 #2 #3 #4 #5 #6

Open Date/Time: 8/9/2018 4:51

Close Date/Time: 8/11/2018 7:29

Total Stack Lid Open Time per Bypass Vent Stack:

#1 #2 #3 #4 #5 #6

Hours: 0.0 50.6 0.0 0.0 0.0 0.0

Minutes: 0 3038 0 0 0 0

Total Bypass Venting Time:

Hours: 50.6 Minutes: 3038

Calculation of Bypass Venting Emissions:

     Emissions = Emission Factor (lb/hr) x Total Hours of Bypass Venting x 1 ton/2000 lbs

#1 #2 #3 #4 #5 #6

Lead (lbs) 0.0 4.5 0.0 0.0 0.0 0.0

PM (lbs) 0.0 1073.4 0.0 0.0 0.0 0.0

SO2 (lbs) 0.0 9762.1 0.0 0.0 0.0 0.0

Total Emissions from Bypass Venting Event

     Total Emissions = Sum of Emissions from Each Affected Bypass Vent Stack

Total tons of Pollutant Emitted During Bypass Venting

Lead (tons) 0.0

PM (tons) 0.5

SO2 (tons) 4.9

*

8466

Please note, most recent stack test data and CEMS data was used to calculate estimated emissions.  



 

 

 
SunCoke Energy Environmental RCFA Report   

Section 2 - Investigation Information and Summary  

   

 
Cause and Effect Analysis (include steps taken to minimize emissions, if applicable): 

 

 
On August 9, 2018 Gateway Energy and Coke Company (GECC) experienced a tube leak condition on Heat Recovery Steam 
Generator (HRSG) #2. The emergency vent stack (EVS) #2 was opened at 04:51 AM. HRSG #2 was removed from service 
to facilitate repairs.  The location of the leaks were found to be in the Evaporator #1 section – row 3 tube 13 and row 3 tube 
14. The repair included the removal and plugging the failed evaporator tubes – row 3 tube 13 and row 3 tube 14.  A 
successful water pressure test was achieved on August 11, 2018. HRSG #2 was returned to service with EVS #2 closing at 
07:29 AM on August 11, 2018. The total venting time associated with this event was 50.6 hours. 
   
Corrective actions identified were the removal and plugging of the tubes, and the future implementation of the redundant 
HRSG / Gas Sharing project at GECC (per action item #585231 of RCFA 2679). The removal and plugging of the affected 
tubes allows for the immediate return to service of HRSG #s. Given the potential for other tube leaks to occur, the longer-
term corrective action is to install and operate GECC’s redundant HRSG. The redundant HRSG will allow for more extensive 
maintenance to help prevent future tube leaks and will allow for gas to be shifted in order to reduce venting while a tube 
leak is occurring or associated maintenance in ongoing. While the redundant HRSG / Gas Sharing project is being 
implemented, GECC will apply other processes and procedures to minimize the frequency of tube leaks and / or venting 
time that occurs while tube leaks are being repaired. The processes and procedures include but are not limited to the 
following:  
· A tube inspection program that identifies areas of the HRSG that are prone to corrosion and may require more thorough 
tube inspections;  
· An ultrasonic thickness (UT) testing method to identify thinning tubes and a “map” of the UT readings for each HRSG in 
order to target specific areas of the HRSG for additional evaluation or tube replacement;  
· An inventory of spare, upgraded, more corrosion resistant materials for certain HRSG sections;  
· An orbital welding process that provides a more even, consistent weld quality; and  
· The use of soda ash solution as a prewash to make cleaning more effective and to protect tubes from low pH conditions.  
 
It should be noted that GECC was following the above processes and procedures prior to the venting incident, so the 
processes and procedures should not be considered as RCFA corrective actions.  
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Section 3 - Causes 

      

 
Cause Description of Root Cause Analysis of Root Cause (how did this 

contribute?) 
Type of 
Cause 

Cause Class Repeat? 

1787 Localized corrosion Evaporator #1 - T13R2   The mechanical stresses exceeded the 
strength of the tube section where the 
failure occurred due to material wastage / 
thinning  
     

Root Cause Physical 
Cause 

NO 

1788 Localized corrosion Evaporator #1 - T13R3   The mechanical stresses exceeded the 
strength of the tube section where the 
failure occurred due to material wastage / 
thinning  
     

Root Cause Physical 
Cause 

NO 

1789 Localized corrosion Evaporator #1 - T13R4   The mechanical stresses exceeded the 
strength of the tube section where the 
failure occurred due to material wastage / 
thinning  
     

Root Cause Physical 
Cause 

NO 

1790 Localized corrosion Evaporator #1 - T13R5   The mechanical stresses exceeded the 
strength of the tube section where the 
failure occurred due to material wastage / 
thinning  
     

Root Cause Physical 
Cause 

NO 

1791 Localized corrosion Evaporator #2A - 
T14R1   

The mechanical stresses exceeded the 
strength of the tube section where the 
failure occurred due to material wastage / 
thinning  
     

Root Cause Physical 
Cause 

NO 

1792 Localized corrosion Evaporator #2A - 
T14R2   

The mechanical stresses exceeded the 
strength of the tube section where the 
failure occurred due to material wastage / 
thinning  
     

Root Cause Physical 
Cause 

NO 

1793 Localized corrosion Evaporator #2A - 
T14R3   

The mechanical stresses exceeded the 
strength of the tube section where the 
failure occurred due to material wastage / 
thinning  
     

Root Cause Physical 
Cause 

NO 

 

Section 4 - Measures Reasonably Available to Prevent or Reduce Likelihood of Recurrence (Corrective Actions)  
CA# Description of Corrective Action Analysis of Corrective Action  
1116294 Plug Evap #1 Tubes Row 3 Tube 13 and Row 3 Tube 14   Enable HRSG #2 to be returned to service and EVS #2 to 

be closed. 
 

 Additional Corrective Action Information:  
CA# Responsible 

Person 
Probable 
Effectivene
ss  

Estimated 
Start Date of 

CA 

Estimated 
Completion 

Date 

Estimated Cost of 
Implementation 

3rd Party Needed 
for 

Implementation?   
1116294 RSKREMER 2) Reduce 

Likelihood 
08/09/2018 09/11/2018 14,000.00 YES 

  

Action Effectiveness Definition  
Value Description 
1) Prevent Reoccurrence Action will Prevent Reoccurrence 

2) Reduce Likelihood Action will Reduce Likelihood of Reoccurrence 

3) Lessen Impact Action will Lessen Impact of Reoccurrence 
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4) Improvement / Unlikely to Prevent An Improvement but not Likely to Prevent Reoccurrence 

5) Impact Cannot be Determined Action Impact Cannot be Determined at this Time   
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 RCFA Name: 20180810_GCO_109_ID FAN 
TRIP 

 Report Date: 08/15/2018  

 Report #: 8474  Site: GC  

 RCFA Facilitator: RSKREMER  Location: 052  

 RCFA Type: Environmental  Location name: FLUE GAS 
DESULPHURIZATION 

 

 Date of Occurrence: Aug 10, 2018, 4:22 PM  Investigation Completed: 09/05/2018  

            

Section1 - General Information 

     

 Executive Summary:  

 On 8/10/18, at approximately 4:22pm, as strong thunderstorms were passing through the area, the plant experienced a loss of 

a single phase of power being supplied to the plant from Ameren, the local electric utility. This condition resulted in a 

temporary loss of power to the UPS (uninterruptible power supply) that supplies power to the plant control servers and FGD 

PLC’s which also damaged the UPS system. This in turn resulted in a loss of control power to the plant ID fans, which 

tripped off line, resulting in a subsequent opening of all emergency vent stack lids at 4:37 PM.  GECC personnel restored 

power as quickly as possible and closed the vent stack lids.  The total duration of bypass venting of the stack lids associated 

with HRSG #1, 4, 5, and 6 for this event was 5.98 hours.  The corrective action for this event is to repair the damaged UPS.    
 
 

 



Environmental Information

Were charge weights to affected ovens reduced to a 42.5 wet tons/oven average 48 hours prior to venting?

8466 8476

#1 #2 #3 #4

Stack Lid Open Date/Time 8/10/2018 16:37 8/10/2018 16:37

Stack Lid Close Date/Time 8/10/2018 18:00 8/10/2018 17:52

Total Bypass Venting Time (mins) 83 0 0 75

Total Bypass Venting Time (hrs) 1.38 0.00 0.00 1.2

#5 #6

Stack Lid Open Date/Time 8/10/2018 16:37 8/10/2018 16:37

Stack Lid Close Date/Time 8/10/2018 18:05 8/10/2018 18:30

Total Bypass Venting Time (mins) 88 113

Total Bypass Venting Time (hrs) 1.47 1.88

Pollutant: Lead 0.0 PM 0.1 SO2 0.6

Date Date

8/10/2018 1.00

8/11/2018 0.93

8/12/2018 0.94

8/13/2018 0.95

Affected Oven 

No.

Affected Oven 

No.

1 61

2 62

3 63

4 64

5 65

6 66

7 67

Did the coal charged during the bypass event contain less than 1.1% sulfur content?

Explanation:  Bypass venting was a result of unplanned maintenance; therefore, charge weights could not be reduced at least 48 hours 

in advance. Per the PMO plan, coal charge weights are reduced by approximately two tons per charging cycle during bypass venting 

events that are expected to exceed 24 hours.

No

Yes 

Describe: 

If no, provide explanation of why the coal sulfur content was not reduced to a maximum of 1.1%.

If no, provide explanation of why the charge weights were not reduced to a 42.5 wet ton average.

No

Avg S (%):

Did the stack lid bypass event result from planned FGD or HRSG maintenance?

SunCoke Energy Environmental RCFA Report

Avg S (%):

Vent Stack No.

If yes, please list the Maximo RCFA numbers here:

Did multiple events involving stack lid open time occur within a 24 period?

Vent Stacks Open/Close

Explanation:

Vent Stacks Open/Close

Yes 

Estimated Avg Coal Sulfur Content Charged Per Day (applies to all ovens charged each day):

Vent Stack No.

Estimated Quantity of Emissions (tons)

Estimated Avg Charge Tons per Oven Charged (avg over duration of event):

Estimated Avg Coal Charge Weight/ 

Oven:

45.62

46.30

45.29

46.30

46.37

46.30

46.26

Estimated Avg Coal Charge Weight/ 

Oven:

45.66

46.30

46.07

46.30

46.35

46.30

46.75
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8 68

9 69

10 70

11 71

12 72

13 73

14 74

15 75

16 76

17 77

18 78

19 79

20 80

21 81

22 82

23 83

24 84

25 85

26 86

27 87

28 88

29 89

30 90

31 91

32 92

33 93

34 94

35 95

36 96

37 97

38 98

39 99

40 100

41 101

42 102

43 103

44 104

45 105

46 106

47 107

48 108

49 109

50 110

51 111

52 112

53 113

54 114

55 115

56 116

57 117

58 118

59 119

60 120

46.30

46.75

46.30

46.08

46.30

46.24

46.30

45.06

46.30

46.30

45.65

46.30

46.81

46.30

46.49

46.30

46.11 45.79

46.30

45.48

46.50

45.76

46.30

46.30

46.79

46.30

45.30

46.30

46.75

46.30

46.29

45.79

46.30

45.27

46.30

46.49

46.30

46.33

46.30

46.71

46.30

46.32

46.30

46.81

46.30

45.79

46.30

46.30

46.85

46.81

45.09

46.30

46.30

46.05

46.30

46.06

46.30

46.30

45.97

46.30

46.28

46.30

45.84

46.30

46.28

46.30



Bypass Venting Emissions Calculations for Gateway Energy and Coke Company

Emission Factors (for one bypass vent stack)*:

Lead 0.089 lb/hr September 2018 Test, GECC, Bypass Vent Stack #5

PM (Filt + Cond) 21.2 lb/hr September 2018 Test, GECC, Bypass Vent Stack #5

SO2 192.8 lb/hr Calculated from 2nd half CEMS data

Corresponding RCFA Report:

Start Date/Time of Bypass Venting: 8/10/18 16:37

End Date/Time of Bypass Venting: 8/10/18 18:30

Bypass Vent Stack Lid Open and Close Date/Time:

#1 #2 #3 #4 #5 #6

Open Date/Time: 8/10/18 16:37 8/10/18 16:37 8/10/18 16:37 8/10/18 16:37

Close Date/Time: 8/10/18 18:00 8/10/18 17:52 8/10/18 18:05 8/10/18 18:30

Total Stack Lid Open Time per Bypass Vent Stack:

#1 #2 #3 #4 #5 #6

Hours: 1.4 0.0 0.0 1.2 1.5 1.9

Minutes: 83 0 0 75 88 113

Total Bypass Venting Time:

Hours: 6.0 Minutes: 359

Calculation of Bypass Venting Emissions:

     Emissions = Emission Factor (lb/hr) x Total Hours of Bypass Venting x 1 ton/2000 lbs

#1 #2 #3 #4 #5 #6

Lead (lbs) 0.1 0.0 0.0 0.1 0.1 0.2

PM (lbs) 29.3 0.0 0.0 26.5 31.1 39.9

SO2 (lbs) 266.7 0.0 0.0 241.0 282.8 363.1

Total Emissions from Bypass Venting Event

     Total Emissions = Sum of Emissions from Each Affected Bypass Vent Stack

Total tons of Pollutant Emitted During Bypass Venting

Lead (tons) 0.0

PM (tons) 0.1

SO2 (tons) 0.6

*

8474

Please note, most recent stack test data and CEMS data was used to calculate estimated emissions.  



 

 
 
 

 

 

 

SunCoke Energy Environmental RCFA Report   

Section 2 - Investigation Information and Summary  

   

 Cause and Effect Analysis (include steps taken to minimize emissions, if applicable):  

 On 8/10/18, at approximately 4:22pm, as strong thunderstorms were passing through the area, the plant experienced a loss of 

a single phase of power being supplied to the plant from Ameren, the local electric utility. This condition resulted in a 

temporary loss of power to the UPS (uninterruptible power supply) that supplies power to the plant control servers and FGD 

PLC’s.   This resulted in a loss of control power to the plant ID fans, which tripped off line, resulting in a subsequent opening 

of all emergency vent stack lids at 4:37 PM. 

This power excursion damaged the internal control circuitry for the UPS, which prevented it from temporarily supplying 

power to the plant servers. Plant personnel shifted UPS control to bypass, allowing restoration of power to the servers and 

FGD PLC’s, which allowed the plant ID fans to be restarted and emergency vent stack lids to be closed. The last stack lid 

was closed at 6:30pm. Lids for Emergency Vent Stack #2 remained open due to an existing tube leak repair.  In addition, 

likely as a result of the emergency shutdown of the unit, a tube leak occurred in HRSG #3 and the HRSG was left offline and 

the Waste Heat Stack open for tube repairs after the power interruption was resolved. The total duration of bypass venting of 

the stack lids associated with HRSG #1, 4, 5, and 6 for this event was 5.98 hours. Hours for the HRSG #2 and HRSG #3 tube 

leaks are counted in separate RCFAs for the tube leaks.   

The UPS remained in the bypass condition at the conclusion of this event because troubleshooting and restoring the UPS to 

operating mode could result in re-opening of all stack lids. The corrective action for this event is to repair the UPS system, 

which must be done during a full plant outage which is scheduled for September 2018.      

 
 

 



 

 
 
 

 

 

 

SunCoke Energy Environmental RCFA Report   

Section 3 - Causes 

      

 Cause Description of Root Cause Analysis of Root Cause (how did this 
contribute?) 

Type of 
Cause 

Cause Class Repeat? 

1821 Damage to internal UPS control circuity 

 
 

Damage to internal control circuitry was 

caused by power surge during severe storm 

and caused a loss of power to control 

equipment. 

 
 

Root Cause Physical 

Cause 

NO 

 

Section 4 - Measures Reasonably Available to Prevent or Reduce Likelihood of Recurrence (Corrective Actions) 
 CA# Description of Corrective Action Analysis of Corrective Action  

1118813 Repair internal control circuitry of the UPS in building A. 

 
 

UPS back online will provide emergency back-up power. 

 

 Additional Corrective Action Information: 
 CA# Responsible 

Person 
Probable 
Effectivene
ss  

Estimated 
Start Date of 
CA 

Estimated 
Completion 
Date 

Estimated Cost of 
Implementation 

3rd Party Needed 
for 
Implementation?   

1118813 RSKREMER 2) Reduce 

Likelihood 

09/10/2018 11/02/2018 0.00 NO 

 

 

Action Effectiveness Definition 
 Value Description 

1) Prevent Reoccurrence Action will Prevent Reoccurrence 

2) Reduce Likelihood Action will Reduce Likelihood of Reoccurrence 

3) Lessen Impact Action will Lessen Impact of Reoccurrence 

4) Improvement / Unlikely to Prevent An Improvement but not Likely to Prevent Reoccurrence 

5) Impact Cannot be Determined Action Impact Cannot be Determined at this Time 

  
 

            
   
 



 

 

 
SunCoke Energy Environmental RCFA Report   

 
RCFA Name: 20180810_GCO_110_HRSG 03 

TUBE LEAK 

 
Report Date: 08/15/2018 

 

 
Report #: 8476 

 
Site: GC 

 
 

RCFA Facilitator: RSKREMER 
 

Location: H-6103 
 

 
RCFA Type: Environmental 

 
Location name: HRSG 03, NOOTER, 

BATTERY B 

 

 
Date of Occurrence: Aug 10, 2018, 4:37 PM 

 
Investigation Completed: 08/31/2018 

 

Section1 - General Information 

     

 
Executive Summary: 

 

 
On August 10, 2018 Gateway Energy and Coke Company (GECC) experienced a tube leak condition on Heat Recovery 
Steam Generator (HRSG) #3. The emergency vent stack (EVS) #3 was opened at 04:37 PM. HRSG #3 was removed from 
service to facilitate repairs. The location of the leaks were found to be in the Superheat #2 section –   row 3 tube 8, row 4 
tube 8, row 5 tube 8, row 10 tube 20, row 8 tube 7, and row 9 tube 7. The repair included the removal and replacement of 
the failed Superheat tubes – row 3 tube 8, row 4 tube 8, row 5 tube 8, row 10 tube 20, row 8 tube 7, and row 9 tube 7 as 
well as repair to refractory that was damaged.  A successful water pressure test was achieved on August 13, 2018. HRSG 
#3 was returned to service with EVS #3 closing at 07:47 AM on August 13, 2018. The total venting time associated with 
this event was 63.17 hours.   
  
An inspection of the tube leak location in the Superheat #2 section indicated that the failure was the result material wastage 
due to erosion / corrosion.   Tubes in proximity to the leaking tube were inspected prior to determining the final scope of 
repair.  Corrective actions identified were the replacement of the tube sections, and the future implementation of the 
redundant HRSG / Gas   Sharing project at GECC (per action item #585231 of RCFA 2679). 

 
 

 



Environmental Information

Were charge weights to affected ovens reduced to a 42.5 wet tons/oven average 48 hours prior to venting?

8474

#1 #2 #3 #4

Stack Lid Open Date/Time 8/10/2018 16:37

Stack Lid Close Date/Time 8/13/2018 7:47

Total Bypass Venting Time (mins) 0 0 3790 0

Total Bypass Venting Time (hrs) 0.00 0.00 63.17 0.0

#5 #6

Stack Lid Open Date/Time

Stack Lid Close Date/Time

Total Bypass Venting Time (mins) 0 0

Total Bypass Venting Time (hrs) 0.00 0.00

Pollutant: Lead 0.0 PM 0.7 SO2 6.1

Date Date

8/10/2018 1.00

8/11/2018 0.93

8/12/2018 0.94

8/13/2018 0.97

Affected Oven 

No.

Affected Oven 

No.

Estimated Avg Coal Charge Weight/ 

Oven:

Estimated Avg Coal Charge Weight/ 

Oven:

Avg S (%):

Did the stack lid bypass event result from planned FGD or HRSG maintenance?

SunCoke Energy Environmental RCFA Report

Avg S (%):

Vent Stack No.

If yes, please list the Maximo RCFA numbers here:

Did multiple events involving stack lid open time occur within a 24 period?

Vent Stacks Open/Close

Explanation:

Vent Stacks Open/Close

Yes 

Estimated Avg Coal Sulfur Content Charged Per Day (applies to all ovens charged each day):

Vent Stack No.

Estimated Quantity of Emissions (tons)

Estimated Avg Charge Tons per Oven Charged (avg over duration of event):

Did the coal charged during the bypass event contain less than 1.1% sulfur content?

Explanation:  Bypass venting was a result of unplanned maintenance; therefore, charge weights could not be reduced at least 48 hours 

in advance.  

 

No

Yes 

Describe: 

If no, provide explanation of why the coal sulfur content was not reduced to a maximum of 1.1%.

If no, provide explanation of why the charge weights were not reduced to a 42.5 wet ton average.

No



SunCoke Energy Environmental RCFA Report
41 101

42 102

43 103

44 104

45 105

46 106

47 107

48 108

49 109

50 110

51 111

52 112

53 113

54 114

55 115

56 116

57 117

58 118

59 119

60 120

43.64

44.07

43.45

45.57

44.93

46.57

45.25

46.57

45.64

43.28

44.07

46.57

45.31

46.57

45.66

46.57

44.29

45.57

43.14

45.07



Bypass Venting Emissions Calculations for Gateway Energy and Coke Company

Emission Factors (for one bypass vent stack)*:

Lead 0.089 lb/hr September 2018 Test, GECC, Bypass Vent Stack #5

PM (Filt + Cond) 21.2 lb/hr September 2018 Test, GECC, Bypass Vent Stack #5

SO2 192.8 lb/hr Calculated from 2nd half CEMS data

Corresponding RCFA Report:

Start Date/Time of Bypass Venting: 8/10/18 16:37

End Date/Time of Bypass Venting: 8/13/18 07:47

Bypass Vent Stack Lid Open and Close Date/Time:

#1 #2 #3 #4 #5 #6

Open Date/Time: 8/10/18 16:37

Close Date/Time: 8/13/18 07:47

Total Stack Lid Open Time per Bypass Vent Stack:

#1 #2 #3 #4 #5 #6

Hours: 0.0 0.0 63.2 0.0 0.0 0.0

Minutes: 0 0 3790 0 0 0

Total Bypass Venting Time:

Hours: 63.2 Minutes: 3790

Calculation of Bypass Venting Emissions:

     Emissions = Emission Factor (lb/hr) x Total Hours of Bypass Venting x 1 ton/2000 lbs

#1 #2 #3 #4 #5 #6

Lead (lbs) 0.0 0.0 5.6 0.0 0.0 0.0

PM (lbs) 0.0 0.0 1339.1 0.0 0.0 0.0

SO2 (lbs) 0.0 0.0 12178.5 0.0 0.0 0.0

Total Emissions from Bypass Venting Event

     Total Emissions = Sum of Emissions from Each Affected Bypass Vent Stack

Total tons of Pollutant Emitted During Bypass Venting

Lead (tons) 0.0

PM (tons) 0.7

SO2 (tons) 6.1

*

8476

Please note, most recent stack test data and CEMS data was used to calculate estimated emissions. 



 

 

 
SunCoke Energy Environmental RCFA Report   

Section 2 - Investigation Information and Summary  

   

 
Cause and Effect Analysis (include steps taken to minimize emissions, if applicable): 

 

 
On August 10, 2018 Gateway Energy and Coke Company (GECC) experienced a tube leak condition on Heat Recovery 
Steam Generator (HRSG) #3. The emergency vent stack (EVS) #3 was opened at 04:37 PM. HRSG #3 was removed from 
service to facilitate repairs.  The location of the leaks were found to be in the Superheat #2 section – row 3 tube 8, row 4 
tube 8, row 5 tube 8, row 10 tube 20, row 8 tube 7, and row 9 tube 7. The repair included the removal and replacement of 
the failed Superheat tubes – row 3 tube 8, row 4 tube 8, row 5 tube 8, row 10 tube 20, row 8 tube 7, and row 9 tube 7, as 
well as repair to refractory that was damaged. A successful water pressure test was achieved on August 13, 2018. HRSG #3 
was returned to service with EVS #3 closing at 07:47 AM on August 13, 2018. The total venting time associated with this 
event was 63.17 hours.   
 
Corrective actions identified were the removal and replacement of the tube, and the future implementation of the redundant 
HRSG / Gas Sharing project at GECC (per action item #585231 of RCFA 2679). The removal and replacement of the 
affected tube allows for the immediate return to service of HRSG #3. Given the potential for other tube leaks to occur, the 
longer-term corrective action is to install and operate GECC’s redundant HRSG. The redundant HRSG will allow for more 
extensive maintenance to help prevent future tube leaks and will allow for gas to be shifted in order to reduce venting while 
a tube leak is occurring or associated maintenance in ongoing. While the redundant HRSG / Gas Sharing project is being 
implemented, GECC will apply other processes and procedures to minimize the frequency of tube leaks and / or venting 
time that occurs while tube leaks are being repaired. The processes and procedures include but are not limited to the 
following:  
· A tube inspection program that identifies areas of the HRSG that are prone to corrosion and may require more thorough 
tube inspections;  
· An ultrasonic thickness (UT) testing method to identify thinning tubes and a “map” of the UT readings for each HRSG in 
order to target specific areas of the HRSG for additional evaluation or tube replacement;  
· An inventory of spare, upgraded, more corrosion resistant materials for certain HRSG sections;  
· An orbital welding process that provides a more even, consistent weld quality; and  
· The use of soda ash solution as a prewash to make cleaning more effective and to protect tubes from low pH conditions.  
 
It should be noted that GECC was following the above processes and procedures prior to the venting incident, so the 
processes and procedures should not be considered as RCFA corrective actions.  

 
 

 



 

 

 
SunCoke Energy Environmental RCFA Report   

Section 3 - Causes 

      

 
Cause Description of Root Cause Analysis of Root Cause (how did this 

contribute?) 
Type of 
Cause 

Cause Class Repeat? 

1794 Localized corrosion Superheat 2 - T8R3   
 
The mechanical stresses exceeded the 
strength of the tube section where the 
failure occurred due to material wastage / 
thinning 

Root Cause Physical 
Cause 

NO 

1795 Localized corrosion Superheat 2 - T8R4   
  
The mechanical stresses exceeded the 
strength of the tube section where the 
failure occurred due to material wastage / 
thinning 

Root Cause Physical 
Cause 

NO 

1796 Localized corrosion Superheat 2 - T8R5   
  
The mechanical stresses exceeded the 
strength of the tube section where the 
failure occurred due to material wastage / 
thinning 

Root Cause Physical 
Cause 

NO 

1797 Localized corrosion Superheat 2 - T20R10   
  
The mechanical stresses exceeded the 
strength of the tube section where the 
failure occurred due to material wastage / 
thinning 

Root Cause Physical 
Cause 

NO 

1798 Localized corrosion Superheat 2 - T7R8   
 
The mechanical stresses exceeded the 
strength of the tube section where the 
failure occurred due to material wastage / 
thinning 

Root Cause Physical 
Cause 

NO 

1799 Localized corrosion Superheat 2 - T7R9   
 
The mechanical stresses exceeded the 
strength of the tube section where the 
failure occurred due to material wastage / 
thinning 

Root Cause Physical 
Cause 

NO 

 

Section 4 - Measures Reasonably Available to Prevent or Reduce Likelihood of Recurrence (Corrective Actions)  
CA# Description of Corrective Action Analysis of Corrective Action  
1116335 Repair failed Superheat 2 tubes in HRSG #3.   Enable HRSG #3 to be returned to service and EVS #1 to 

be closed. 
 

 Additional Corrective Action Information:  
CA# Responsible 

Person 
Probable 
Effectivene
ss  

Estimated 
Start Date of 

CA 

Estimated 
Completion 

Date 

Estimated Cost of 
Implementation 

3rd Party Needed 
for 

Implementation?   
1116335 RSKREMER 2) Reduce 

Likelihood 
 8/10/2018 09/12/2018 20,000.00 YES 

  

Action Effectiveness Definition  
Value Description 
1) Prevent Reoccurrence Action will Prevent Reoccurrence 

2) Reduce Likelihood Action will Reduce Likelihood of Reoccurrence 

3) Lessen Impact Action will Lessen Impact of Reoccurrence 

4) Improvement / Unlikely to Prevent An Improvement but not Likely to Prevent Reoccurrence 

5) Impact Cannot be Determined Action Impact Cannot be Determined at this Time   
    

 



 

 

 
SunCoke Energy Environmental RCFA Report   

 
RCFA Name: 20180819_GCO_111_HRSG 06 

TUBE LEAK 

 
Report Date: 08/22/2018 

 

 
Report #: 8495 

 
Site: GC 

 
 

RCFA Facilitator: RSKREMER 
 

Location: H-6106 
 

 
RCFA Type: Environmental 

 
Location name: HRSG 06, NOOTER, 

BATTERY C 

 

 
Date of Occurrence: Aug 19, 2018, 1:40 AM 

 
Investigation Completed: 08/31/2018 

 

Section1 - General Information 

     

 
Executive Summary: 

 

 
On August 19, 2018 Gateway Energy and Coke Company (GECC) experienced a tube leak condition on Heat Recovery 
Steam Generator (HRSG) #6. The emergency vent stack (EVS) #6 was opened at 01:40 AM. HRSG #6 was removed from 
service to facilitate repairs. The location of the leaks were found to be in the Evaporator #1 section – row 2 tube 12, row 3 
tube 12, row 4 tube 12, row 5 tube 12 and row 8 tube 11. In addition, leaks were found in the Superheat #2 section - row 8 
tube 18, row 9 tube 18, and row 10 tube 10. The repair included the removal and plugging of the failed Evaporator tubes – 
row 2 tube 12, row 3 tube 12, row 4 tube 12, row 5 tube 12, row 8 tube 11, as well as the removal and replacement of the 
Superheat tubes - row 8 tube 18, row 9 tube 18, and row 10 tube 10. Lastly, damaged refractory was repaired. A successful 
water pressure test was achieved on August 22, 2018. HRSG #6 was returned to service with EVS #6 closing at 03:39 AM 
on August 22, 2018. The total venting time associated with this event was 74.05 hours.    

 
 

 



Environmental Information

Were charge weights to affected ovens reduced to a 42.5 wet tons/oven average 48 hours prior to venting?

#1 #2 #3 #4

Stack Lid Open Date/Time 8/19/2018 1:40

Stack Lid Close Date/Time 8/19/2018 1:42

Total Bypass Venting Time (mins) 2 0 0 0

Total Bypass Venting Time (hrs) 0.03 0.00 0.00 0.0

#5 #6

Stack Lid Open Date/Time 8/19/2018 1:40 8/19/2018 1:40

Stack Lid Close Date/Time 8/19/2018 1:42 8/22/2018 3:39

Total Bypass Venting Time (mins) 2 4439

Total Bypass Venting Time (hrs) 0.03 73.98

Pollutant: Lead 0.0 PM 0.8 SO2 7.1

Date Date

8/19/2018 0.94

8/20/2018 0.94

8/21/2018 0.97

8/22/2018 0.92

Affected Oven 

No.

Affected Oven 

No.

Estimated Avg Coal Charge Weight/ 

Oven:

Estimated Avg Coal Charge Weight/ 

Oven:

Avg S (%):

Did the stack lid bypass event result from planned FGD or HRSG maintenance?

SunCoke Energy Environmental RCFA Report

Avg S (%):

Vent Stack No.

If yes, please list the Maximo RCFA numbers here:

Did multiple events involving stack lid open time occur within a 24 period?

Vent Stacks Open/Close

Explanation:

Vent Stacks Open/Close

No

Estimated Avg Coal Sulfur Content Charged Per Day (applies to all ovens charged each day):

Vent Stack No.

Estimated Quantity of Emissions (tons)

Estimated Avg Charge Tons per Oven Charged (avg over duration of event):

Did the coal charged during the bypass event contain less than 1.1% sulfur content?

Explanation:  Bypass venting was a result of unplanned maintenance; therefore, charge weights could not be reduced at least 48 hours 

in advance. Per the PMO plan, coal charge weights are reduced by approximately two tons per charging cycle during bypass venting 

events that are expected to exceed 24 hours.

No

Yes 

Describe: 

If no, provide explanation of why the coal sulfur content was not reduced to a maximum of 1.1%.

If no, provide explanation of why the charge weights were not reduced to a 42.5 wet ton average.

No
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41 101

42 102

43 103

44 104

45 105

46 106

47 107

48 108

49 109

50 110

51 111

52 112

53 113

54 114

55 115

56 116

57 117

58 118

59 119

60 120

43.59

41.90

42.62

44.68

41.92

43.61

42.89

43.53

43.12

43.26

44.63

41.96

44.67

43.63

43.89

41.93

44.61

41.97

42.39

42.93



Bypass Venting Emissions Calculations for Gateway Energy and Coke Company

Emission Factors (for one bypass vent stack)*:

Lead 0.089 lb/hr September 2018 Test, GECC, Bypass Vent Stack #5

PM (Filt + Cond) 21.2 lb/hr September 2018 Test, GECC, Bypass Vent Stack #5

SO2 192.8 lb/hr Calculated from 2nd half CEMS data

Corresponding RCFA Report:

Start Date/Time of Bypass Venting: 8/19/18 01:40

End Date/Time of Bypass Venting: 8/22/18 03:39

Bypass Vent Stack Lid Open and Close Date/Time:

#1 #2 #3 #4 #5 #6

Open Date/Time: 8/19/2018 1:40 8/19/2018 1:40 8/19/2018 1:40

Close Date/Time: 8/19/2018 1:42 8/19/2018 1:42 8/22/2018 3:39

Total Stack Lid Open Time per Bypass Vent Stack:

#1 #2 #3 #4 #5 #6

Hours: 0.0 0.0 0.0 0.0 0.0 74.0

Minutes: 2 0 0 0 2 4439

Total Bypass Venting Time:

Hours: 74.0 Minutes: 4443

Calculation of Bypass Venting Emissions:

     Emissions = Emission Factor (lb/hr) x Total Hours of Bypass Venting x 1 ton/2000 lbs

#1 #2 #3 #4 #5 #6

Lead (lbs) 0.0 0.0 0.0 0.0 0.0 6.6

PM (lbs) 0.7 0.0 0.0 0.0 0.7 1568.4

SO2 (lbs) 6.4 0.0 0.0 0.0 6.4 14264.0

Total Emissions from Bypass Venting Event

     Total Emissions = Sum of Emissions from Each Affected Bypass Vent Stack

Total tons of Pollutant Emitted During Bypass Venting

Lead (tons) 0.0

PM (tons) 0.8

SO2 (tons) 7.1

*

8495

Please note, most recent stack test data and CEMS data was used to calculate estimated emissions.  
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Section 2 - Investigation Information and Summary  

   

 
Cause and Effect Analysis (include steps taken to minimize emissions, if applicable): 

 

 
On August 19, 2018 Gateway Energy and Coke Company (GECC) experienced a tube leak condition on Heat Recovery 
Steam Generator (HRSG) #6. The emergency vent stack (EVS) #6 was opened at 01:40 AM and EVS #1 and #5 opened 
automatically at 01:40 AM for the same cause. Operators took immediate action to close EVSs #1 and #5 at 01:42 AM.  
HRSG #6 was removed from service to facilitate repairs. The location of the leaks were found to be in the Evaporator #1 
section – row 2 tube 12, row 3 tube 12, row 4 tube 12, row 5 tube 12 and row 8 tube 11. In addition, leaks were found 
in the Superheat #2 section - row 8 tube 18, row 9 tube 18, and row 10 tube 10. The repair included the removal and 
plugging of the failed Evaporator tubes – row 2 tube 12, row 3 tube 12, row 4 tube 12, row 5 tube 12, row 8 tube 11, as 
well as the removal and replacement of the Superheat tubes - row 8 tube 18, row 9 tube 18, and row 10 tube 
10. Lastly, damaged refractory was repaired. A successful water pressure test was achieved on August 22, 2018. HRSG #6 
was returned to service with EVS #6 closing at 03:39 AM on August 22, 2018. The total venting time associated with this 
event was 74.05 hours.  
  
Corrective actions identified were the removal and repair of the tubes, and the future implementation of the redundant 
HRSG / Gas Sharing project at GECC (per action item #585231 of RCFA 2679). The removal and repair of the affected tubes 
allows for the immediate return to service of HRSG #6. Given the potential for other tube leaks to occur, the longer-term 
corrective action is to install and operate GECC’s redundant HRSG. The redundant HRSG will allow for more extensive 
maintenance to help prevent future tube leaks and will allow for gas to be shifted in order to reduce venting while a tube 
leak is occurring or associated maintenance in ongoing. While the redundant HRSG / Gas Sharing project is being 
implemented, GECC will apply other processes and procedures to minimize the frequency of tube leaks and / or venting 
time that occurs while tube leaks are being repaired. The processes and procedures include but are not limited to the 
following:  
· A tube inspection program that identifies areas of the HRSG that are prone to corrosion and may require more thorough 
tube inspections;  
· An ultrasonic thickness (UT) testing method to identify thinning tubes and a “map” of the UT readings for each HRSG in 
order to target specific areas of the HRSG for additional evaluation or tube replacement;  
· An inventory of spare, upgraded, more corrosion resistant materials for certain HRSG sections;  
· An orbital welding process that provides a more even, consistent weld quality; and  
· The use of soda ash solution as a prewash to make cleaning more effective and to protect tubes from low pH conditions.  
 
It should be noted that GECC was following the above processes and procedures prior to the venting incident, so the 
processes and procedures should not be considered as RCFA corrective actions.  
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Section 3 - Causes 

      

 
Cause Description of Root Cause Analysis of Root Cause (how did this 

contribute?) 
Type of 
Cause 

Cause Class Repeat? 

1801 Localized corrosion Evaporator #1, T12R2 
 
 
 

 
The mechanical stresses exceeded the 
strength of the tube section where the 
failure occurred due to material wastage / 
thinning  

Root Cause Physical 
Cause 

NO 

1802 Localized corrosion Evaporator #1, T12R3   
  
The mechanical stresses exceeded the 
strength of the tube section where the 
failure occurred due to material wastage / 
thinning 

Root Cause Physical 
Cause 

NO 

1803 Localized corrosion Evaporator #1, T12R4   
  
The mechanical stresses exceeded the 
strength of the tube section where the 
failure occurred due to material wastage / 
thinning 

Root Cause Physical 
Cause 

NO 

1804 Localized corrosion Evaporator #1, T12R5   
  
The mechanical stresses exceeded the 
strength of the tube section where the 
failure occurred due to material wastage / 
thinning 

Root Cause Physical 
Cause 

NO 

1805 Localized corrosion Evaporator #1, T11R8   
 
The mechanical stresses exceeded the 
strength of the tube section where the 
failure occurred due to material wastage / 
thinning 

Root Cause Physical 
Cause 

NO 

1806 Localized corrosion Superheat #2, T18R8   
 
The mechanical stresses exceeded the 
strength of the tube section where the 
failure occurred due to material wastage / 
thinning 

Root Cause Physical 
Cause 

NO 

1807 Localized corrosion Superheat #2, T18R9   
 
The mechanical stresses exceeded the 
strength of the tube section where the 
failure occurred due to material wastage / 
thinning 

Root Cause Physical 
Cause 

NO 

1808 Localized corrosion Superheat #2, T10R10   
 
The mechanical stresses exceeded the 
strength of the tube section where the 
failure occurred due to material wastage / 
thinning 

Root Cause Physical 
Cause 

NO 

 

Section 4 - Measures Reasonably Available to Prevent or Reduce Likelihood of Recurrence (Corrective Actions)  
CA# Description of Corrective Action Analysis of Corrective Action  
1118758 Repair failed Evaporator and Superheat tubes in HRSG #6   Enable HRSG #6 to be returned to service and EVS #6 

to be closed 
 

 Additional Corrective Action Information:  
CA# Responsible 

Person 
Probable 
Effectivene

ss  

Estimated 
Start Date of 

CA 

Estimated 
Completion 

Date 

Estimated Cost of 
Implementation 

3rd Party Needed 
for 

Implementation?   
1118758 RSKREMER 2) Reduce 

Likelihood 
08/19/2018 10/01/2018 16,000.00 yes 

  

Action Effectiveness Definition  
Value Description 
1) Prevent Reoccurrence Action will Prevent Reoccurrence 

2) Reduce Likelihood Action will Reduce Likelihood of Reoccurrence 

3) Lessen Impact Action will Lessen Impact of Reoccurrence 

4) Improvement / Unlikely to Prevent An Improvement but not Likely to Prevent Reoccurrence 

5) Impact Cannot be Determined Action Impact Cannot be Determined at this Time 
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RCFA Name: 20180822_GCO_112_HRSG 05 

TUBE LEAK 

 
Report Date: 08/22/2018 

 

 
Report #: 8496 

 
Site: GC 

 
 

RCFA Facilitator: RSKREMER 
 

Location: H-6105 
 

 
RCFA Type: Environmental 

 
Location name: HRSG 05, NOOTER, 

BATTERY C 

 

 
Date of Occurrence: Aug 22, 2018, 3:49 AM 

 
Investigation Completed: 08/31/2018 

 

Section1 - General Information 

     

 
Executive Summary: 

 

 
On August 22, 2018 Gateway Energy and Coke Company (GECC) experienced a tube leak condition on Heat Recovery 
Steam Generator (HRSG) #5. The emergency vent stack (EVS) #5 was opened at 03:49 AM. HRSG #5 was removed from 
service to facilitate repairs. The location of the leaks were found to be in the Economizer section – row 22 tube 1, row 22 
tube 7, row 23 tube 1, row 23 tube 7, row 24 tube 1, and row 24 tube 7. Leaks were also discovered in the Evaporator #1 
section - row 3 tube 8, row 4 tube 8 and row 8 tube 8. The repair included the removal and replacement of the failed 
Economizer tubes – row 22 tube 1, row 22 tube 7, row 23 tube 1, row 23 tube 7, row 24 tube 1, and row 24 tube 7, as well 
as the removal and plugging of the Evaporator tubes -  row 3 tube 8, row 4 tube 8 and row 8 tube 8. Lastly, damaged 
refractory was repaired. A successful water pressure test was achieved on August 25, 2018. HRSG #5 was returned to 
service with EVS #5 closing at 12:24 AM on August 25, 2018. The total venting time associated with this event was 68.58 
hours. 

 
 

 



Environmental Information

Were charge weights to affected ovens reduced to a 42.5 wet tons/oven average 48 hours prior to venting?

8506

#1 #2 #3 #4

Stack Lid Open Date/Time

Stack Lid Close Date/Time

Total Bypass Venting Time (mins) 0 0 0 0

Total Bypass Venting Time (hrs) 0.00 0.00 0.00 0.0

#5 #6

Stack Lid Open Date/Time 8/22/2018 3:49

Stack Lid Close Date/Time 8/25/2018 0:24

Total Bypass Venting Time (mins) 4115 0

Total Bypass Venting Time (hrs) 68.58 0.00

Pollutant: Lead 0.0 PM 0.7 SO2 6.6

Date Date

8/22/2018 0.92

8/23/2018 0.96

8/24/2018 0.87

8/25/2018 0.86

Affected Oven 

No.

Affected Oven 

No.

Did the coal charged during the bypass event contain less than 1.1% sulfur content?

Explanation:  Bypass venting was a result of unplanned maintenance; therefore, charge weights could not be reduced at least 48 hours 

in advance. Per the PMO plan, coal charge weights are reduced by approximately two tons per charging cycle during bypass venting 

events that are expected to exceed 24 hours.

No

Yes 

Describe: 

If no, provide explanation of why the coal sulfur content was not reduced to a maximum of 1.1%.

If no, provide explanation of why the charge weights were not reduced to a 42.5 wet ton average.

No

Avg S (%):

Did the stack lid bypass event result from planned FGD or HRSG maintenance?

SunCoke Energy Environmental RCFA Report

Avg S (%):

Vent Stack No.

If yes, please list the Maximo RCFA numbers here:

Did multiple events involving stack lid open time occur within a 24 period?

Vent Stacks Open/Close

Explanation:

Vent Stacks Open/Close

Yes 

Estimated Avg Coal Sulfur Content Charged Per Day (applies to all ovens charged each day):

Vent Stack No.

Estimated Quantity of Emissions (tons)

Estimated Avg Charge Tons per Oven Charged (avg over duration of event):

Estimated Avg Coal Charge Weight/ 

Oven:

Estimated Avg Coal Charge Weight/ 

Oven:
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21 81

22 82

23 83

24 84

25 85

26 86

27 87

28 88

29 89

30 90

31 91

32 92

33 93

34 94

35 95

36 96

37 97

38 98

39 99

40 100

46.37

46.69

47.02

45.10

42.84

45.57

45.54

43.11

43.30

43.72

44.97

43.58

44.03

45.02

46.91

45.83

46.65

45.23

47.00

45.76



Bypass Venting Emissions Calculations for Gateway Energy and Coke Company

Emission Factors (for one bypass vent stack)*:

Lead 0.089 lb/hr September 2018 Test, GECC, Bypass Vent Stack #5

PM (Filt + Cond) 21.2 lb/hr September 2018 Test, GECC, Bypass Vent Stack #5

SO2 192.8 lb/hr Calculated from 2nd half CEMS data

Corresponding RCFA Report:

Start Date/Time of Bypass Venting: 8/22/18 03:49

End Date/Time of Bypass Venting: 8/25/18 00:24

Bypass Vent Stack Lid Open and Close Date/Time:

#1 #2 #3 #4 #5 #6

Open Date/Time: 8/22/18 03:49

Close Date/Time: 8/25/18 00:24

Total Stack Lid Open Time per Bypass Vent Stack:

#1 #2 #3 #4 #5 #6

Hours: 0.0 0.0 0.0 0.0 68.6 0.0

Minutes: 0 0 0 0 4115 0

Total Bypass Venting Time:

Hours: 68.6 Minutes: 4115.0

Calculation of Bypass Venting Emissions:

     Emissions = Emission Factor (lb/hr) x Total Hours of Bypass Venting x 1 ton/2000 lbs

#1 #2 #3 #4 #5 #6

Lead (lbs) 0.0 0.0 0.0 0.0 6.1 0.0

PM (lbs) 0.0 0.0 0.0 0.0 1454.0 0.0

SO2 (lbs) 0.0 0.0 0.0 0.0 13222.9 0.0

Total Emissions from Bypass Venting Event

     Total Emissions = Sum of Emissions from Each Affected Bypass Vent Stack

Total tons of Pollutant Emitted During Bypass Venting

Lead (tons) 0.0

PM (tons) 0.7

SO2 (tons) 6.6

*

8496

Please note, most recent stack test data and CEMS data was used to calculate estimated emissions.



 

 

 
SunCoke Energy Environmental RCFA Report   

Section 2 - Investigation Information and Summary  

   

 
Cause and Effect Analysis (include steps taken to minimize emissions, if applicable): 

 

 
On August 22, 2018 Gateway Energy and Coke Company (GECC) experienced a tube leak condition on Heat Recovery 
Steam Generator (HRSG) #5. The emergency vent stack (EVS) #5 was opened at 03:49 AM. HRSG #5 was removed from 
service to facilitate repairs.  The location of the leaks were found to be in the Economizer section – row 22 tube 1, row 22 
tube 7, row 23 tube 1, row 23 tube 7, row 24 tube 1, and row 24 tube 7. Leaks were also discovered in the Evaporator #1 
section - row 3 tube 8, row 4 tube 8 and row 8 tube 8. The repair included the removal and replacement of the failed 
Economizer tubes – row 22 tube 1, row 22 tube 7, row 23 tube 1, row 23 tube 7, row 24 tube 1, and row 24 tube 7, as well 
as the removal and plugging of the failed Evaporator tubes -  row 3 tube 8, row 4 tube 8 and row 8 tube 8. Lastly, damaged 
refractory was repaired. A successful water pressure test was achieved on August 25, 2018. HRSG #5 was returned to 
service with EVS #5 closing at 12:24 AM on August 25, 2018. The total venting time associated with this event was 68.58 
hours.   
 
Corrective actions identified were the removal and repair of the tubes, and the future implementation of the redundant 
HRSG / Gas Sharing project at GECC (per action item #585231 of RCFA 2679). The removal and repair of the affected tubes 
allows for the immediate return to service of HRSG #5. Given the potential for other tube leaks to occur, the longer-term 
corrective action is to install and operate GECC’s redundant HRSG. The redundant HRSG will allow for more extensive 
maintenance to help prevent future tube leaks and will allow for gas to be shifted in order to reduce venting while a tube 
leak is occurring or associated maintenance in ongoing. While the redundant HRSG / Gas Sharing project is being 
implemented, GECC will apply other processes and procedures to minimize the frequency of tube leaks and / or venting 
time that occurs while tube leaks are being repaired. The processes and procedures include but are not limited to the 
following:  
· A tube inspection program that identifies areas of the HRSG that are prone to corrosion and may require more thorough 
tube inspections;  
· An ultrasonic thickness (UT) testing method to identify thinning tubes and a “map” of the UT readings for each HRSG in 
order to target specific areas of the HRSG for additional evaluation or tube replacement;  
· An inventory of spare, upgraded, more corrosion resistant materials for certain HRSG sections;  
· An orbital welding process that provides a more even, consistent weld quality; and  
· The use of soda ash solution as a prewash to make cleaning more effective and to protect tubes from low pH conditions.  
 
It should be noted that GECC was following the above processes and procedures prior to the venting incident, so the 
processes and procedures should not be considered as RCFA corrective actions.  
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Section 3 - Causes 

      

 
Cause Description of Root Cause Analysis of Root Cause (how did this 

contribute?) 
Type of 
Cause 

Cause Class Repeat? 

1809 Localized corrosion Economizer, T1R22   
 
The mechanical stresses exceeded the 
strength of the tube section where the 
failure occurred due to material wastage / 
thinning 

Root Cause Physical 
Cause 

NO 

1810 Localized corrosion Economizer, T7R22   
  
The mechanical stresses exceeded the 
strength of the tube section where the 
failure occurred due to material wastage / 
thinning 

Root Cause Physical 
Cause 

NO 

1811 Localized corrosion Economizer, T1R23   
  
The mechanical stresses exceeded the 
strength of the tube section where the 
failure occurred due to material wastage / 
thinning 

Root Cause Physical 
Cause 

NO 

1812 Localized corrosion Economizer, T7R23   
  
The mechanical stresses exceeded the 
strength of the tube section where the 
failure occurred due to material wastage / 
thinning 

Root Cause Physical 
Cause 

NO 

1813 Localized corrosion Economizer, T1R24   
 
The mechanical stresses exceeded the 
strength of the tube section where the 
failure occurred due to material wastage / 
thinning 

Root Cause Physical 
Cause 

NO 

1814 Localized corrosion Economizer, T7R24   
 
The mechanical stresses exceeded the 
strength of the tube section where the 
failure occurred due to material wastage / 
thinning 

Root Cause Physical 
Cause 

NO 

1815 Localized corrosion Evaporator #1, T8R3   
 
The mechanical stresses exceeded the 
strength of the tube section where the 
failure occurred due to material wastage / 
thinning 

Root Cause Physical 
Cause 

NO 

1816 Localized corrosion Evaporator #1, T8R4   
 
The mechanical stresses exceeded the 
strength of the tube section where the 
failure occurred due to material wastage / 
thinning 

Root Cause Physical 
Cause 

NO 

1817 Localized corrosion Evaporator #1, T8R8   
  
The mechanical stresses exceeded the 
strength of the tube section where the 
failure occurred due to material wastage / 
thinning 

Root Cause Physical 
Cause 

NO 

 

Section 4 - Measures Reasonably Available to Prevent or Reduce Likelihood of Recurrence (Corrective Actions)  
CA# Description of Corrective Action Analysis of Corrective Action  
1118759 Repair failed Evaporator and Economizer tubes in HRSG#5.   Enable HRSG #2 to be returned to service and EVS #5 to 

be closed. 
 

 Additional Corrective Action Information:  
CA# Responsible 

Person 

Probable 

Effectivene
ss  

Estimated 

Start Date of 
CA 

Estimated 

Completion 
Date 

Estimated Cost of 

Implementation 

3rd Party Needed 

for 
Implementation?   

1118759 RSKREMER   2) Reduce 
Likelihood 

8/22/2018 10/01/2018 18,000.00 NO 

  

Action Effectiveness Definition  
Value Description 
1) Prevent Reoccurrence Action will Prevent Reoccurrence 

2) Reduce Likelihood Action will Reduce Likelihood of Reoccurrence 
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3) Lessen Impact Action will Lessen Impact of Reoccurrence 

4) Improvement / Unlikely to Prevent An Improvement but not Likely to Prevent Reoccurrence 

5) Impact Cannot be Determined Action Impact Cannot be Determined at this Time 
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RCFA Name: 20180823_GCO_113_HRSG 01 

TUBE LEAK 

 
Report Date: 08/27/2018 

 

 
Report #: 8506 

 
Site: GC 

 
 

RCFA Facilitator: RSKREMER 
 

Location: H-6101 
 

 
RCFA Type: Environmental 

 
Location name: HRSG 01, NOOTER, 

BATTERY A 

 

 
Date of Occurrence: Aug 23, 2018, 12:44 AM 

 
Investigation Completed: 09/18/2018 

 

Section1 - General Information 

     

 
Executive Summary: 

 

 
On August 23, 2018 Gateway Energy and Coke Company (GECC) experienced a tube leak condition on Heat Recovery 
Steam Generator (HRSG) #1. The emergency vent stack (EVS) #1 was opened at 12:44 AM. HRSG #1 was removed from 
service to facilitate repairs. The location of the leaks were found to be in the Superheat #2 section – row 10 tube 10 and 
row 9 tube 10, as well as in the Superheat #1 section - row 1 tube 21 and row 2 tube 21. The repair included the removal 
and replacement of the failed Superheat tubes – row 10 tube 10, row 9 tube 10, row 1 tube 21, row 2 tube 21 – as well as 
repair to refractory that was damaged. A successful water pressure test was achieved on August 25, 2018. HRSG #1 was 
returned to service with EVS #1 closing at 11:07 AM on August 25, 2018. The total venting time associated with this event 
was 58.38 hours.   

 
 

 



Environmental Information

Were charge weights to affected ovens reduced to a 42.5 wet tons/oven average 48 hours prior to venting?

8496

#1 #2 #3 #4

Stack Lid Open Date/Time 8/23/2018 0:44

Stack Lid Close Date/Time 8/25/2018 11:07

Total Bypass Venting Time (mins) 3503 0 0 0

Total Bypass Venting Time (hrs) 58.38 0.00 0.00 0.0

#5 #6

Stack Lid Open Date/Time

Stack Lid Close Date/Time

Total Bypass Venting Time (mins) 0 0

Total Bypass Venting Time (hrs) 0.00 0.00

Pollutant: Lead 0.0 PM 0.6 SO2 5.6

Date Date

8/23/2018 0.96

8/24/2018 0.87

8/25/2018 0.86

Affected Oven 

No.

Affected Oven 

No.

1 61

2 62

3 63

4 64

5 65

6 66

7 67

Estimated Avg Coal Charge Weight/ 

Oven:

42.14

42.73

42.18

42.20

42.68

44.65

42.40

Estimated Avg Coal Charge Weight/ 

Oven:

Avg S (%):

Did the stack lid bypass event result from planned FGD or HRSG maintenance?

SunCoke Energy Environmental RCFA Report

Avg S (%):

Vent Stack No.

If yes, please list the Maximo RCFA numbers here:

Did multiple events involving stack lid open time occur within a 24 period?

Vent Stacks Open/Close

Explanation:

Vent Stacks Open/Close

Yes 

Estimated Avg Coal Sulfur Content Charged Per Day (applies to all ovens charged each day):

Vent Stack No.

Estimated Quantity of Emissions (tons)

Estimated Avg Charge Tons per Oven Charged (avg over duration of event):

Did the coal charged during the bypass event contain less than 1.1% sulfur content?

Explanation:  Bypass venting was a result of unplanned maintenance; therefore, charge weights could not be reduced at least 48 hours 

in advance. Per the PMO plan, coal charge weights are reduced by approximately two tons per charging cycle during bypass venting 

events that are expected to exceed 24 hours.

No

Yes 

Describe: 

If no, provide explanation of why the coal sulfur content was not reduced to a maximum of 1.1%.

If no, provide explanation of why the charge weights were not reduced to a 42.5 wet ton average.

No
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8 68

9 69

10 70

11 71

12 72

13 73

14 74

15 75

16 76

17 77

18 78

19 79

20 80

42.39

43.13

44.80

42.38

42.48

43.81

42.10

42.52

43.17

44.73

42.07

42.10

42.48



Bypass Venting Emissions Calculations for Gateway Energy and Coke Company

Emission Factors (for one bypass vent stack)*:

Lead 0.089 lb/hr September 2018 Test, GECC, Bypass Vent Stack #5

PM (Filt + Cond) 21.2 lb/hr September 2018 Test, GECC, Bypass Vent Stack #5

SO2 192.8 lb/hr Calculated from 2nd half CEMS data

Corresponding RCFA Report:

Start Date/Time of Bypass Venting: 8/23/18 00:44

End Date/Time of Bypass Venting: 8/25/18 11:07

Bypass Vent Stack Lid Open and Close Date/Time:

#1 #2 #3 #4 #5 #6

Open Date/Time: 8/23/18 00:44

Close Date/Time: 8/25/18 11:07

Total Stack Lid Open Time per Bypass Vent Stack:

#1 #2 #3 #4 #5 #6

Hours: 58.4 0.0 0.0 0.0 0.0 0.0

Minutes: 3503 0 0 0 0 0

Total Bypass Venting Time:

Hours: 58.4 Minutes: 3503

Calculation of Bypass Venting Emissions:

     Emissions = Emission Factor (lb/hr) x Total Hours of Bypass Venting x 1 ton/2000 lbs

#1 #2 #3 #4 #5 #6

Lead (lbs) 5.2 0.0 0.0 0.0 0.0 0.0

PM (lbs) 1237.7 0.0 0.0 0.0 0.0 0.0

SO2 (lbs) 11256.3 0.0 0.0 0.0 0.0 0.0

Total Emissions from Bypass Venting Event

     Total Emissions = Sum of Emissions from Each Affected Bypass Vent Stack

Total tons of Pollutant Emitted During Bypass Venting

Lead (tons) 0.0

PM (tons) 0.6

SO2 (tons) 5.6

*

8506

Please note, most recent stack test data and CEMS data was used to calculate estimated emissions. 
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Section 2 - Investigation Information and Summary  

   

 
Cause and Effect Analysis (include steps taken to minimize emissions, if applicable): 

 

 
On August 23, 2018 Gateway Energy and Coke Company (GECC) experienced a tube leak condition on Heat Recovery 
Steam Generator (HRSG) #1. The emergency vent stack (EVS) #1 was opened at 12:44 AM. HRSG #1 was removed from 
service to facilitate repairs. The location of the leaks were found to be in the Superheat #2 section – row 10 tube 10 and 
row 9 tube 10, as well as in the Superheat #1 section - row 1 tube 21 and row 2 tube 21. The repair included the removal 
and replacement of the failed Superheat tubes – row 10 tube 10, row 9 tube 10, row 1 tube 21, row 2 tube 21 – as well as 
repair to refractory that was damaged. A successful water pressure test was achieved on August 25, 2018. HRSG #1 was 
returned to service with EVS #1 closing at 11:07 AM on August 25, 2018. The total venting time associated with this event 
was 58.38 hours.  
 
Corrective actions identified were the removal and replacement of the tubes, and the future implementation of the 
redundant HRSG / Gas Sharing project at GECC (per action item #585231 of RCFA 2679). The removal and replacement of 
the affected tube allows for the immediate return to service of HRSG #1. Given the potential for other tube leaks to occur, 
the longer-term corrective action is to install and operate GECC’s redundant HRSG. The redundant HRSG will allow for more 
extensive maintenance to help prevent future tube leaks and will allow for gas to be shifted in order to reduce venting while 
a tube leak is occurring or associated maintenance in ongoing. While the redundant HRSG / Gas Sharing project is being 
implemented, GECC will apply other processes and procedures to minimize the frequency of tube leaks and / or venting 
time that occurs while tube leaks are being repaired. The processes and procedures include but are not limited to the 
following:  
· A tube inspection program that identifies areas of the HRSG that are prone to corrosion and may require more thorough 
tube inspections;  
· An ultrasonic thickness (UT) testing method to identify thinning tubes and a “map” of the UT readings for each HRSG in 
order to target specific areas of the HRSG for additional evaluation or tube replacement;  
· An inventory of spare, upgraded, more corrosion resistant materials for certain HRSG sections;  
· An orbital welding process that provides a more even, consistent weld quality; and  
· The use of soda ash solution as a prewash to make cleaning more effective and to protect tubes from low pH conditions.  
 
It should be noted that GECC was following the above processes and procedures prior to the venting incident, so the 
processes and procedures should not be considered as RCFA corrective actions.  
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Section 3 - Causes 

      

 
Cause Description of Root Cause Analysis of Root Cause (how did this 

contribute?) 
Type of 
Cause 

Cause Class Repeat? 

1800 Localized corrosion Superheat #2, T10R10   The mechanical stresses exceeded the 
strength of the tube section where the 
failure occurred due to material wastage / 
thinning  
 

Root Cause Physical 
Cause 

NO 

1818 Localized corrosion Superheat #2, T10R9   The mechanical stresses exceeded the 
strength of the tube section where the 
failure occurred due to material wastage / 
thinning  
 

Root Cause Physical 
Cause 

NO 

1819 Localized corrosion Superheat #1, T21R1   The mechanical stresses exceeded the 
strength of the tube section where the 
failure occurred due to material wastage / 
thinning  
 

Root Cause Physical 
Cause 

NO 

1820 Localized corrosion Superheat #1, T21R2   The mechanical stresses exceeded the 
strength of the tube section where the 
failure occurred due to material wastage / 
thinning  
 

Root Cause Physical 
Cause 

NO 

 

Section 4 - Measures Reasonably Available to Prevent or Reduce Likelihood of Recurrence (Corrective Actions)  
CA# Description of Corrective Action Analysis of Corrective Action  
1118762 Repair failed Superheat tubes in HRSG#1.   Allow HRSG 1 to be returned to service and ESV #1 to be 

closed. 
 

 Additional Corrective Action Information:  
CA# Responsible 

Person 
Probable 
Effectivene
ss  

Estimated 
Start Date of 

CA 

Estimated 
Completion 

Date 

Estimated Cost of 
Implementation 

3rd Party Needed 
for 

Implementation?   
1118762 RSKREMER 2) Reduce 

Likelihood 
08/23/2018 10/01/2018 30,000.00 YES 

  

Action Effectiveness Definition  
Value Description 
1) Prevent Reoccurrence Action will Prevent Reoccurrence 

2) Reduce Likelihood Action will Reduce Likelihood of Reoccurrence 

3) Lessen Impact Action will Lessen Impact of Reoccurrence 

4) Improvement / Unlikely to Prevent An Improvement but not Likely to Prevent Reoccurrence 

5) Impact Cannot be Determined Action Impact Cannot be Determined at this Time 
             

 



 

 

 
SunCoke Energy Environmental RCFA Report   

 
RCFA Name: 20180830_GCO_114_HRSG 03 

TUBE LEAK 

 
Report Date: 08/30/2018 

 

 
Report #: 8511 

 
Site: GC 

 
 

RCFA Facilitator: RSKREMER 
 

Location: H-6103 
 

 
RCFA Type: Environmental 

 
Location name: HRSG 03, NOOTER, 

BATTERY B 

 

 
Date of Occurrence: Aug 30, 2018, 2:31 AM 

 
Investigation Completed: 09/24/2018 

 

Section1 - General Information 

     

 
Executive Summary: 

 

 
On August 30, 2018 Gateway Energy and Coke Company (GECC) experienced a tube leak condition on Heat Recovery 
Steam Generator (HRSG) #3. The emergency vent stack (EVS) #3 was opened at 02:31 AM. HRSG #3 was removed from 
service to facilitate repairs. The location of the leaks were found to be in the Evaporator #1 section – row 2 tube 13 and 
row 4 tube 13. Leaks were also discovered in the Superheat #1 section - row 1 tube 9, row 1 tube 21, and row 1 tube 20. 
The repair included the removal and plugging of the failed Evaporator #1 tubes –row 2 tube 13 and row 4 tube 13, as well 
as the removal and replacement of the   Superheat tubes -  row 1 tube 9, row 1 tube 21 and row 1 tube 20. Lastly, 
damaged refractory was repaired. A successful water pressure test was achieved on September 2, 2018. HRSG #3 was 
returned to service with EVS #3 closing at 7:13 PM on September 2, 2018. The total venting time associated with this event 
was 88.7 hours. 

 
 

 



Environmental Information

Were charge weights to affected ovens reduced to a 42.5 wet tons/oven average 48 hours prior to venting?

#1 #2 #3 #4

Stack Lid Open Date/Time 8/30/2018 2:31

Stack Lid Close Date/Time 9/2/2018 19:13

Total Bypass Venting Time (mins) 0 0 5322 0

Total Bypass Venting Time (hrs) 0.00 0.00 88.70 0.0

#5 #6

Stack Lid Open Date/Time

Stack Lid Close Date/Time

Total Bypass Venting Time (mins) 0 0

Total Bypass Venting Time (hrs) 0.00 0.00

Pollutant: Lead 0.0 PM 0.9 SO2 8.6

Date Date

8/30/2018 0.94

8/31/2018 0.87

9/1/2018 0.86

9/2/2018 0.87

Affected Oven 

No.

Affected Oven 

No.

Did the coal charged during the bypass event contain less than 1.1% sulfur content?

Explanation:  Bypass venting was a result of unplanned maintenance; therefore, charge weights could not be reduced at least 48 hours 

in advance. 

 

No

Yes 

Describe: 

If no, provide explanation of why the coal sulfur content was not reduced to a maximum of 1.1%.

If no, provide explanation of why the charge weights were not reduced to a 42.5 wet ton average.

No

Avg S (%):

Did the stack lid bypass event result from planned FGD or HRSG maintenance?

SunCoke Energy Environmental RCFA Report

Avg S (%):

Vent Stack No.

If yes, please list the Maximo RCFA numbers here:

Did multiple events involving stack lid open time occur within a 24 period?

Vent Stacks Open/Close

Explanation:

Vent Stacks Open/Close

No

Estimated Avg Coal Sulfur Content Charged Per Day (applies to all ovens charged each day):

Vent Stack No.

Estimated Quantity of Emissions (tons)

Estimated Avg Charge Tons per Oven Charged (avg over duration of event):

Estimated Avg Coal Charge Weight/ 

Oven:

Estimated Avg Coal Charge Weight/ 

Oven:
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41 101

42 102

43 103

44 104

45 105

46 106

47 107

48 108

49 109

50 110

51 111

52 112

53 113

54 114

55 115

56 116

57 117

58 118

59 119

60 120

43.88

44.77

45.12

44.17

45.17

44.29

45.15

43.54

45.11

43.65

45.14

43.93

44.11

43.93

44.71

43.86

45.17

44.24

45.15

44.22



Bypass Venting Emissions Calculations for Gateway Energy and Coke Company

Emission Factors (for one bypass vent stack)*:

Lead 0.089 lb/hr September 2018 Test, GECC, Bypass Vent Stack #5

PM (Filt + Cond) 21.2 lb/hr September 2018 Test, GECC, Bypass Vent Stack #5

SO2 192.8 lb/hr Calculated from 2nd half CEMS data

Corresponding RCFA Report:

Start Date/Time of Bypass Venting: 8/30/18 02:31

End Date/Time of Bypass Venting: 9/2/18 19:13

Bypass Vent Stack Lid Open and Close Date/Time:

#1 #2 #3 #4 #5 #6

Open Date/Time: 8/30/18 02:31

Close Date/Time: 9/2/18 19:13

Total Stack Lid Open Time per Bypass Vent Stack:

#1 #2 #3 #4 #5 #6

Hours: 0.0 0.0 88.7 0.0 0.0 0.0

Minutes: 0 0 5322 0 0 0

Total Bypass Venting Time:

Hours: 88.7 Minutes: 5322

Calculation of Bypass Venting Emissions:

     Emissions = Emission Factor (lb/hr) x Total Hours of Bypass Venting x 1 ton/2000 lbs

#1 #2 #3 #4 #5 #6

Lead (lbs) 0.0 0.0 7.9 0.0 0.0 0.0

PM (lbs) 0.0 0.0 1880.4 0.0 0.0 0.0

SO2 (lbs) 0.0 0.0 17101.4 0.0 0.0 0.0

Total Emissions from Bypass Venting Event

     Total Emissions = Sum of Emissions from Each Affected Bypass Vent Stack

Total tons of Pollutant Emitted During Bypass Venting

Lead (tons) 0.0

PM (tons) 0.9

SO2 (tons) 8.6

*

8511

Please note, most recent stack test data and CEMS data was used to calculate estimated emissions. 



 

 

 
SunCoke Energy Environmental RCFA Report   

Section 2 - Investigation Information and Summary  

   

 
Cause and Effect Analysis (include steps taken to minimize emissions, if applicable): 

 

 
On August 30, 2018 Gateway Energy and Coke Company (GECC) experienced a tube leak condition on Heat Recovery 
Steam Generator (HRSG) #3. The emergency vent stack (EVS) #3 was opened at 02:31 AM. HRSG #3 was removed from 
service to facilitate repairs. The location of the leaks were found to be in the Evaporator #1 section – row 2 tube 13 and 
row 4 tube 13. Leaks were also discovered in the Superheat #1 section - row 1 tube 9, row 1 tube 21, and row 1 tube 20. 
The repair included the removal and plugging of the failed Evaporator #1 tubes –row 2 tube 13 and row 4 tube 13, as well 
as the removal and replacement of the   Superheat tubes -  row 1 tube 9, row 1 tube 21 and row 1 tube 20. Lastly, 
damaged refractory was repaired. A successful water pressure test was achieved on September 2, 2018. HRSG #3 was 
returned to service with EVS #3 closing at 7:13 PM on September 2, 2018. The total venting time associated with this event 
was 88.7 hours.   
 
Corrective actions identified were the removal and repair of the tubes, and the future implementation of the redundant 
HRSG / Gas Sharing project at GECC (per action item #585231 of RCFA 2679). The removal and repair of the affected tubes 
allows for the immediate return to service of HRSG #3. Given the potential for other tube leaks to occur, the longer-term 
corrective action is to install and operate GECC’s redundant HRSG. The redundant HRSG will allow for more extensive 
maintenance to help prevent future tube leaks and will allow for gas to be shifted in order to reduce venting while a tube 
leak is occurring or associated maintenance in ongoing. While the redundant HRSG / Gas Sharing project is being 
implemented, GECC will apply other processes and procedures to minimize the frequency of tube leaks and / or venting 
time that occurs while tube leaks are being repaired. The processes and procedures include but are not limited to the 
following:  
· A tube inspection program that identifies areas of the HRSG that are prone to corrosion and may require more thorough 
tube inspections;  
· An ultrasonic thickness (UT) testing method to identify thinning tubes and a “map” of the UT readings for each HRSG in 
order to target specific areas of the HRSG for additional evaluation or tube replacement;  
· An inventory of spare, upgraded, more corrosion resistant materials for certain HRSG sections;  
· An orbital welding process that provides a more even, consistent weld quality; and  
· The use of soda ash solution as a prewash to make cleaning more effective and to protect tubes from low pH conditions.  
 
It should be noted that GECC was following the above processes and procedures prior to the venting incident, so the 
processes and procedures should not be considered as RCFA corrective actions.  
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Section 3 - Causes 

      

 
Cause Description of Root Cause Analysis of Root Cause (how did this 

contribute?) 
Type of 
Cause 

Cause Class Repeat? 

1822 Localized corrosion Evaporator #1, T13R2   The mechanical stresses exceeded the 
strength of the tube section where the 
failure occurred due to material wastage / 
thinning    

Root Cause Physical 
Cause 

NO 

1823 Localized corrosion Evaporator #1, T13R4   The mechanical stresses exceeded the 
strength of the tube section where the 
failure occurred due to material wastage / 
thinning    

Root Cause Physical 
Cause 

NO 

1824 Localized corrosion Superheat #1, T9R1   The mechanical stresses exceeded the 
strength of the tube section where the 
failure occurred due to material wastage / 
thinning    

Root Cause Physical 
Cause 

NO 

1825 Localized corrosion Superheat #1, T21R1   The mechanical stresses exceeded the 
strength of the tube section where the 
failure occurred due to material wastage / 
thinning    

Root Cause Physical 
Cause 

NO 

1826 Localized corrosion Superheat #1, T20R1   The mechanical stresses exceeded the 
strength of the tube section where the 
failure occurred due to material wastage / 
thinning    

Root Cause Physical 
Cause 

NO 

 

Section 4 - Measures Reasonably Available to Prevent or Reduce Likelihood of Recurrence (Corrective Actions)  
CA# Description of Corrective Action Analysis of Corrective Action  
1118846 Repair failed Evaporator and Superheat tubes in HRSG #3.   Allow HRSG #3 to be returned to service and EVS #3 to 

be closed. 
 

 Additional Corrective Action Information:  
CA# Responsible 

Person 
Probable 
Effectivene
ss  

Estimated 
Start Date of 

CA 

Estimated 
Completion 

Date 

Estimated Cost of 
Implementation 

3rd Party Needed 
for 

Implementation?   
1118846 RSKREMER 2) Reduce 

Likelihood 
08/30/2018 10/12/2018 30,000.00 YES 

  

Action Effectiveness Definition  
Value Description 
1) Prevent Reoccurrence Action will Prevent Reoccurrence 

2) Reduce Likelihood Action will Reduce Likelihood of Reoccurrence 

3) Lessen Impact Action will Lessen Impact of Reoccurrence 

4) Improvement / Unlikely to Prevent An Improvement but not Likely to Prevent Reoccurrence 

5) Impact Cannot be Determined Action Impact Cannot be Determined at this Time   
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RCFA Name: 20180904_GCO_116_FGD 
SDA Replating Outage

Report Date: 09/04/2018

Report #: 8625 Site: GC
RCFA Facilitator: RJSCHRATZ Location: BN-5201
RCFA Type: Environmental Location name: BAGHOUSE, COMPT A-F, 

HAMON, FGD
Date of Occurrence: Sep 4, 2018, 9:00 AM Investigation Completed: 11/15/2018

Section1 - General Information
Executive Summary:
This bypass venting event is a result of Redundant HRSG Tie in Time. The Tie in Time consisted of extensive work on the 
GECC Spray Dryer Absorber (SDA) vessel, part of the Flue Gas Desulfurization (FGD) Unit. This work was required to 
ensure long term reliability of the SDA and FGD during gas-sharing operation. Other maintenance work, including 
Scheduled HRSG Maintenance on all six HRSGs and Scheduled FGD Maintenance, was coordinated and conducted 
concurrently to minimize bypass venting in accordance with GECC’s PMO Plan.  Pursuant to paragraph 20.d. of the 
Consent Decree, information outlined in Paragraph 20.f. through 20.i., is not required to be included in the RCFA for 
bypass venting events that are a result of Scheduled HRSG Maintenance, Scheduled FGD Maintenance or Redundant 
HRSG Tie in Time.



Environmental Information

Were charge weights to affected ovens reduced to a 42.5 wet tons/oven average 48 hours prior to venting?

8676

#1 #2 #3 #4

Stack Lid Open Date/Time 9/4/18 06:30 9/4/18 07:30 9/4/18 05:00 9/4/18 05:45

Stack Lid Close Date/Time 10/23/18 21:58 10/23/18 21:58 10/23/18 21:58 10/23/18 21:58

Total Bypass Venting Time (mins) 71490 66012 66192 67902

Total Bypass Venting Time (hrs) 1191.50 1100.20 1103.20 1131.70

#5 #6

Stack Lid Open Date/Time 9/4/18 08:14 9/4/18 08:20

Stack Lid Close Date/Time 10/23/18 21:58 10/15/18 05:30

Total Bypass Venting Time (mins) 68886 71376

Total Bypass Venting Time (hrs) 1148.10 1189.60

Pollutant: Lead 0.0 PM 3.0 SO2 26.9

Date Date

9/4/2018 0.91 10/1/2018 0.85

9/5/2018 0.89 10/2/2018 0.84

9/6/2018 0.86 10/3/2018 0.85

9/7/2018 0.88 10/4/2018 0.85

9/8/2018 0.85 10/5/2018 0.84

9/9/2018 0.85 10/6/2018 0.85

9/10/2018 0.86 10/7/2018 0.85

9/11/2018 0.87 10/8/2018 0.87

9/12/2018 0.84 10/9/2018 0.87

9/13/2018 0.81 10/10/2018 0.88

9/14/2018 0.80 10/11/2018 0.87

9/15/2018 0.87 10/12/2018 0.88

9/16/2018 0.80 10/13/2018 0.89

9/17/2018 0.78 10/14/2018 0.89

9/18/2018 0.80 10/15/2018 0.95

9/19/2018 0.82 10/16/2018 0.87

9/20/2018 0.81 10/17/2018 0.89

Vent Stacks Open/Close*

Vent Stack No.

Estimated Quantity of Emissions (tons)

Estimated Avg Coal Sulfur Content Charged Per Day (applies to all ovens charged each day):

Avg S (%): Avg S (%):

 *Vent stack open and close times from beginning to end of 

FGD outage.  Lid openings and closures occurred within the 

overall outage time frame as SDA shakedown occurred and 

plant was brought back online.

Explanation:

Did multiple events involving stack lid open time occur within a 24 period? Yes 

If yes, please list the Maximo RCFA numbers here:

Vent Stacks Open/Close*

Vent Stack No.

Yes 

If no, provide explanation of why the charge weights were not reduced to a 42.5 wet ton average.

Did the coal charged during the bypass event contain less than 1.1% sulfur content? Yes 

If no, provide explanation of why the coal sulfur content was not reduced to a maximum of 1.1%.

SunCoke Energy Environmental RCFA Report

Did the stack lid bypass event result from planned FGD or HRSG maintenance? Yes 

Describe: Planned SDA bypass for SDA outage and replating.
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9/21/2018 0.85 10/18/2018 0.86

9/22/2018 0.84 10/19/2018 0.93

9/23/2018 0.86 10/20/2018 0.89

9/24/2018 0.86 10/21/2018 0.89

9/25/2018 10/22/2018

9/26/2018 10/23/2018

9/27/2018 0.82

9/28/2018 0.82

9/29/2018 0.82

9/30/2018

Affected Oven 

No.

Affected Oven 

No.

1 61

2 62

3 63

4 64

5 65

6 66

7 67

8 68

9 69

10 70

11 71

12 72

13 73

14 74

15 75

16 76

17 77

18 78

19 79

20 80

21 81

22 82

23 83

24 84

25 85

26 86

27 87

28 88

29 89

30 90

31 91

32 92

33 93

34 94

35 95

36 96

37 97

38 98

39 99

40 100

41 101

41.95 41.92

41.78 41.82

41.92 41.69

41.87 41.96

41.83 41.56

41.91 42.08

41.88 41.65

41.98 42.04

41.92 41.74

42.02 42.06

39.62 41.75

41.95 41.92

42.03 41.88

41.96 42.09

40.15 41.75

41.90 42.06

41.91 41.65

38.41 41.99

41.78 41.55

41.95 41.95

42.05 41.63

41.95 38.33

41.93 41.65

42.30 40.31

42.18 41.80

42.06 42.04

40.36 42.09

42.27 42.10

42.18 41.88

42.30 42.05

42.25 37.50

42.43 42.16

42.23 41.87

42.37 42.16

37.70 38.39

42.10 42.01

42.37 42.10

40.55 42.10

38.39 41.92

42.08 42.08

42.05 39.68

Estimated Avg Charge Tons per Oven Charged (avg over duration of event):

Estimated Avg Coal Charge Weight/ 

Oven:

Estimated Avg Coal Charge Weight/ 

Oven:

0.87

0.85

0.90

0.92

0.92
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42 102

43 103

44 104

45 105

46 106

47 107

48 108

49 109

50 110

51 111

52 112

53 113

54 114

55 115

56 116

57 117

58 118

59 119

60 120

42.03 42.06

41.53 41.79

41.98 41.81

41.73 41.88

42.04 42.10

41.76 39.95

42.15 40.13

41.95 41.97

42.05 42.20

42.02 39.57

40.24 42.15

41.73 41.91

42.00 42.18

41.73 41.86

42.09 41.90

41.70 41.77

41.98 41.84

41.99 41.98

38.47 40.34



Bypass Venting Emissions Calculations for Gateway Energy and Coke Company

Emission Factors (for one bypass vent stack)*:

Lead 0.089 lb/hr September 2018 Test, GECC, Bypass Vent Stack #5

PM (Filt + Cond) 21.2 lb/hr September 2018 Test, GECC, Bypass Vent Stack #5

SO2 192.8 lb/hr Calculated from 2nd half CEMS data

Corresponding RCFA Report:

Start Date/Time of Bypass Venting: 9/4/18 08:14

End Date/Time of Bypass Venting: 10/23/18 21:58

Bypass Vent Stack Lid Open and Close Date/Time:

#1 #2 #3 #4 #5 #6

Open Date/Time: 9/4/18 06:30 9/4/18 07:30 9/4/18 05:00 9/4/18 05:45 9/4/18 08:14 9/4/18 08:20

Close Date/Time: 10/23/18 21:58 10/23/18 21:58 10/23/18 21:58 10/23/18 21:58 10/23/18 21:58 10/15/18 05:30

Total Stack Lid Open Time per Bypass Vent Stack:

#1 #2 #3 #4 #5 #6

Hours: 1191.5 1100.2 1103.2 1131.7 1148.1 1189.6

Minutes: 71490 66012 66192 67902 68886 71376

Total Bypass Venting Time:

Hours: 6864.3 Minutes: 411858

Calculation of Bypass Venting Emissions:

     Emissions = Emission Factor (lb/hr) x Total Hours of Bypass Venting x 1 ton/2000 lbs

#1 #2 #3 #4 #5 #6

Lead (lbs) 106.0 97.9 98.2 100.7 102.2 105.9

PM (lbs) 25259.8 23324.2 23387.8 23992.0 24339.7 25219.5

SO2 (lbs) 229721.2 212118.6 212697.0 218191.8 221353.7 229354.9

Total Emissions from Bypass Venting Event

     Total Emissions = Sum of Emissions from Each Affected Bypass Vent Stack

Total tons of Pollutant Emitted During Bypass Venting

Lead (tons) 0.3

PM (tons) 72.8

SO2 (tons) 661.7

*

8625

Please note, most recent stack test data and CEMS data was used to calculate estimated emissions.  
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RCFA Name: 20181020_GCO_120_HRSG 
02 TUBE LEAK

Report Date: 10/20/2018

Report #: 8676 Site: GC
RCFA Facilitator: RJSCHRATZ Location: H-6102
RCFA Type: Environmental Location name: HRSG 02, NOOTER, 

BATTERY A
Date of Occurrence: Oct 20, 2018, 5:43 PM Investigation Completed: 11/15/2018

Section1 - General Information
Executive Summary:

 
On October 20, 2018 Gateway Energy and Coke Company (GECC) experienced a tube leak condition due to corrosion on 
Heat Recovery Steam Generator (HRSG) #2. The tube leak occurred as GECC was completing shakedown of the SDA after 
the SDA Replating Project was completed (see RCFA 8625).  Due to the tube leak, HRSG #2 remained offline and the stack 
lids remained opened after the SDA was fully back online after completion of the SDA Replating Project, which ended on 
October 23, 2018. 
  
 
  
The location of the leaks was found to be in the Evaporator #1 section – row 7 tube 9, row 4 tube 10 and row 2 tube 6. 
Leaks were also discovered in the Superheat #1 section - row 1 tube 16. The repair included the replacement   of the 
failed Evaporator #1 tubes – row 7 tube 9, row 4 tube 10 and row 2 tube 6, as well as the replacement of the Superheat 
tube - row 1 tube 16. Lastly, damaged refractory was repaired. A successful water pressure test was achieved on October 
24, 2018. HRSG #2 was returned to service with EVS #2 closing at 8:01 AM on October 24, 2018. The total venting time 
associated with this event that occurred after the completion of the SDA Replating Project was 10.1 hours.
  



Environmental Information

Were charge weights to affected ovens reduced to a 42.5 wet tons/oven average 48 hours prior to venting?

8625

#1 #2 #3 #4

Stack Lid Open Date/Time 10/23/2018 21:58

Stack Lid Close Date/Time 10/24/2018 8:01

Total Bypass Venting Time (mins) 0 603 0 0

Total Bypass Venting Time (hrs) 0.00 10.0 0.00 0.0

#5 #6

Stack Lid Open Date/Time

Stack Lid Close Date/Time

Total Bypass Venting Time (mins) 0 0

Total Bypass Venting Time (hrs) 0.00 0.00

Pollutant: Lead 0.0 PM 0.1 SO2 1.0

Date Date

10/20/2018 0.90 10/24/2018

10/21/2018 0.89

10/22/2018 0.92

10/23/2018 0.92

Affected Oven 

No.

Affected Oven 

No.

Did the coal charged during the bypass event contain less than 1.1% sulfur content?

Explanation:  

No

Yes 

Describe: 

If no, provide explanation of why the coal sulfur content was not reduced to a maximum of 1.1%.

If no, provide explanation of why the charge weights were not reduced to a 42.5 wet ton average.

Yes 

Avg S (%):

0.885

Did the stack lid bypass event result from planned FGD or HRSG maintenance?

SunCoke Energy Environmental RCFA Report

Avg S (%):

Vent Stack No.

If yes, please list the Maximo RCFA numbers here:

Did multiple events involving stack lid open time occur within a 24 period?

Vent Stacks Open/Close

Explanation:

Vent Stacks Open/Close

Yes 

Estimated Avg Coal Sulfur Content Charged Per Day (applies to all ovens charged each day):

Vent Stack No.

Estimated Quantity of Emissions (tons)

Estimated Avg Charge Tons per Oven Charged (avg over duration of event):

Estimated Avg Coal Charge Weight/ 

Oven:

Estimated Avg Coal Charge Weight/ 

Oven:
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21 81

22 82

23 83

24 84

25 85

26 86

27 87

28 88

29 89

30 90

31 91

32 92

33 93

34 94

35 95

36 96

37 97

38 98

39 99

40 100

42.22

41.77

42.75

41.94

41.92

42.35

42.25

42.24

43.37

42.34

43.42

42.48

42.21

42.28

43.42

41.90

42.72

41.83

41.95

42.33



Bypass Venting Emissions Calculations for Gateway Energy and Coke Company

Emission Factors (for one bypass vent stack)*:

Lead 0.089 lb/hr September 2018 Test, GECC, Bypass Vent Stack #5

PM (Filt + Cond) 21.2 lb/hr September 2018 Test, GECC, Bypass Vent Stack #5

SO2 192.8 lb/hr Calculated from 2nd half CEMS data

Corresponding RCFA Report:

Start Date/Time of Bypass Venting: 10/23/18 21:58

End Date/Time of Bypass Venting: 10/24/18 08:01

Bypass Vent Stack Lid Open and Close Date/Time:

#1 #2 #3 #4 #5

Open Date/Time: 10/23/2018 21:58

Close Date/Time: 10/24/2018 8:01

Total Stack Lid Open Time per Bypass Vent Stack:

#1 #2 #3 #4 #5

Hours: 0.0 10.05 0.0 0.0 0.0

Minutes: 0 603 0 0 0

Total Bypass Venting Time:

Hours: 10.0 Minutes: 603

Calculation of Bypass Venting Emissions:

     Emissions = Emission Factor (lb/hr) x Total Hours of Bypass Venting x 1 ton/2000 lbs

#1 #2 #3 #4 #5

Lead (lbs) 0.0 0.9 0.0 0.0 0.0

PM (lbs) 0.0 213.1 0.0 0.0 0.0

SO2 (lbs) 0.0 1937.6 0.0 0.0 0.0

Total Emissions from Bypass Venting Event

     Total Emissions = Sum of Emissions from Each Affected Bypass Vent Stack

Total tons of Pollutant Emitted During Bypass Venting

Lead (tons) 0.0

PM (tons) 0.1

SO2 (tons) 1.0

*

8676

Please note, most recent stack test data and CEMS data was used to calculate estimated emissions.  



#6

#6

0.0

0

#6

0.0

0.0

0.0
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Section 2 - Investigation Information and Summary 
Cause and Effect Analysis (include steps taken to minimize emissions, if applicable):

 
On October 20, 2018 Gateway Energy and Coke Company (GECC) experienced a tube leak condition due to corrosion on Heat Recovery 
Steam Generator (HRSG) #2. The tube leak occurred as GECC was completing shakedown of the SDA after the SDA Replating Project was 
completed (see RCFA 8625).  Due to the tube leak, HRSG #2 remained offline and the stack lids remained opened after the SDA was fully 
back online after completion of the SDA Replating Project, which ended on October 23, 2018. 

  
 

  
The location of the leaks was found to be in the Evaporator #1 section – row 7 tube 9, row 4 tube 10 and row 2 tube 6. Leaks were also 
discovered in the Superheat #1 section - row 1 tube 16. The repair included the replacement   of the failed Evaporator #1 tubes – row 7 
tube 9, row 4 tube 10 and row 2 tube 6, as well as the replacement of the Superheat tube - row 1 tube 16. Lastly, damaged refractory was 
repaired. A successful water pressure test was achieved on October 24, 2018. HRSG #2 was returned to service with EVS #2 closing at 8:01 
AM on October 24, 2018. The total venting time associated with this event that occurred after the completion of the SDA Replating Project 
was 10.1 hours.
 

  
  
Corrective actions identified were the removal and repair of the tubes, and the future implementation of the redundant HRSG / Gas Sharing 
project at GECC (per action item #585231 of RCFA 2679). The removal and repair of the affected tubes allows for the immediate return to 
service of HRSG #2. Given the potential for other tube leaks to occur, the longer-term corrective action is to install and operate GECC’s 
redundant HRSG. The redundant HRSG will allow for more extensive maintenance to help prevent future tube leaks and will allow for gas to 
be shifted in order to reduce venting while a tube leak is occurring or associated maintenance in ongoing. While the redundant HRSG / Gas 
Sharing project is being implemented, GECC will apply other processes and procedures to minimize the frequency of tube leaks and / or 
venting time that occurs while tube leaks are being repaired. The processes and procedures include but are not limited to the following: 
  
· A tube inspection program that identifies areas of the HRSG that are prone to corrosion and may require more thorough tube inspections; 
  
· An ultrasonic thickness (UT) testing method to identify thinning tubes and a “map” of the UT readings for each HRSG in order to target 
specific areas of the HRSG for additional evaluation or tube replacement; 
  
· An inventory of spare, upgraded, more corrosion resistant materials for certain HRSG sections; 
  
· An orbital welding process that provides a more even, consistent weld quality; and 
  
· The use of soda ash solution as a prewash to make cleaning more effective and to protect tubes from low pH conditions. 
  
It should be noted that GECC was following the above processes and procedures prior to the venting incident, so the processes and 
procedures should not be considered as RCFA corrective actions. 
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Section 3 - Causes
Cause Description of Root Cause Analysis of Root Cause (how did this 

contribute?)
Type of 
Cause

Cause 
Class

Repeat?

1836 Localized corrosion Evaporator #1, T9R7 The mechanical stresses exceeded the 
strength of the tube section where the 
failure occurred due to material 
wastage / thinning

Root Cause Physical 
Cause

NO

1837 Localized corrosion Evaporator #1, T10R4 The mechanical stresses exceeded the 
strength of the tube section where the 
failure occurred due to material 
wastage / thinning

Root Cause Physical 
Cause

NO

1838 Localized corrosion Evaporator #1, T6R2 The mechanical stresses exceeded the 
strength of the tube section where the 
failure occurred due to material 
wastage / thinning

Root Cause Physical 
Cause

NO

1839 Localized corrosion Superheat #1, T16R1 The mechanical stresses exceeded the 
strength of the tube section where the 
failure occurred due to material 
wastage / thinning

Root Cause Physical 
Cause

NO

Section 4 - Measures Reasonably Available to Prevent or Reduce Likelihood of Recurrence (Corrective Actions)

CA# Description of Corrective Action Analysis of Corrective Action 
1135437 Repair failed Evaporator and Superheat tubes in HRSG #2. Enable HRSG #2 to be returned to service and EVS #2 

to be closed.

Additional Corrective Action Information:

CA# Responsible 
Person

Probable 
Effectiveness
	

Estimated 
Start Date of 

CA

Estimated 
Completion 

Date

Estimated Cost of 
Implementation

3rd Party Needed 
for 

Implementation?  
1135437 RJSCHRATZ 2) Reduce 

Likelihood
10/20/2018 11/30/2018 10,474.82 YES

Action Effectiveness Definition

Value Description
1) Prevent Reoccurrence Action will Prevent Reoccurrence
2) Reduce Likelihood Action will Reduce Likelihood of Reoccurrence
3) Lessen Impact Action will Lessen Impact of Reoccurrence
4) Improvement / Unlikely to Prevent An Improvement but not Likely to Prevent Reoccurrence
5) Impact Cannot be Determined Action Impact Cannot be Determined at this Time
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RCFA Name: 20181026_GCO_117_HRSG 03 

TUBE LEAK 

 
Report Date: 10/26/2018 

 

 
Report #: 8643 

 
Site: GC 

 
 

RCFA Facilitator: RJSCHRATZ 
 

Location: H-6103 
 

 
RCFA Type: Environmental 

 
Location name: HRSG 03, NOOTER, 

BATTERY B 

 

 
Date of Occurrence: Oct 26, 2018, 3:40 PM 

 
Investigation Completed: 11/26/2018 

 

Section1 - General Information 

     

 
Executive Summary: 

 

 
On October 26, 2018 Gateway Energy and Coke Company (GECC) experienced a tube leak condition due to corrosion on 
Heat Recovery Steam Generator (HRSG) #3. The emergency vent stack (EVS) #3 was opened at 3:40 PM. HRSG #3 was 
removed from service to facilitate repairs. The location of the leaks were found to be in the Economizer section – row 24, 
tube 1, row 25 tube 2, and row 23 tube 1 - as well as in the Evaporator #1 section - row 7 tube 3. The repair included 
the replacement of the failed Economizer tubes – row 24, tube 1, row 25 tube 2, and row 23 tube 1, as well as 
the replacement of the failed Evaporator tube - row 7 tube 3. Lastly, damaged refractory was repaired. A successful water 
pressure test was achieved on October 29, 2018. HRSG #3 was returned to service with EVS #3 closing at 6:04 AM 
on October 29, 2018. The total venting time associated with this event was 62.4 hours. 

 
 

 



Environmental Information

Were charge weights to affected ovens reduced to a 42.5 wet tons/oven average 48 hours prior to venting?

#1 #2 #3 #4

Stack Lid Open Date/Time 10/26/2018 15:40

Stack Lid Close Date/Time 10/29/2018 6:04

Total Bypass Venting Time (mins) 0 0 3744 0

Total Bypass Venting Time (hrs) 0.00 0.00 62.40 0.0

#5 #6

Stack Lid Open Date/Time

Stack Lid Close Date/Time

Total Bypass Venting Time (mins) 0 0

Total Bypass Venting Time (hrs) 0.00 0.00

Pollutant: Lead 0.0 PM 0.7 SO2 6.0

Date Date

10/26/2018 0.88

10/27/2018 0.93

10/28/2018 0.88

10/29/2018 0.89

Affected Oven 

No. Affected Oven No.

Did the coal charged during the bypass event contain less than 1.1% sulfur content?

Explanation:  Bypass venting was a result of unplanned maintenance; therefore, charge weights could not be reduced at least 48 hours 

in advance. Per the PMO plan, coal charge weights are reduced by approximately two tons per charging cycle during bypass venting 

events that are expected to exceed 24 hours.

No

Yes 

Describe: 

If no, provide explanation of why the coal sulfur content was not reduced to a maximum of 1.1%.

If no, provide explanation of why the charge weights were not reduced to a 42.5 wet ton average.

No

Avg S (%):

Did the stack lid bypass event result from planned FGD or HRSG maintenance?

SunCoke Energy Environmental RCFA Report

Avg S (%):

Vent Stack No.

If yes, please list the Maximo RCFA numbers here:

Did multiple events involving stack lid open time occur within a 24 period?

Vent Stacks Open/Close

Explanation:

Vent Stacks Open/Close

No

Estimated Avg Coal Sulfur Content Charged Per Day (applies to all ovens charged each day):

Vent Stack No.

Estimated Quantity of Emissions (tons)

Estimated Avg Charge Tons per Oven Charged (avg over duration of event):

Estimated Avg Coal Charge Weight/ 

Oven:

Estimated Avg Coal Charge Weight/ 

Oven:
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41 101

42 102

43 103

44 104

45 105

46 106

47 107

48 108

49 109

50 110

51 111

52 112

53 113

54 114

55 115

56 116

57 117

58 118

59 119

60 120

48.79

46.81

44.72

46.47

45.18

46.92

45.66

47.76

46.21

47.76

46.32

42.79

42.33

43.45

42.77

44.50

43.70

45.14

44.16

45.77



Bypass Venting Emissions Calculations for Gateway Energy and Coke Company

Emission Factors (for one bypass vent stack)*:

Lead 0.089 lb/hr September 2018 Test, GECC, Bypass Vent Stack #5

PM (Filt + Cond) 21.2 lb/hr September 2018 Test, GECC, Bypass Vent Stack #5

SO2 192.8 lb/hr Calculated from 2nd half CEMS data

Corresponding RCFA Report:

Start Date/Time of Bypass Venting: 10/26/18 15:40

End Date/Time of Bypass Venting: 10/29/18 06:04

Bypass Vent Stack Lid Open and Close Date/Time:

#1 #2 #3 #4 #5 #6

Open Date/Time: 10/26/18 15:40

Close Date/Time: 10/29/18 06:04

Total Stack Lid Open Time per Bypass Vent Stack:

#1 #2 #3 #4 #5 #6

Hours: 0.0 0.0 62.4 0.0 0.0 0.0

Minutes: 0 0 3744 0 0 0

Total Bypass Venting Time:

Hours: 62.4 Minutes: 3744

Calculation of Bypass Venting Emissions:

     Emissions = Emission Factor (lb/hr) x Total Hours of Bypass Venting x 1 ton/2000 lbs

#1 #2 #3 #4 #5 #6

Lead (lbs) 0.0 0.0 5.6 0.0 0.0 0.0

PM (lbs) 0.0 0.0 1322.9 0.0 0.0 0.0

SO2 (lbs) 0.0 0.0 12030.7 0.0 0.0 0.0

Total Emissions from Bypass Venting Event

     Total Emissions = Sum of Emissions from Each Affected Bypass Vent Stack

Total tons of Pollutant Emitted During Bypass Venting

Lead (tons) 0.0

PM (tons) 0.7

SO2 (tons) 6.0

*

8643

Please note, most recent stack test data and CEMS data was used to calculate estimated emissions. 
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Section 2 - Investigation Information and Summary  

   

 
Cause and Effect Analysis (include steps taken to minimize emissions, if applicable): 

 

 
On October 26, 2018 Gateway Energy and Coke Company (GECC) experienced a tube leak condition due to corrosion on 
Heat Recovery Steam Generator (HRSG) #3. The emergency vent stack (EVS) #3 was opened at 3:40 PM. HRSG #3 was 
removed from service to facilitate repairs. The location of the leaks were found to be in the Economizer section – row 24, 
tube 1, row 25 tube 2, and row 23 tube 1 - as well as in the Evaporator #1 section - row 7 tube 3. The repair included 
the replacement of the failed Economizer tubes – row 24, tube 1, row 25 tube 2, and row 23 tube 1, as well as 
the replacement of the failed Evaporator tube - row 7 tube 3. Lastly, damaged refractory was repaired. A successful water 
pressure test was achieved on October 29, 2018. HRSG #3 was returned to service with EVS #3 closing at 6:04 AM on 
October 29, 2018. The total venting time associated with this event was 62.4 hours.   
 
Corrective actions identified were the removal and repair of the tubes, and the future implementation of the redundant 
HRSG / Gas Sharing project at GECC (per action item #585231 of RCFA 2679). The removal and repair of the affected tubes 
allows for the immediate return to service of HRSG #3. Given the potential for other tube leaks to occur, the longer-term 
corrective action is to install and operate GECC’s redundant HRSG. The redundant HRSG will allow for more extensive 
maintenance to help prevent future tube leaks and will allow for gas to be shifted in order to reduce venting while a tube 
leak is occurring or associated maintenance in ongoing. While the redundant HRSG / Gas Sharing project is being 
implemented, GECC will apply other processes and procedures to minimize the frequency of tube leaks and / or venting 
time that occurs while tube leaks are being repaired. The processes and procedures include but are not limited to the 
following:  
· A tube inspection program that identifies areas of the HRSG that are prone to corrosion and may require more thorough 
tube inspections;  
· An ultrasonic thickness (UT) testing method to identify thinning tubes and a “map” of the UT readings for each HRSG in 
order to target specific areas of the HRSG for additional evaluation or tube replacement;  
· An inventory of spare, upgraded, more corrosion resistant materials for certain HRSG sections;  
· An orbital welding process that provides a more even, consistent weld quality; and  
· The use of soda ash solution as a prewash to make cleaning more effective and to protect tubes from low pH conditions.  
 
It should be noted that GECC was following the above processes and procedures prior to the venting incident, so the 
processes and procedures should not be considered as RCFA corrective actions.  
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Section 3 - Causes 

      

 
Cause Description of Root Cause Analysis of Root Cause (how did this 

contribute?) 
Type of 
Cause 

Cause Class Repeat? 

1840 Localized corrosion Economizer, T2R25   The mechanical stresses exceeded the 
strength of the tube section where the 
failure occurred due to material wastage / 
thinning   

Root Cause Physical 
Cause 

NO 

1841 Localized corrosion Economizer, T1R23   The mechanical stresses exceeded the 
strength of the tube section where the 
failure occurred due to material wastage / 
thinning   

Root Cause Physical 
Cause 

NO 

1842 Localized corrosion Economizer, T1R24   The mechanical stresses exceeded the 
strength of the tube section where the 
failure occurred due to material wastage / 
thinning   

Root Cause Physical 
Cause 

NO 

1843 Localizer corrosion Evaporator #1, T3R7   The mechanical stresses exceeded the 
strength of the tube section where the 
failure occurred due to material wastage / 
thinning   

Root Cause Physical 
Cause 

NO 

 

Section 4 - Measures Reasonably Available to Prevent or Reduce Likelihood of Recurrence (Corrective Actions)  
CA# Description of Corrective Action Analysis of Corrective Action  
1135444 Repair of the leaking Economizer and Evaporator tubes in 

HRSG #3.   

Enable HRSG #3 to be returned to service and EVS #3 to 
be closed. 

 

 Additional Corrective Action Information:  
CA# Responsible 

Person 
Probable 
Effectivene
ss  

Estimated 
Start Date of 

CA 

Estimated 
Completion 

Date 

Estimated Cost of 
Implementation 

3rd Party Needed 
for 

Implementation?   
1135444 RJSCHRATZ 2) Reduce 

Likelihood 
10/26/2018 11/30/2018 15,000.00 YES 

  

Action Effectiveness Definition  
Value Description 
1) Prevent Reoccurrence Action will Prevent Reoccurrence 

2) Reduce Likelihood Action will Reduce Likelihood of Reoccurrence 

3) Lessen Impact Action will Lessen Impact of Reoccurrence 

4) Improvement / Unlikely to Prevent An Improvement but not Likely to Prevent Reoccurrence 

5) Impact Cannot be Determined Action Impact Cannot be Determined at this Time 
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RCFA Name: 20181102_GCO_118_HRSG 06 

TUBE LEAK 

 
Report Date: 11/02/2018 

 

 
Report #: 8667 

 
Site: GC 

 
 

RCFA Facilitator: RJSCHRATZ 
 

Location: H-6106 
 

 
RCFA Type: Environmental 

 
Location name: HRSG 06, NOOTER, 

BATTERY C 

 

 
Date of Occurrence: Nov 2, 2018, 9:15 AM 

 
Investigation Completed: 11/28/2018 

 

Section1 - General Information 

     

 
Executive Summary: 

 

 
On November 2, 2018 Gateway Energy and Coke Company (GECC) experienced a tube leak condition due to corrosion on 
Heat Recovery Steam Generator (HRSG) #6. The emergency vent stack (EVS) #6 was opened at 9:15 AM. HRSG #6 was 
removed from service to facilitate repairs. The location of the leaks were found to be in the Superheat #1 section – row 1 
tube 26. Leaks were also discovered in the Support Tube, row 2. The repair included the removal and plugging of the failed 
Superheat #1 tube  – row 1 tube 26, as well as the removal and replacement of the Support Tube -  row 2. Lastly, damaged 
refractory was repaired. A successful water pressure test was achieved on November 4, 2018. HRSG #6 was returned to 
service with EVS #6 closing at 8:25 PM on November 4, 2018. The total venting time associated with this event was 59.2 
hours. 

 
 

 



Environmental Information

Were charge weights to affected ovens reduced to a 42.5 wet tons/oven average 48 hours prior to venting?

#1 #2 #3 #4

Stack Lid Open Date/Time

Stack Lid Close Date/Time

Total Bypass Venting Time (mins) 0 0 0 0

Total Bypass Venting Time (hrs) 0.00 0.00 0.00 0.0

#5 #6

Stack Lid Open Date/Time 11/2/2018 9:15

Stack Lid Close Date/Time 11/4/2018 20:25

Total Bypass Venting Time (mins) 0 3550

Total Bypass Venting Time (hrs) 0.00 59.17

Pollutant: Lead 0.0 PM 0.6 SO2 5.7

Date Date

11/2/2018 0.89

11/3/2018 0.87

11/4/2018 0.88

Affected Oven 

No.

Affected Oven 

No.

Did the coal charged during the bypass event contain less than 1.1% sulfur content?

Explanation:  Bypass venting was a result of unplanned maintenance; therefore, charge weights could not be reduced at least 48 hours 

in advance. Per the PMO plan, coal charge weights are reduced by approximately two tons per charging cycle during bypass venting 

events that are expected to exceed 24 hours.

No

Yes 

Describe: 

If no, provide explanation of why the coal sulfur content was not reduced to a maximum of 1.1%.

If no, provide explanation of why the charge weights were not reduced to a 42.5 wet ton average.

No

Avg S (%):

Did the stack lid bypass event result from planned FGD or HRSG maintenance?

SunCoke Energy Environmental RCFA Report

Avg S (%):

Vent Stack No.

If yes, please list the Maximo RCFA numbers here:

Did multiple events involving stack lid open time occur within a 24 period?

Vent Stacks Open/Close

Explanation:

Vent Stacks Open/Close

No

Estimated Avg Coal Sulfur Content Charged Per Day (applies to all ovens charged each day):

Vent Stack No.

Estimated Quantity of Emissions (tons)

Estimated Avg Charge Tons per Oven Charged (avg over duration of event):

Estimated Avg Coal Charge Weight/ 

Oven:

Estimated Avg Coal Charge Weight/ 

Oven:
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41 101

42 102

43 103

44 104

45 105

46 106

47 107

48 108

49 109

50 110

51 111

52 112

53 113

54 114

55 115

56 116

57 117

58 118

59 119

60 120

45.96

43.70

44.46

44.93

43.67

43.41

44.84

44.80

44.56

44.26

43.67

43.84

46.95

44.95

44.73

44.38

45.27

44.23

44.67

44.70



Bypass Venting Emissions Calculations for Gateway Energy and Coke Company

Emission Factors (for one bypass vent stack)*:

Lead 0.089 lb/hr September 2018 Test, GECC, Bypass Vent Stack #5

PM (Filt + Cond) 21.2 lb/hr September 2018 Test, GECC, Bypass Vent Stack #5

SO2 192.8 lb/hr Calculated from 2nd half CEMS data

Corresponding RCFA Report:

Start Date/Time of Bypass Venting: 11/2/18 09:15

End Date/Time of Bypass Venting: 11/4/18 20:25

Bypass Vent Stack Lid Open and Close Date/Time:

#1 #2 #3 #4 #5 #6

Open Date/Time: 11/2/2018 9:15

Close Date/Time: 11/4/2018 20:25

Total Stack Lid Open Time per Bypass Vent Stack:

#1 #2 #3 #4 #5 #6

Hours: 0.0 0.0 0.0 0.0 0.0 59.2

Minutes: 0 0 0 0 0 3550

Total Bypass Venting Time:

Hours: 59.2 Minutes: 3550

Calculation of Bypass Venting Emissions:

     Emissions = Emission Factor (lb/hr) x Total Hours of Bypass Venting x 1 ton/2000 lbs

#1 #2 #3 #4 #5 #6

Lead (lbs) 0.0 0.0 0.0 0.0 0.0 5.3

PM (lbs) 0.0 0.0 0.0 0.0 0.0 1254.3

SO2 (lbs) 0.0 0.0 0.0 0.0 0.0 11407.3

Total Emissions from Bypass Venting Event

     Total Emissions = Sum of Emissions from Each Affected Bypass Vent Stack

Total tons of Pollutant Emitted During Bypass Venting

Lead (tons) 0.0

PM (tons) 0.6

SO2 (tons) 5.7

*

8667

Please note, most recent stack test data and CEMS data was used to calculate estimated emissions.  
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Section 2 - Investigation Information and Summary  

   

 
Cause and Effect Analysis (include steps taken to minimize emissions, if applicable): 

 

 
On November 2, 2018 Gateway Energy and Coke Company (GECC) experienced a tube leak condition due to corrosion on 
Heat Recovery Steam Generator (HRSG) #6. The emergency vent stack (EVS) #6 was opened at 9:15 AM. HRSG #6 was 
removed from service to facilitate repairs. The location of the leaks were found to be in the Superheat #1 section – row 1 
tube 26. Leaks were also discovered in the Support Tube, row 2. The repair included the removal and plugging of the failed 
Superheat #1 tube  – row 1 tube 26, as well as the removal and replacement of the Support Tube -  row 2. Lastly, damaged 
refractory was repaired. A successful water pressure test was achieved on November 4, 2018. HRSG #6 was returned to 
service with EVS #6 closing at 8:25 PM on November 4, 2018. The total venting time associated with this event was 59.2 
hours. 
 
Corrective actions identified were the removal and repair of the tubes, and the future implementation of the redundant 
HRSG / Gas Sharing project at GECC (per action item #585231 of RCFA 2679). The removal and repair of the affected tubes 
allows for the immediate return to service of HRSG #6. Given the potential for other tube leaks to occur, the longer-term 
corrective action is to install and operate GECC’s redundant HRSG. The redundant HRSG will allow for more extensive 
maintenance to help prevent future tube leaks and will allow for gas to be shifted in order to reduce venting while a tube 
leak is occurring or associated maintenance in ongoing. While the redundant HRSG / Gas Sharing project is being 
implemented, GECC will apply other processes and procedures to minimize the frequency of tube leaks and / or venting 
time that occurs while tube leaks are being repaired. The processes and procedures include but are not limited to the 
following:  
· A tube inspection program that identifies areas of the HRSG that are prone to corrosion and may require more thorough 
tube inspections;  
· An ultrasonic thickness (UT) testing method to identify thinning tubes and a “map” of the UT readings for each HRSG in 
order to target specific areas of the HRSG for additional evaluation or tube replacement;  
· An inventory of spare, upgraded, more corrosion resistant materials for certain HRSG sections;  
· An orbital welding process that provides a more even, consistent weld quality; and  
· The use of soda ash solution as a prewash to make cleaning more effective and to protect tubes from low pH conditions. 
  
It should be noted that GECC was following the above processes and procedures prior to the venting incident, so the 
processes and procedures should not be considered as RCFA corrective actions.  
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Section 3 - Causes 

      

 
Cause Description of Root Cause Analysis of Root Cause (how did this 

contribute?) 
Type of 
Cause 

Cause Class Repeat? 

1848 Localized corrosion Superheat #1, T26R1   The mechanical stresses exceeded the 
strength of the tube section where the 
failure occurred due to material wastage / 
thinning   

Root Cause Physical 
Cause 

NO 

1849 Localized corrosion, Support tube row 2   The mechanical stresses exceeded the 
strength of the tube section where the 
failure occurred due to material wastage / 
thinning   

Root Cause Physical 
Cause 

NO 

 

Section 4 - Measures Reasonably Available to Prevent or Reduce Likelihood of Recurrence (Corrective Actions)  
CA# Description of Corrective Action Analysis of Corrective Action  
1136775 Repair of the leaking Superheat and Support tubes in HRSG 

#6.   
Enable HRSG #6 to be returned to service and EVS #6 to 
be closed. 

 

 Additional Corrective Action Information:  
CA# Responsible 

Person 
Probable 
Effectivene
ss  

Estimated 
Start Date of 

CA 

Estimated 
Completion 

Date 

Estimated Cost of 
Implementation 

3rd Party Needed 
for 

Implementation?   
1136775 RJSCHRATZ 2) Reduce 

Likelihood 
11/02/2018 11/30/2018 23,007.00 YES 

  

Action Effectiveness Definition  
Value Description 
1) Prevent Reoccurrence Action will Prevent Reoccurrence 

2) Reduce Likelihood Action will Reduce Likelihood of Reoccurrence 

3) Lessen Impact Action will Lessen Impact of Reoccurrence 

4) Improvement / Unlikely to Prevent An Improvement but not Likely to Prevent Reoccurrence 

5) Impact Cannot be Determined Action Impact Cannot be Determined at this Time   
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RCFA Name: 20181120_GCO_121_HRSG 06 

TUBE LEAK 

 
Report Date: 11/26/2018 

 

 
Report #: 8720 

 
Site: GC 

 
 

RCFA Facilitator: RJSCHRATZ 
 

Location: H-6106 
 

 
RCFA Type: Environmental 

 
Location name: HRSG 06, NOOTER, 

BATTERY C 

 

 
Date of Occurrence: Nov 20, 2018, 4:51 PM 

 
Investigation Completed: 12/10/2018 

 

Section1 - General Information 

     

 
Executive Summary: 

 

 
On November 20, 2018 Gateway Energy and Coke Company (GECC) experienced a tube leak condition due to corrosion on 
Heat Recovery Steam Generator (HRSG) #6. The emergency vent stack (EVS) #6 was opened at 4:51 PM. HRSG #6 was 
removed from service to facilitate repairs. The location of the leaks were found to be in the Economizer section – row 11 
tube 1. The repair included the removal and replacement of the failed   Economizer tube  – row 11 tube 1, as well as the 
repair of damaged refractory. A successful water pressure test was achieved on November 22, 2018. HRSG #6 was returned 
to service with EVS #6 closing at 4:45 AM on November 22, 2018. The total venting time associated with this event 
was 35.9 hours. 

 
 

 



Environmental Information

Were charge weights to affected ovens reduced to a 42.5 wet tons/oven average 48 hours prior to venting?

#1 #2 #3 #4

Stack Lid Open Date/Time

Stack Lid Close Date/Time

Total Bypass Venting Time (mins) 0 0 0 0

Total Bypass Venting Time (hrs) 0.00 0.00 0.00 0.0

#5 #6

Stack Lid Open Date/Time 11/20/2018 16:51

Stack Lid Close Date/Time 11/22/2018 4:45

Total Bypass Venting Time (mins) 0 2154

Total Bypass Venting Time (hrs) 0.00 35.90

Pollutant: Lead 0.0 PM 0.4 SO2 3.5

Date Date

11/20/2018 0.91

11/21/2018 0.87

11/22/2018 0.84

Affected Oven 

No.

Affected Oven 

No.

Did the coal charged during the bypass event contain less than 1.1% sulfur content?

Explanation:  Bypass venting was a result of unplanned maintenance; therefore, charge weights could not be reduced at least 48 hours 

in advance. Per the PMO plan, coal charge weights are reduced by approximately two tons per charging cycle during bypass venting 

events that are expected to exceed 24 hours.

No

Yes 

Describe: 

If no, provide explanation of why the coal sulfur content was not reduced to a maximum of 1.1%.

If no, provide explanation of why the charge weights were not reduced to a 42.5 wet ton average.

No

Avg S (%):

Did the stack lid bypass event result from planned FGD or HRSG maintenance?

SunCoke Energy Environmental RCFA Report

Avg S (%):

Vent Stack No.

If yes, please list the Maximo RCFA numbers here:

Did multiple events involving stack lid open time occur within a 24 period?

Vent Stacks Open/Close

Explanation:

Vent Stacks Open/Close

No

Estimated Avg Coal Sulfur Content Charged Per Day (applies to all ovens charged each day):

Vent Stack No.

Estimated Quantity of Emissions (tons)

Estimated Avg Charge Tons per Oven Charged (avg over duration of event):

Estimated Avg Coal Charge Weight/ 

Oven:

Estimated Avg Coal Charge Weight/ 

Oven:
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41 101

42 102

43 103

44 104

45 105

46 106

47 107

48 108

49 109

50 110

51 111

52 112

53 113

54 114

55 115

56 116

57 117

58 118

59 119

60 120

45.56

44.18

45.53

45.61

43.51

43.16

44.97

45.34

44.16

44.54

44.22

43.94

45.56

44.91

45.58

43.64

46.06

44.72

45.55

44.22



Bypass Venting Emissions Calculations for Gateway Energy and Coke Company

Emission Factors (for one bypass vent stack)*:

Lead 0.089 lb/hr September 2018 Test, GECC, Bypass Vent Stack #5

PM (Filt + Cond) 21.2 lb/hr September 2018 Test, GECC, Bypass Vent Stack #5

SO2 192.8 lb/hr Calculated from 2nd half CEMS data

Corresponding RCFA Report:

Start Date/Time of Bypass Venting: 11/20/18 16:51

End Date/Time of Bypass Venting: 11/22/18 04:45

Bypass Vent Stack Lid Open and Close Date/Time:

#1 #2 #3 #4 #5 #6

Open Date/Time: 11/20/2018 16:51

Close Date/Time: 11/22/2018 4:45

Total Stack Lid Open Time per Bypass Vent Stack:

#1 #2 #3 #4 #5 #6

Hours: 0.0 0.0 0.0 0.0 0.0 35.9

Minutes: 0 0 0 0 0 2154

Total Bypass Venting Time:

Hours: 35.9 Minutes: 2154

Calculation of Bypass Venting Emissions:

     Emissions = Emission Factor (lb/hr) x Total Hours of Bypass Venting x 1 ton/2000 lbs

#1 #2 #3 #4 #5 #6

Lead (lbs) 0.0 0.0 0.0 0.0 0.0 3.2

PM (lbs) 0.0 0.0 0.0 0.0 0.0 761.1

SO2 (lbs) 0.0 0.0 0.0 0.0 0.0 6921.5

Total Emissions from Bypass Venting Event

     Total Emissions = Sum of Emissions from Each Affected Bypass Vent Stack

Total tons of Pollutant Emitted During Bypass Venting

Lead (tons) 0.0

PM (tons) 0.4

SO2 (tons) 3.5

*

8720

Please note, most recent stack test data and CEMS data was used to calculate estimated emissions.  
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Section 2 - Investigation Information and Summary  

   

 
Cause and Effect Analysis (include steps taken to minimize emissions, if applicable): 

 

 
On November 20, 2018 Gateway Energy and Coke Company (GECC) experienced a tube leak condition due to corrosion on 
Heat Recovery Steam Generator (HRSG) #6. The emergency vent stack (EVS) #6 was opened at 4:51 PM. HRSG #6 was 
removed from service to facilitate repairs. The location of the leaks were found to be in the Economizer section – row 11 
tube 1. The repair included the removal and replacement of the failed   Economizer tube  – row 11 tube 1, as well as the 
repair of damaged refractory. A successful water pressure test was achieved on November 22, 2018. HRSG #6 was returned 
to service with EVS #6 closing at 4:45 AM on November 22, 2018. The total venting time associated with this event 
was 35.9 hours. 
 
Corrective actions identified were the removal and repair of the tubes, and the future implementation of the redundant 
HRSG / Gas Sharing project at GECC (per action item #585231 of RCFA 2679). The removal and repair of the affected tubes 
allows for the immediate return to service of HRSG #6. Given the potential for other tube leaks to occur, the longer-term 
corrective action is to install and operate GECC’s redundant HRSG. The redundant HRSG will allow for more extensive 
maintenance to help prevent future tube leaks and will allow for gas to be shifted in order to reduce venting while a tube 
leak is occurring or associated maintenance in ongoing. While the redundant HRSG / Gas Sharing project is being 
implemented, GECC will apply other processes and procedures to minimize the frequency of tube leaks and / or venting 
time that occurs while tube leaks are being repaired. The processes and procedures include but are not limited to the 
following:  
· A tube inspection program that identifies areas of the HRSG that are prone to corrosion and may require more thorough 
tube inspections;  
· An ultrasonic thickness (UT) testing method to identify thinning tubes and a “map” of the UT readings for each HRSG in 
order to target specific areas of the HRSG for additional evaluation or tube replacement;  
· An inventory of spare, upgraded, more corrosion resistant materials for certain HRSG sections;  
· An orbital welding process that provides a more even, consistent weld quality; and  
· The use of soda ash solution as a prewash to make cleaning more effective and to protect tubes from low pH conditions.  
 
It should be noted that GECC was following the above processes and procedures prior to the venting incident, so the 
processes and procedures should not be considered as RCFA corrective actions.  
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Section 3 - Causes 

      

 
Cause Description of Root Cause Analysis of Root Cause (how did this 

contribute?) 
Type of 
Cause 

Cause Class Repeat? 

1852 Localized corrosion in Economizer, Row 11 
Tube 1   

The mechanical stresses exceeded the 
strength of the tube section where the 
failure occurred due to material 
wastage/thinning  
     

Root Cause Physical 
Cause 

NO 

 

Section 4 - Measures Reasonably Available to Prevent or Reduce Likelihood of Recurrence (Corrective Actions)  
CA# Description of Corrective Action Analysis of Corrective Action  
1140170 Repair of the leaking Economizer tube in HRSG #6   Enable HRSG #6 to be returned to service and EVS #6 to 

be closed. 
 

 Additional Corrective Action Information:  
CA# Responsible 

Person 
Probable 
Effectivene
ss  

Estimated 
Start Date of 

CA 

Estimated 
Completion 

Date 

Estimated Cost of 
Implementation 

3rd Party Needed 
for 

Implementation?   
1140170 RSKREMER 2) Reduce 

Likelihood 
11/20/2018 12/14/2018 23,023.41 YES 

  

Action Effectiveness Definition  
Value Description 
1) Prevent Reoccurrence Action will Prevent Reoccurrence 

2) Reduce Likelihood Action will Reduce Likelihood of Reoccurrence 

3) Lessen Impact Action will Lessen Impact of Reoccurrence 

4) Improvement / Unlikely to Prevent An Improvement but not Likely to Prevent Reoccurrence 

5) Impact Cannot be Determined Action Impact Cannot be Determined at this Time   
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RCFA Name: 20181226_GCO_122_HRSG 02 

TUBE LEAK 

 
Report Date: 01/02/2019 

 

 
Report #: 8791 

 
Site: GC 

 
 

RCFA Facilitator: MNAWROCKI 
 

Location: H-6102 
 

 
RCFA Type: Environmental 

 
Location name: HRSG 02, NOOTER, 

BATTERY A 

 

 
Date of Occurrence: Dec 26, 2018, 8:20 AM 

 
Investigation Completed: 01/25/2019 

 

Section1 - General Information 

     

 
Executive Summary: 

 

 
On December 26, 2018 Gateway Energy and Coke Company (GECC) experienced a tube leak condition due to corrosion on 
Heat Recovery Steam Generator (HRSG) #2. The emergency vent stack (EVS) #2 was opened at 08:20 AM. HRSG #2 was 
removed from service to facilitate repairs. The location of the leaks was found to be in Superheat #2 section – row 10 tube 
7, row 10 tube 17 and row 10 tube 20. The repair included the replacement of the failed superheat tubes - row 10 tube 7, 
row 10 tube 17 and row 10 tube 20. A successful water pressure test was achieved on December 28, 2018. HRSG #2 was 
returned to service with EVS #2 closing at 4:34 PM on December 28, 2018.  The total venting time associated with this 
event 56.3 hours.  

 

 
 

 



Environmental Information

Were charge weights to affected ovens reduced to a 42.5 wet tons/oven average 48 hours prior to venting?

#1 #2 #3 #4

Stack Lid Open Date/Time 12/26/2018 8:19

Stack Lid Close Date/Time 12/28/2018 16:34

Total Bypass Venting Time (mins) 0 3375 0 0

Total Bypass Venting Time (hrs) 0.00 56.25 0.00 0.0

#5 #6

Stack Lid Open Date/Time

Stack Lid Close Date/Time

Total Bypass Venting Time (mins) 0 0

Total Bypass Venting Time (hrs) 0.00 0.00

Pollutant: Lead 0.0 PM 0.6 SO2 5.4

Date Date

12/26/2018 0.92

12/27/2018 0.92

12/28/2018 0.92

Affected Oven 

No.

Affected Oven 

No.

Did the coal charged during the bypass event contain less than 1.1% sulfur content?

Explanation:  Bypass venting was a result of unplanned maintenance; therefore, charge weights could not be reduced at least 48 hours 

in advance. Per the PMO plan, coal charge weights are reduced by approximately two tons per charging cycle during bypass venting 

events that are expected to exceed 24 hours.

No

Yes 

Describe: 

If no, provide explanation of why the coal sulfur content was not reduced to a maximum of 1.1%.

If no, provide explanation of why the charge weights were not reduced to a 42.5 wet ton average.

No

Avg S (%):

Did the stack lid bypass event result from planned FGD or HRSG maintenance?

SunCoke Energy Environmental RCFA Report

Avg S (%):

Vent Stack No.

If yes, please list the Maximo RCFA numbers here:

Did multiple events involving stack lid open time occur within a 24 period?

Vent Stacks Open/Close

Explanation:

Vent Stacks Open/Close

No

Estimated Avg Coal Sulfur Content Charged Per Day (applies to all ovens charged each day):

Vent Stack No.

Estimated Quantity of Emissions (tons)

Estimated Avg Charge Tons per Oven Charged (avg over duration of event):

Estimated Avg Coal Charge Weight/ 

Oven:

Estimated Avg Coal Charge Weight/ 

Oven:
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21 81

22 82

23 83

24 84

25 85

26 86

27 87

28 88

29 89

30 90

31 91

32 92

33 93

34 94

35 95

36 96

37 97

38 98

39 99

40 100

40.80

44.13

41.18

43.74

40.56

45.72

41.28

44.58

41.45

44.65

41.49

44.87

41.32

45.63

41.99

43.55

41.50

44.08

40.95

44.63



Bypass Venting Emissions Calculations for Gateway Energy and Coke Company

Emission Factors (for one bypass vent stack)*:

Lead 0.089 lb/hr September 2018 Test, GECC, Bypass Vent Stack #5

PM (Filt + Cond) 21.2 lb/hr September 2018 Test, GECC, Bypass Vent Stack #5

SO2 192.8 lb/hr Calculated from 2nd half CEMS data

Corresponding RCFA Report:

Start Date/Time of Bypass Venting: 12/26/18 08:19

End Date/Time of Bypass Venting: 12/28/18 16:34

Bypass Vent Stack Lid Open and Close Date/Time:

#1 #2 #3 #4 #5 #6

Open Date/Time: 12/26/2018 8:19

Close Date/Time: 12/28/2018 16:34

Total Stack Lid Open Time per Bypass Vent Stack:

#1 #2 #3 #4 #5 #6

Hours: 0.0 56.3 0.0 0.0 0.0 0.0

Minutes: 0 3375 0 0 0 0

Total Bypass Venting Time:

Hours: 56.3 Minutes: 3375

Calculation of Bypass Venting Emissions:

     Emissions = Emission Factor (lb/hr) x Total Hours of Bypass Venting x 1 ton/2000 lbs

#1 #2 #3 #4 #5 #6

Lead (lbs) 0.0 5.0 0.0 0.0 0.0 0.0

PM (lbs) 0.0 1192.5 0.0 0.0 0.0 0.0

SO2 (lbs) 0.0 10845.0 0.0 0.0 0.0 0.0

Total Emissions from Bypass Venting Event

     Total Emissions = Sum of Emissions from Each Affected Bypass Vent Stack

Total tons of Pollutant Emitted During Bypass Venting

Lead (tons) 0.0

PM (tons) 0.6

SO2 (tons) 5.4

*

8791

Please note, most recent stack test data and CEMS data was used to calculate estimated emissions.  



 

 

 
SunCoke Energy Environmental RCFA Report   

Section 2 - Investigation Information and Summary  

   

 
Cause and Effect Analysis (include steps taken to minimize emissions, if applicable): 

 

 
On December 26, 2018 Gateway Energy and Coke Company (GECC) experienced a tube leak condition due to corrosion on 
Heat Recovery Steam Generator (HRSG) #2. The emergency vent stack (EVS) #2 was opened at 08:20 AM. HRSG #2 was 
removed from service to facilitate repairs. The location of the leaks was found to be in Superheat #2 section – row 10 tube 
7, row 10 tube 17 and row 10 tube 20. The repair included the replacement of the failed superheat tubes - row 10 tube 7, 
row 10 tube 17 and row 10 tube 20. A successful water pressure test was achieved on December 28, 2018.   HRSG #2 was 
returned to service with EVS #2 closing at 4:34 PM on December 28, 2018.    The total venting time associated with this event 

56.3 hours.    

Corrective actions identified were the removal and repair of the tubes, and the future implementation of the redundant 
HRSG / Gas Sharing project at GECC (per action item #585231 of RCFA 2679). The removal and repair of the affected tubes 
allows for the immediate return to service of HRSG #2. Given the potential for other tube leaks to occur, the longer-term 
corrective action is to install and operate GECC’s redundant HRSG. The redundant HRSG will allow for more extensive 
maintenance to help prevent future tube leaks and will allow for gas to be shifted in order to reduce venting while a tube 

leak is occurring or associated maintenance in ongoing. While the redundant HRSG / Gas Sharing project is being 
implemented, GECC will apply other processes and procedures to minimize the frequency of tube leaks and / or venting 
time that occurs while tube leaks are being repaired. The processes and procedures include but are not limited to the 
following:   

· A tube inspection program that identifies areas of the HRSG that are prone to corrosion and may require more thorough 
tube inspections;   

· An ultrasonic thickness (UT) testing method to identify thinning tubes and a “map” of the UT readings for each HRSG in 
order to target specific areas of the HRSG for additional evaluation or tube replacement;   

· An inventory of spare, upgraded, more corrosion resistant materials for certain HRSG sections;   

· An orbital welding process that provides a more even, consistent weld quality; and   

· The use of soda ash solution as a prewash to make cleaning more effective and to protect tubes from low pH conditions.   

It should be noted that GECC was following the above processes and procedures prior to the venting incident, so the 
processes and procedures should not be considered as RCFA corrective actions.   

 
 

 



 

 

 
SunCoke Energy Environmental RCFA Report   

Section 3 - Causes 

      

 
Cause Description of Root Cause Analysis of Root Cause (how did this 

contribute?) 
Type of 
Cause 

Cause Class Repeat? 

1869 Localized corrosion Superheat #2, T20R10   The mechanical stresses exceeded the 
strength of the tube section where the 
failure occurred due to material wastage / 
thinning   

Root Cause Physical 
Cause 

NO 

1870 Localized corrosion Superheat #2, T17R10   The mechanical stresses exceeded the 
strength of the tube section where the 
failure occurred due to material wastage / 
thinning   

Root Cause Physical 
Cause 

NO 

1871 Localized corrosion Superheat #2, T7R10   The mechanical stresses exceeded the 
strength of the tube section where the 
failure occurred due to material wastage / 
thinning   

Root Cause Physical 
Cause 

NO 

 

Section 4 - Measures Reasonably Available to Prevent or Reduce Likelihood of Recurrence (Corrective Actions)  
CA# Description of Corrective Action Analysis of Corrective Action  
1154030 Repair failed Superheat 2 tubes in HRSG #2.   Enable HRSG #2 to be returned to service and EVS #2 to 

be closed. 
 

 Additional Corrective Action Information:  
CA# Responsible 

Person 

Probable 

Effectivene
ss  

Estimated 

Start Date of 
CA 

Estimated 

Completion 
Date 

Estimated Cost of 

Implementation 

3rd Party Needed 

for 
Implementation?   

1154030 MNAWROCKI 2) Reduce 
Likelihood 

12/26/2018 02/01/2019 37,101.00 YES 

  

Action Effectiveness Definition  
Value Description 
1) Prevent Reoccurrence Action will Prevent Reoccurrence 

2) Reduce Likelihood Action will Reduce Likelihood of Reoccurrence 

3) Lessen Impact Action will Lessen Impact of Reoccurrence 

4) Improvement / Unlikely to Prevent An Improvement but not Likely to Prevent Reoccurrence 

5) Impact Cannot be Determined Action Impact Cannot be Determined at this Time 
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Attachment A3 

Action Item Status for Current RCFA Reports 



Site
Action 

Item No.
Description RCFA Report No.

Estimated 

Completion 

Date

Status
Actual Completion 

Date

GC 1106999 HRSG #3 - Remove and plug EVAP #1 Row 1 Tube 3 8365 7/27/18 COMPLETE 7/8/2018

GC 1107001 HRSG #3 - Remove and plug EVAP #1 Row 2 Tube 1 8365 7/27/18 COMPLETE 7/8/2018

GC 1107002 HRSG #3 - Remove and plug EVAP #1 Row 3 Tube 1 8365 7/27/18 COMPLETE 7/8/2018

GC 1107003 HRSG #3 - Remove and plug EVAP #1 Row 3 Tube 2 8365 7/27/18 COMPLETE 7/8/2018

GC 1107004 HRSG #3 - Remove and plug EVAP #1 Row 4 Tube 1 8365 7/27/18 COMPLETE 7/8/2018

GC 1107005 HRSG #3 - Remove and plug EVAP #1 Row 4 Tube 2 8365 7/27/18 COMPLETE 7/8/2018

GC 1107006 HRSG #3 - Remove and plug EVAP #1 Row 4 Tube 3 8365 7/27/18 COMPLETE 7/8/2018

GC 1107007 HRSG #3 - Remove and plug EVAP #1 Row 5 Tube 2 8365 7/27/18 COMPLETE 7/8/2018

GC 1107008 HRSG #3 - Remove and plug EVAP #1 Row 7 Tube 1 8365 7/27/18 COMPLETE 7/8/2018

GC 1107078 HRSG #5 - Remove and plug EVAP #2B Row 4 Tube 22 8366 7/27/18 COMPLETE 7/9/2018

GC 1107079 HRSG #5 - Remove and plug EVAP #2B Row 4 Tube 23 8366 7/27/18 COMPLETE 7/9/2018

GC 1107080 HRSG #5 - Remove and plug EVAP #2B Row 4 Tube 24 8366 7/27/18 COMPLETE 7/9/2018

GC 1107081 HRSG #5 - Remove and plug EVAP #2B Row 5 Tube 23 8366 7/27/18 COMPLETE 7/9/2018

GC 1107082 HRSG #5 - Remove and plug EVAP #2B Row 5 Tube 24 8366 7/27/18 COMPLETE 7/9/2018

GC 1107513 HRSG #3 - Remove and plug Evap #1 Row 3 Tube 12 8372 7/27/18 COMPLETE 7/10/2018

GC 1114472 Repair failed economizer tubes in HRSG #1. 8412 8/24/18 COMPLETE 7/23/2018

GC 1114628 Ensure stack pressure transmitters for HRSG #2 are correctly labeled 8421 9/21/18 COMPLETE 10/10/2018

GC 1114625
HRSG #1 Remove and plug Evaporator #2B section – row 3 tube 14 and row 2 

tube 14
8422 7/25/18 COMPLETE 7/25/2018

GC 1114636 Remove and plug HRSG #6 Evap #1 R1T3, R2T3, R3T3 and R4T3 8441 7/30/18 COMPLETE 7/30/2018

GC 1115406 Training of personnel to identify network types 8444 2/28/19 IN PROGRESS

GC 1116294 Plug Evap #1 Tubes Row 3 Tube 13 and Row 3 Tube 14 8466 9/11/18 COMPLETE 8/11/2018

GC 1118813 Repair internal control circuitry of the UPS in building A. 8474 12/15/18 COMPLETE 12/20/2018

GC 1116335 Repair failed Superheat 2 tubes in HRSG #3. 8476 9/12/18 COMPLETE 8/13/2018

GC 1118758 Repair failed Evaporator and Superheat tubes in HRSG #6 8495 10/01/08 COMPLETE 8/22/2018

GC 1118759 Repair failed Evaporator and Economizer tubes in HRSG#5. 8496 10/01/18 COMPLETE 8/25/2018

GC 1118762 Repair failed Superheat tubes in HRSG#1. 8506 10/01/18 COMPLETE 8/25/2018

GC 1118846 Repair failed Evaporator and Superheat tubes in HRSG #3. 8511 10/12/18 COMPLETE 9/2/2018

GC 1135437 Repair failed Evaporator and Superheat tubes in HRSG #2. 8676 11/30/18 COMPLETE 10/24/2018

GC 1135444 Repair of the leaking Economizer and Evaporator tubes in HRSG #3. 8643 11/30/18 COMPLETE 10/29/2018

GC 1136775 Repair of the leaking Superheat and Support tubes in HRSG #6. 8667 11/30/18 COMPLETE 11/4/2018

GC 1140170 Repair of the leaking Economizer tube in HRSG #6 8720 12/14/18 COMPLETE 11/22/2018

GC 1154030 Repair failed Superheat 2 tubes in HRSG #2. 8791 2/01/19 COMPLETE 12/28/2018

HH 1109657 CD - Add programming for startup of an HCC2 ID Fan 8384 1/01/19 COMPLETE 1/31/2019

Action Item Status for Current RCFA Reports



HH 1126894 CD - Plug failed evaporator tube 9, located in Row 1 of Evaporator 1 in HRSG #6 8588 11/01/18 COMPLETE 10/3/2018

HH 1132062
CD - Plug failed Evap2A tube 12, located in Rows 1, 2, & 3 of Evaporator 2A in 

HRSG #8
8591 11/01/18 COMPLETE 10/4/2018

HH 1154501 CD - Reset Faulted Communication Card 8594 2/01/19 COMPLETE 10/7/2018

HH 1132245 CD - Adjust the SDA inlet pressure during severe weather conditions 8614 3/01/19 IN PROGRESS

HH 1152450 CD - Plug failed evaporator 1, tube 12 of Row 5 HRSG #7 8644 2/01/19 COMPLETE 1/16/2019

HH 1154487
CD - Plug failed evaporator tubes, 12 in row 8 and 14 in Row 11 of Evaporator 2a 

in HRSG #8
8644 2/01/19 COMPLETE 10/18/2018

HH 1149109 CD - Repaired evaporator tube 8 of row 5 of Evaporator 1 in HRSG #7. 8770 2/01/19 COMPLETE 12/19/2018
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Attachment A4 

Action Item Status from Prior Reporting Periods 



Site
Action 

Item No.
Description of Corrective Action

RCFA 

Report 

No.

Reporting 

Period
Status

Estimated 

Completion Date

Actual 

Completion 

Date

GECC 585231 Implementation of Redundant HRSG / Gas Sharing at GCO 2679 1H15 IN PROGRESS approx. 6/9/19

GECC 1068994 Demo HRSG #1 secondary phosphate line 7870 1H18 COMPLETE 12/15/18 12/20/2018

GECC 1083720
HRSG #1 - Replace Economizer Drain Valves during next 

planned Outage
8062 1H18 COMPLETE 10/12/18 10/1/2018

HNCC 539238 CD Implement HH1 gas sharing project 2603 2H14 IN PROGRESS 2/6/2019

HNCC 586848 CD Implement gas sharing project on HNCC No. 1 2635 2H14 IN PROGRESS 2/6/2019

HNCC 586851 CD Consider changing design of water wall headers 2635 2H14 COMPLETE 2/6/2019 12/30/2018

HNCC 596363 CD Implement HH1 gas sharing project 2915 1H15 IN PROGRESS 2/6/2019

HNCC 605928 CD Implement HH1 gas sharing project 3180 1H15 IN PROGRESS 2/6/2019

HNCC 616222 CD Implement HH1 gas sharing project 3205 1H15 IN PROGRESS 2/6/2019

HNCC 773563
CD - Consider adding programming to allow for automatic 

swap from 3-element control to 1-element
4695 1H16 COMPLETE 11/30/2018 7/20/18

HNCC 947632
CD - Evaluate the need to upgrade the valve class of the 

sky vents
6366 2H16 COMPLETE 9/30/18 9/12/18

HNCC 993959 CD - Consider insulating air supply line for ID fans 6683 1H17 COMPLETE 11/01/18 8/23/18

HNCC 993961
CD - Consider adding heat trace to air supply line for ID 

fans
6683 1H17 COMPLETE 11/01/18 8/23/18

HNCC 993962
CD - Consider adding dew point analyzers/transmitters on 

instrument air header throughout plant
6683 1H17 IN PROGRESS 1/01/20

HNCC 993964
CD - Consider adding moisture air blow off valves at ends 

of air headers
6683 1H17 COMPLETE 11/01/18 9/26/18

HNCC 1030450 CD-Add alarm system for faulted processors 7273 2H17 COMPLETE 9/30/18 12/27/18

Corrective Action Item Status from Prior Reporting Periods
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Attachment A5 

Gateway Energy and Coke Company, Charge Weight Reductions 



HRSG #3 Tube Leak, July 6‐8, 2018, RCFA #8365
Stack Lid Open Date/Time 7/6/2018 2:18

Stack Lid Close Date/Time 7/8/2018 1:35 monthly average coal spillage: 0.39 tons per oven

Outage starts 7/6 at 0218 Outage ends 7/8 at 0135

Time Call Weight Charge Weight Time Call Weight Charge Weight Time Call Weight Charge Weight Time Call Weight Charge Weight

41 20:35 46.0 46.25 20:44 44.0 44.63

42 21:11 45.5 45.47 20:42 43.5 43.68

43 01:49 46.0 46.17 03:09 44.0 44.16

44 03:01 47.0 46.95 02:58 45.0 45.59

45 20:42 47.5 47.65 20:52 45.5 45.50

46 21:19 48.0 47.92 20:49 46.0 46.04

47 01:57 48.0 48.18 03:17 46.0 46.22

48 03:10 48.0 47.97 03:06 46.0 46.06

49 20:50 48.0 48.04 20:59 46.0 46.03

50 21:29 48.0 47.79 20:55 46.0 46.17

51 02:04 48.0 48.01 03:25 46.0 45.91

52 03:17 48.0 47.99 03:14 46.0 46.01

53 20:57 48.0 47.88 21:09 46.0 46.06

54 21:38 48.0 48.04 21:02 46.0 46.14

55 02:12 47.0 47.05 03:33 45.0 45.01

56 03:25 47.0 46.97 03:22 45.0 45.01

57 21:05 45.5 45.72 21:17 43.5 46.03

58 21:48 46.5 46.52 21:09 44.5 44.67

59 02:26 46.0 46.20 03:41 44.0 43.91

60 03:33 45.5 45.40 03:30 43.5 43.51

average = 46.08 46.20 average = 45.08 45.32

Accounting for spillage: average = 45.81 average = 44.93

Type of Venting Incident: Unplanned >24 Hours

PMO Plan Requirement for Charge Weight Reduction: yes Call weights dropped by 2 tons per oven

0

Oven 

Number

7/7 ‐ 7/8

Requirements Met:

Drop charge weights by 2 tons per oven until an average of 42.5 

tons per oven across the affected ovens is reached.

Number of days not met:

7/4 ‐ 7/5 7/5 ‐ 7/6 7/6 ‐ 7/7



HRSG #5 Tube Leak, July 6 ‐ 9,2018, RCFA #8366
7/6/2018 9:52

7/9/2018 0:53 monthly average coal spillage: 0.39 tons per oven

Outage starts 7/6 at 0952 Outage ends 7/9 at 0053

Time Call Weight Charge Weight Time Call Weight Charge Weight Time Call Weight Charge Weight Time Call Weight Charge Weight Time Call Weight Charge Weight

81 45.08 04:37 43.0 42.88

82 45.93 4:31 44.0 44.04 04:44

83 47.05 22:08 45.0 45.12 23:24 43.0 43.17

84 46.46 22:13 44.5 44.60

85 46.61 04:44 44.5 44.48

86 47.92 4:38 46.0 45.84 04:54

87 48.02 22:14 46.0 46.10 23:37 44.0 44.10

88 48.13 22:21 46.0 46.16

89 46.60 04:52 44.5 44.54

90 47.98 4:45 46.0 45.98 05:06

91 47.97 22:21 46.0 46.06 23:45 44.0 43.16

92 48.04 22:29 46.0 46.03

93 46.52 04:58 44.5 44.38

94 48.05 4:53 46.0 46.01 06:34

95 47.57 22:28 45.5 45.56 23:52 43.5 43.65

96 47.11 22:37 45.0 44.83

97 46.16 05:06 44.0 43.88

98 46.52 5:00 44.5 44.51 06:43

99 46.46 22:37 44.5 44.53 00:00 42.5 42.57

100 46.06 22:44 44.0 44.07

average = 45.35 46.03 average = 44.98 44.98 average = 44.20 44.17

Accounting for spillage: average = 45.63 average = 44.59 average = 43.77

Type of Venting Incident: Unplanned >24 Hours

PMO Plan Requirement for Charge Weight Reduction: yes Call weights dropped by 2 tons per oven

0

Stack Lid Open Date/Time

Stack Lid Close Date/Time

Oven 

Number

Drop charge weights by 2 tons per oven until an average of 42.5 

tons per oven across the affected ovens is reached.

Requirements Met:

Number of days not met:

7/4 ‐ 7/5 7/5 ‐ 7/6 7/6 ‐ 7/7 7/7 ‐ 7/8 7/8 ‐ 7/9



HRSG #3 Tube Leak, July 9‐10, 2018, RCFA #8372
Stack Lid Open Date/Time 7/9/2018 6:50

Stack Lid Close Date/Time 7/10/2018 19:40 monthly average coal spillage: 0.39 tons per oven

Outage starts 7/9 at 0650 Outage ends 7/10 at 1940

Time Call Weight Charge Weight Time Call Weight Charge Weight Time Call Weight Charge Weight Time Call Weight Charge Weight

41 20:44 44.00 44.63 0.00

42 21:55 44.5 44.64 0.00

43 03:09 44.00 44.16 No oven charging 0.00 No oven charging

44 03:19 46.0 46.00 0.00

45 20:52 45.50 45.50 0.00

46 22:03 47.0 47.12 Operations Down Operations Down 0.00

47 03:17 46.00 46.22 0.00

48 03:27 47.0 47.08 Due to Due to 0.00

49 20:59 46.00 46.03 0.00

50 22:11 47.0 47.28 PCM Fire PCM Fire 0.00

51 03:25 46.00 45.91 0.00

52 03:35 47.0 47.08 0.00

53 21:09 46.00 46.06 0.00

54 22:19 47.0 46.87 0.00

55 03:33 45.00 45.01 0.00

56 03:45 46.0 46.10 0.00

57 21:17 43.50 46.03 0.00

58 22:27 45.0 45.18 0.00

59 03:41 44.00 43.91 0.00

60 03:53 44.5 44.63 0.00

average = 46.10 23.10 average = #DIV/0! 0.00

Accounting for spillage: average = 22.71 average = ‐0.39

Type of Venting Incident: Unplanned >24 Hours

PMO Plan Requirement for Charge Weight Reduction: yes All charge weights were 42.5 tons or less

0

Oven 

Number

7/7 ‐ 7/8 7/8 ‐ 7/9 7/9 ‐ 7/10 7/10 ‐ 7/11

Requirements Met:

Drop charge weights by 2 tons per oven until an average of 42.5 

tons per oven across the affected ovens is reached.

Number of days not met:



HRSG #1 Tube Leak, July 21 ‐ 23, 2018, RCFA #8412
Stack Lid Open Date/Time 7/21/2018 11:23

Stack Lid Close Date/Time 7/23/18 21:27 monthly average coal spillage: 0.39 tons per oven

Outage starts 7/21 at 1123 Outage ends 7/23 at 2127

Time Call Weight Charge Weight Time Call Weight Charge Weight Time Call Weight Charge Weight Time Call Weight Charge Weight Time Call Weight Charge Weight

1 19:51 38.00 38.17 18:59 41.0 40.95 19:06 42.5 42.89

2 19:06 41.0 41.06 19:04 42.5 42.53

3 01:45 38.00 38.33 00:48 41.0 41.13 01:26

4 00:50 41.0 41.30 00:55 42.5 42.86

5 19:59 38.00 38.04 19:14 41.0 41.10 19:15 42.5 42.67

6 19:15 43.0 42.91 19:13 42.5 42.60

7 01:54 39.00 39.31 00:56 42.5 42.53 01:36

8 00:58 43.0 43.18 01:04 42.5 42.79

9 20:16 39.00 39.10 19:21 42.5 42.57 19:23 42.5 42.67

10 19:23 43.0 42.82 19:21 42.5 42.53

11 02:02 39.00 38.90 01:05 42.5 42.57 01:44

12 01:06 43.0 43.13 01:13 42.5 42.50

13 20:23 39.00 39.12 19:30 42.5 42.60 19:32 42.5 42.65

14 19:32 43.0 42.89 19:30 42.5 42.46

15 02:10 38.00 37.78 01:14 41.0 41.00 01:52

16 01:14 41.0 41.89 01:22 42.5 42.62

17 20:36 38.00 38.07 19:38 41.0 41.30 19:40 42.5 42.65

18 19:40 41.0 40.81 19:42 42.5 42.65

19 02:19 38.00 38.16 01:23 41.0 41.11 02:00

20 01:22 41.0 41.17 01:31 42.5 42.63

average = 41.80 41.90 average = 42.05 42.15 average = 42.50 42.65

Accounting for spillage: average = 41.51 average = 41.76 average = 42.26

Type of Venting Incident: Unplanned >24 Hours

PMO Plan Requirement for Charge Weight Reduction: yes All charge weights were 42.5 tons or less

0

Oven 

Number

7/22 ‐ 7/23 7/23 ‐ 7/247/19 ‐ 7/20

Requirements Met:

Drop charge weights by 2 tons per oven until an average of 

42.5 tons per oven across the affected ovens is reached.

Number of days not met:

7/20 ‐ 7/21 7/21 ‐ 7/22



HRSG #1 Tube Leak, July 24 ‐ 25, 2018, RCFA #8422
Stack Lid Open Date/Time 7/24/2018 3:58

Stack Lid Close Date/Time 7/25/18 12:22 monthly average coal spillage: 0.39 tons per oven

Outage starts 7/24 at 0358 Outage ends 7/25 at 12:22

Time Call Weight Charge Weight Time Call Weight Charge Weight Time Call Weight Charge Weight Time Call Weight Charge Weight

1 19:06 42.5 42.89 18:59

2 42.50 42.53 23:26 42.5 42.53

3 01:26 44.0 43.99 01:48

4 42.50 42.86 04:12 42.5 42.76

5 19:15 42.5 42.67 19:11

6 42.50 42.60 23:42 42.5 42.28

7 01:36 45.5 45.58 01:57

8 42.50 42.79 04:21 42.5 42.60

9 19:23 42.5 42.67 19:23

10 42.50 42.53 23:51 42.5 42.35

11 01:44 45.5 45.39 02:05

12 42.50 42.50 04:30 42.5 42.70

13 19:32 42.5 42.65 19:32

14 42.50 42.46 0"03 42.5 42.57

15 01:52 44.0 44.15 02:13

16 42.50 42.62 04:38 42.5 42.56

17 19:40 42.5 42.65 19:51

18 42.50 42.65 00:13 42.5 42.57

19 02:00 44.0 44.07 02:21

20 42.50 42.63 04:46 42.5 42.32

average = 43.03 43.10 average = 42.50 42.52

Accounting for spillage: average = 42.71 average = 42.13

Type of Venting Incident: Unplanned >24 Hours

PMO Plan Requirement for Charge Weight Reduction: yes All call weights were 42.5 tons or less

0

Requirements Met:

Drop charge weights by 2 tons per oven until an average of 

42.5 tons per oven across the affected ovens is reached.

Number of days not met:

Oven 

Number

7/22 ‐ 7/23 7/23 ‐ 7/24 7/24 ‐ 7/25 7/25 ‐ 7/26



HRSG #6 Tube Leak, July 29 ‐ 30, 2018, RCFA #8441
7/29/2018 3:48

7/30/2018 21:54 monthly average coal spillage: 0.39 tons per oven

Outage starts 7/29 at 0348 Outage ends 7/30 at 2154

Time Call Weight Charge Weight Time Call Weight Charge Weight Time Call Weight Charge Weight Time Call Weight Charge Weight Time Call Weight Charge Weight

101 22:16 46.00 46.17 23:46 44.0 44.09

102 45.0 45.08 22:43 45.5 45.63 22:27

103 07:11 44.00 44.19 05:00 42.5 42.46

104 44.5 44.44 08:59 42.5 42.73 05:37

105 22:26 46.50 46.58 23:56 44.5 44.47

106 47.0 47.11 22:52 48.0 48.08 22:34

107 07:19 45.00 45.04 05:08 42.5 42.62

108 47.0 47.18 09:07 42.5 42.85 06:23

109 22:32 46.00 46.17 00:04 44.0 44.03

110 47.0 47.03 22:59 46.0 45.88 22:40

111 07:26 45.00 45.18 05:16 42.5 42.63

112 47.0 47.18 09:14 42.5 42.73 06:30

113 22:40 48.00 48.16 00:13 46.0 45.98

114 46.5 46.58 23:07 48.0 48.16 22:47

115 07:33 43.00 43.64 05:25 42.5 42.63

116 47.0 47.13 09:21 42.5 42.88 06:38

117 22:48 46.50 46.46 00:21 44.5 44.76

118 44.5 44.55 23:15 46.5 46.10 22:53

119 07:40 42.50 42.56 05:33 42.5 42.59

120 45.5 45.65 09:29 42.5 42.95 06:45

average = 44.95 45.11 average = 44.10 44.21 average = 43.55 43.63

Accounting for spillage: average = 44.72 average = 43.82 average = 43.24

Type of Venting Incident: Unplanned >24 Hours

PMO Plan Requirement for Charge Weight Reduction: yes All call weights dropped by 2 tons per oven (to a minimum of 42.5)

0

Oven 

Number

Stack Lid Open Date/Time

Stack Lid Close Date/Time

7/26 ‐ 7/27 7/27 ‐ 7/28 7/28 ‐ 7/29 7/30 ‐ 7/31

Requirements Met:

Drop charge weights by 2 tons per oven until an average of 42.5 

tons per oven across the affected ovens is reached.

Number of days not met:

7/29 ‐ 7/30



HRSG #2 Tube Leak, August 9 ‐ 11, 2018, RCFA #8466
8/9/2018 4:51

8/11/2018 7:29 monthly average coal spillage: 0.43 tons per oven

Outage starts 8/9 at 0451 Outage ends 8/11 at 0729

Time Call Weight Charge Weight Time Call Weight Charge Weight Time Call Weight Charge Weight* Time Call Weight Charge Weight*

21 19:44 45.00 45.30 20:17 43.0 43.00

22 19:44 45.5 45.52 19:35 43.5 43.50

23 01:25 46.50 46.38 02:14 44.5 44.50

24 01:13 47.0 46.86 01:02 45.0 45.00

25 19:52 46.00 46.27 20:25 44.0 44.00

26 19:52 48.0 48.45 19:43 46.0 46.00

27 02:32 48.00 48.40 02:21 46.0 46.00

28 01:21 48.0 48.05 01:09 46.0 46.00

29 20:00 48.00 48.21 20:32 46.0 46.00

30 20:00 48.0 48.13 19:50 46.0 46.00

31 02:41 47.00 47.18 02:28 46.0 46.00

32 01:29 48.0 48.00 01:17 46.0 46.00

33 20:08 48.00 48.29 20:39 46.0 46.00

34 20:08 48.0 48.24 19:58 46.0 46.00

35 02:49 46.00 46.13 02:36 45.0 45.00

36 12:00 45.5 45.63 01:25 43.5 43.50

37 20:17 46.50 47.59 20:48 44.5 44.50

38 20:17 45.5 45.33 20:05 43.5 43.50

39 02:56 45.00 45.18 02:43 43.0 43.00

40 01:45 45.5 45.50 01:32 43.5 43.50

* Data not available. Assumed the same as the call weights.

average = 45.75 45.90 average = 44.85 44.85

Accounting for spillage: average = 45.47 average = 44.42

Type of Venting Incident: Unplanned >24 Hours

PMO Plan Requirement for Charge Weight Reduction: No Call weights not dropped 2 tons on two ovens on 8/10‐11

1

Requirements Met:

Drop charge weights by 2 tons per oven until an average of 

42.5 tons per oven across the affected ovens is reached.

Number of days not met:

8/9 ‐ 8/10 8/10 ‐ 8/11

Stack Lid Open Date/Time

Stack Lid Close Date/Time

Oven 

Number

8/7 ‐ 8/8 8/8 ‐ 8/9



HRSG #3 Tube Leak, August 10‐13, 2018, RCFA #8476
Stack Lid Open Date/Time 8/10/2018 16:37

Stack Lid Close Date/Time 8/13/2018 7:47 monthly average coal spillage: 0.43 tons per oven

Outage starts 8/10 at 1637 Outage ends 8/13 at 0747

Time Call Weight Charge Weight Time Call Weight Charge Weight* Time Call Weight Charge Weight* Time Call Weight Charge Weight* Time Call Weight Charge Weight*

41 46.00 46.20 20:54 44.0 44.00 20:47 42.0 42.00

42 45.5 45.50 20:30 43.5 43.50

43 45.50 45.63 02:51 44.0 44.00 01:55 42.0 42.00

44 47.0 47.00 02:11 45.0 45.00

45 47.50 47.57 21:12 45.5 45.50 20:53 43.0 43.00

46 48.0 48.00 20:38 46.0 46.00

47 47.00 47.03 02:58 46.0 46.00 02:02 44.0 44.00

48 48.0 48.00 02:46 46.0 46.00

49 48.00 48.21 21:08 46.0 46.00 21:00 44.0 44.00

50 48.0 48.00 20:46 46.0 46.00

51 47.00 47.21 03:05 46.0 46.00 02:06 44.0 44.00

52 48.0 48.00 02:53 46.0 46.00

53 48.00 48.26 21:16 46.0 46.00 21:06 44.0 44.00

54 48.0 48.00 20:54 46.0 46.00

55 46.00 46.16 03:13 45.0 45.00 02:15 43.0 43.00

56 47.0 47.00 03:01 45.0 45.00

57 45.50 45.71 21:51 43.5 43.50 21:12 41.5 41.50

58 46.5 46.50 21:02 44.5 44.50

59 45.00 45.11 03:20 44.0 44.00 02:22 42.0 42.00

60 45.5 45.50 03:09 43.5 43.50

* Data not available. Assumed the same as the call weights.

average = 46.08 46.08 average = 45.08 45.08 average = 44.05 44.05

Accounting for spillage: average = 45.65 average = 44.65 average = 43.62

Type of Venting Incident: Unplanned >24 Hours

PMO Plan Requirement for Charge Weight Reduction: No Call weights were not dropped 2 tons on five ovens on 8/10‐11

1Drop charge weights by 2 tons per oven until an average of 42.5 

tons per oven across the affected ovens is reached.

Number of days not met:

8/12 ‐ 8/13Oven 

Number

8/8 ‐ 8/9 8/9 ‐ 8/10 8/10 ‐ 8/11 8/11 ‐ 8/12

Requirements Met:



HRSG #6 Tube Leak, August 19 ‐ 22, 2018, RCFA #8495
8/19/2018 1:40

8/22/2018 3:39 monthly average coal spillage: 0.43 tons per oven

Outage starts 8/19 at 0140 Outage ends 8/22 at 0339

Time Call Weight Charge Weight Time Call Weight Charge Weight* Time Call Weight Charge Weight Time Call Weight Charge Weight Time Call Weight Charge Weight Time Call Weight Charge Weight

101 41.83 00:00 44.0 44.18 22:39 42.5 42.43

102 44.50 44.50 21:57 42.5 42.88 22:06 42.5 42.70

103 41.83 07:09 42.5 42.75 04:36 42.5 42.60

104 44.50 44.50 04:23 42.5 42.60 04:30

105 41.83 00:07 45.5 45.65 22:47 43.5 43.58

106 47.00 47.00 22:04 45.0 45.08 22:13 43.0 43.08

107 41.83 07:16 42.5 42.66 04:43 42.5 42.67

108 46.00 46.00 04:32 44.0 44.19 04:39

109 41.83 00:14 46.0 46.20 22:55 44.0 44.13

110 46.00 46.00 22:13 44.0 44.32 22:21 42.5 42.63

111 41.83 07:23 42.5 42.65 04:50 42.5 42.59

112 46.00 46.00 04:40 44.0 44.07 04:44

113 41.83 00:21 46.0 46.16 23:02 44.0 44.06

114 47.00 47.00 22:20 45.0 45.23 22:28 43.0 43.10

115 41.83 07:30 42.5 42.57 04:57 42.5 42.63

116 45.00 45.00 04:47 43.0 43.08 04:58

117 41.83 00:28 45.0 45.11 23:11 43.0 43.01

118 45.50 45.50 22:27 43.5 43.69 22:36 42.5 42.67

119 41.83 07:37 42.5 42.66 05:04 42.5 42.50

120 43.50 43.50 04:55 42.5 42.60 05:07

* Data not available. Assumed the same as the call weights.

average = 44.70 44.78 average = 43.75 43.92 average = 43.28 43.40 average = 42.87 42.96

Accounting for spillage: average = 44.35 average = 43.49 average = 42.97 average = 42.53

Type of Venting Incident: Unplanned >24 Hours

PMO Plan Requirement for Charge Weight Reduction: yes All call weights dropped by 2 tons per oven (to a minimum of 42.5)

0

Requirements Met:

Drop charge weights by 2 tons per oven until an average of 

42.5 tons per oven across the affected ovens is reached.

Number of days not met:

8/18 ‐ 8/19 8/21 ‐ 8/228/19 ‐ 8/20 8/20 ‐ 8/21

Stack Lid Open Date/Time

Stack Lid Close Date/Time

Oven 

Number

8/16 ‐ 8/17 8/17 ‐ 8/18



HRSG #5 Tube Leak, August 22 ‐ 25, 2018, RCFA #8496
8/22/2018 3:49

8/25/2018 0:24 monthly average coal spillage: 0.43 tons per oven

Outage starts 8/22 at 0349 Outage ends 8/25 at 0024

Time Call Weight Charge Weight Time Call Weight Charge Weight Time Call Weight Charge Weight Time Call Weight Charge Weight Time Call Weight Charge Weight Time Call Weight Charge Weight*

81 46.00 46.09 22:02 44.0 43.86 22:34 42.5 42.50

82 46.0 46.27 21:19 46.0 46.06 00:01 44.0 43.86

83 45.00 45.11 04:02 43.0 42.91 05:21

84 46.5 46.61 03:40 44.0 44.16 06:41 42.5 42.59

85 47.50 47.60 22:09 45.5 45.74 22:41 43.0 43.00

86 48.0 48.16 21:30 48.0 48.02 00:08 46.0 45.84

87 47.00 47.24 04:10 45.0 45.28 05:28

88 48.0 48.18 03:48 48.0 48.08 06:49 46.0 44.96

89 48.00 48.05 22:17 46.0 46.41 22:48 42.5 42.50

90 48.0 48.23 21:38 48.0 48.05 00:15 46.0 46.01

91 47.00 47.16 04:19 45.0 45.21 05:36

92 48.0 48.17 04:02 46.0 48.17 07:03 44.0 44.06

93 48.00 48.11 22:24 46.0 46.13 00:56

94 48.0 48.10 21:52 48.0 48.20 01:24 46.0 46.04

95 46.50 46.58 04:29 44.5 44.48 06:57

96 47.0 47.35 04:13 40.0 40.09 07:11 42.5 42.35

97 47.00 46.99 22:37 45.0 45.01 01:04

98 46.5 46.70 21:58 46.5 46.65 01:31 44.5 44.55

99 44.50 44.58 04:39 42.5 42.49 06:45

100 46.0 46.17 04:20 42.5 42.59 07:19 42.5 42.41

* Data not available. Assumed the same as the call weights.

average = 46.18 46.38 average = 45.18 45.38 average = 44.53 44.51 average = 44.00 43.90

Accounting for spillage: average = 45.95 average = 44.95 average = 44.08 average = 43.47

Type of Venting Incident: Unplanned >24 Hours

PMO Plan Requirement for Charge Weight Reduction: yes All call weights dropped by 2 tons per oven (to a minimum of 42.5)

0

Requirements Met:

Drop charge weights by 2 tons per oven until an average of 

42.5 tons per oven across the affected ovens is reached.

Number of days not met:

8/21 ‐ 8/22 8/22 ‐ 8/23 8/23 ‐ 8/24 8/24 ‐ 8/25

Stack Lid Open Date/Time

Stack Lid Close Date/Time

Oven 

Number

8/19 ‐ 8/20 8/20 ‐ 8/21



HRSG #1 Tube Leak, August 23 ‐ 25, 2018, RCFA #8506
Stack Lid Open Date/Time 8/23/2018 0:44

Stack Lid Close Date/Time 8/25/2018 11:07 monthly average coal spillage: 0.43 tons per oven

Outage starts 8/23 at 0:44 Outage ends 8/25 at 1107

Time Call Weight Charge Weight Time Call Weight Charge Weight Time Call Weight Charge Weight Time Call Weight Charge Weight Time Call Weight Charge Weight*

1 42.50 42.57 19:04 42.5 42.63 19:47 42.5 42.50

2 43.5 43.75 21:09 42.5 42.56

3 42.50 42.59 00:39 42.5 42.62 02:42

4 42.5 42.70 02:51 42.5 42.56

5 44.00 44.13 19:12 42.5 42.70 19:58 42.5 42.50

6 46.0 46.13 21:17 44.0 44.03

7 43.00 43.10 00:47 42.5 42.56 02:53

8 43.0 43.08 02:58 42.5 42.56

9 45.00 45.04 19:20 43.0 43.13 20:06 42.5 42.50

10 46.0 46.27 21:32 44.0 44.18

11 43.00 43.05 00:56 42.5 42.56 03:00

12 43.0 43.08 03:07 42.5 42.73

13 45.00 45.18 19:28 43.0 43.10 20:19 42.5 42.50

14 46.0 46.13 21:44 44.0 44.18

15 42.50 42.57 01:05 42.5 42.43 03:08

16 42.5 42.70 03:15 42.5 42.35

17 43.50 43.53 19:36 42.5 42.70 20:27 42.5 42.50

18 45.0 45.18 21:52 43.0 43.30

19 42.50 42.49 01:16 42.5 42.56 03:22

20 42.5 42.53 03:23 42.5 43.36

* Data not available. Assumed the same as the call weights.

average = 43.30 43.43 average = 42.80 42.94 average = 42.83 42.95

Accounting for spillage: average = 43.00 average = 42.51 average = 42.53

Type of Venting Incident: Unplanned >24 Hours

PMO Plan Requirement for Charge Weight Reduction: yes All call weights dropped by 2 tons per oven (to a minimum of 42.5)

0

Oven 

Number

8/20 ‐ 8/21 8/21 ‐ 8/22 8/22 ‐ 8/23 8/23 ‐ 8/24 8/24 ‐ 8/25

Requirements Met:

Drop charge weights by 2 tons per oven until an average of 

42.5 tons per oven across the affected ovens is reached.

Number of days not met:



HRSG #3 Tube Leak, August 30 ‐ September 2, 2018, RCFA #8511
Stack Lid Open Date/Time 8/30/2018 2:31 Sept. average coal spillage: 0.32 Aug. average coal spillage: 0.43

Stack Lid Close Date/Time 9/2/2018 19:13 2‐month average coal spillage: 0.37 tons per oven

Outage starts 8/30 at 0231 Outage ends 9/2 at 1913

Time Call Weight Charge Weight Time Call Weight Charge Weight Time Call Weight Charge Weight Time Call Weight Charge Weight* Time Call Weight Charge Weight*

41 46.00 46.10 20:55 44.0 44.32 20:18 42.5 42.50

42 20:14 45.5 45.47 20:28 43.5 43.50

43 46.00 46.17 02:50 44.0 44.23 01:37 42.5 42.50

44 01:48 46.0 46.16 02:01 44.0 44.00

45 46.00 45.97 21:05 44.0 44.22 20:27 42.5 42.50

46 20:22 46.5 46.58 20:35 44.5 44.50

47 46.50 46.67 02:57 44.5 44.67 01:44 42.5 42.50

48 01:55 46.5 46.55 02:08 44.5 44.50

49 46.50 46.45 21:18 44.5 44.83 20:34 42.5 42.50

50 20:29 46.5 46.48 20:42 44.5 44.50

51 46.50 46.45 03:04 44.5 44.67 01:51 42.5 42.50

52 02:01 46.5 46.58 02:17 44.5 44.50

53 46.50 46.81 21:35 44.5 44.67 20:46 42.5 42.50

54 20:36 46.5 46.55 20:50 44.5 44.50

55 45.50 45.65 03:12 43.5 43.58 02:01 42.5 42.50

56 02:09 46.5 46.46 02:24 44.5 44.50

57 45.50 45.65 21:57 43.5 43.93 20:55 42.5 42.50

58 20:44 46.5 46.52 20:57 44.5 44.50

59 46.00 46.11 03:19 44.0 44.15 02:12 42.5 42.50

60 02:15 45.5 45.78 02:32 44.5 44.50

* Data not available. Assumed the same as the call weights.

average = 45.18 45.32 average = 44.23 44.34 average = 43.43 43.43

Accounting for spillage: average = 44.95 average = 43.97 average = 43.05

Type of Venting Incident: Unplanned >24 Hours

PMO Plan Requirement for Charge Weight Reduction: no Call weight not dropped by 2 tons on one oven on 8/31‐91

1

Oven 

Number

8/28 ‐ 8/29 8/29 ‐ 8/30 8/30 ‐ 8/31 8/31 ‐ 9/1 9/1 ‐ 9/2

Requirements Met:

Drop charge weights by 2 tons per oven until an average of 42.5 

tons per oven across the affected ovens is reached.

Number of days not met:



FGD Outage, September 4 ‐ October 15, 2018, RCFA #8625
Stack Lid Open Date/Time 9/4/2018 9:03 September avg. coal spillage: 0.32 October avg. coal spillage: 0.31

Stack Lid Close Date/Time 10/15/2018 5:30 2‐month average coal spillage: 0.32 tons per oven

Outage starts 9/4 at 0903

9/5 ‐ 9/6 9/6 ‐ 9/7 9/7 ‐ 9/8 9/8 ‐ 9/9 9/9 ‐ 9/10 9/10 ‐ 9/11 9/11 ‐ 9/12

Call Weight Charge Weight Time Call Weight Charge Weight Time Call Weight Charge Weight Charge Weight Charge Weight Charge Weight Charge Weight Charge Weight Charge Weight Charge Weight

1 44 44.57 44.39 44.39 0.00 0.00

2 42.5 42.69 19:01 44 44.50 44.15 43.53 44.10

3 44 44.15 44.37 44.47 44.09 40.25

4 42.5 42.47 0:50 44 44.13 46.65 42.56 44.09

5 44 44.32 44.15 44.37 46.16 44.21

6 42.5 42.76 19:11 45.0 45.23 44.54 44.41 45.15

7 45 45.08 45.15 45.21 45.08 40.74

8 42.5 42.50 0:58 45 45.02 46.58 45.01 45.17

9 0 0.00 0.00 0.00 29.63 41.96

10 42.5 42.75 19:22 45 45.27 44.10 44.44 45.12

11 45 45.23 45.53 45.36 45.14 40.49

12 42.5 42.57 1:07 46 45.85 46.55 45.17 45.18

13 45 44.57 45.27 42.56 45.12 0.00

14 42.5 42.62 19:41 45 45.55 43.87 43.18 45.08

15 45 45.43 44.07 45.36 45.04 40.11

16 42.5 42.72 1:15 45 45.18 46.58 44.04 45.11

17 44 44.57 44.34 42.88 44.66 44.07

18 42.5 42.75 19:54 44 44.44 43.51 43.32 44.07

19 44 44.28 44.77 44.19 43.81 40.18
20 42.5 42.65 1:23 44 44.25 43.62 42.54 43.96

21 42.5 42.69 44.22 40.43 42.98 42.73

22 42.5 42.44 20:00 42.5 42.79 44.50 42.35 42.63

23 42.5 42.56 44.18 40.40 42.60 39.98

24 42.5 42.54 1:30 42.5 42.50 46.52 42.51 42.56

25 42.5 43.14 45.27 40.43 43.08 42.57

26 42.5 42.57 20:07 42.5 42.69 43.87 42.76 42.53

27 42.5 42.47 45.20 40.39 42.59 40.11

28 42.5 42.70 1:38 42.5 42.56 45.75 42.54 42.50

29 42.5 42.16 45.33 40.47 43.16 42.65

30 42.5 42.79 20:14 42.5 42.86 44.02 44.10 42.53

31 42.5 42.47 45.33 40.36 42.56 40.46

32 42.5 42.49 1:45 42.5 42.63 45.85 43.81 42.59

33 42.5 43.14 0.00 36.26 38.61 41.42

34 42.5 42.62 20:22 42.5 42.69 44.35 42.76 42.60

35 42.5 42.51 45.05 40.55 42.56 39.80

36 42.5 42.43 1:53 42.5 42.40 46.23 42.97 42.51

37 42.5 42.94 44.39 40.53 43.02 42.56

38 42.5 42.62 20:28 42.5 42.79 44.44 42.56 42.57

39 42.5 42.82 44.03 40.44 43.63 39.95
40 42.5 42.28 2:00 42.5 42.51 46.48 42.46 42.59

Oven 

Number

9/2 ‐ 9/3 9/3 ‐ 9/4 9/4 ‐ 9/5



FGD Outage, September 4 ‐ October 15, 2018, RCFA #8625
Stack Lid Open Date/Time 9/4/2018 9:03 September avg. coal spillage: 0.32 October avg. coal spillage: 0.31

Stack Lid Close Date/Time 10/15/2018 5:30 2‐month average coal spillage: 0.32 tons per oven

Outage starts 9/4 at 0903

9/5 ‐ 9/6 9/6 ‐ 9/7 9/7 ‐ 9/8 9/8 ‐ 9/9 9/9 ‐ 9/10 9/10 ‐ 9/11 9/11 ‐ 9/12

Call Weight Charge Weight Time Call Weight Charge Weight Time Call Weight Charge Weight Charge Weight Charge Weight Charge Weight Charge Weight Charge Weight Charge Weight Charge Weight

Oven 

Number

9/2 ‐ 9/3 9/3 ‐ 9/4 9/4 ‐ 9/5

41 42.5 42.44 42.72 38.40 41.58 42.70

42 42.5 42.56 20:42 42.5 42.65 44.42 42.49 42.73

43 42.5 42.75 42.60 40.39 42.56 40.08

44 42.5 42.85 2:09 42.5 42.38 45.93 42.56 42.63

45 42.5 42.51 42.72 40.33 43.08 42.57

46 42.5 42.57 20:50 42.5 42.85 43.84 42.66 42.56

47 42.5 42.75 42.67 40.21 42.53 39.98

48 42.5 43.00 2:16 42.5 42.32 46.25 42.63 42.56

49 42.5 42.41 42.78 40.60 43.13 42.73

50 42.5 42.72 20:58 42.5 42.69 45.44 44.21 42.63

51 42.5 42.70 42.72 40.17 42.41 40.07

52 42.5 42.85 2:22 42.5 42.47 45.72 43.91 43.43

53 42.5 42.57 42.65 40.63 42.60 42.57

54 42.5 42.57 21:05 42.5 42.70 44.99 42.46 42.60

55 42.5 42.81 42.50 39.96 42.56 40.05

56 42.5 42.85 2:29 42.5 42.50 45.23 42.62 42.62

57 42.5 42.70 42.82 38.33 41.26 42.53

58 42.5 42.57 21:13 42.5 42.59 46.80 42.49 42.60

59 42.5 43.02 42.63 38.01 41.09 39.89
60 42.5 43.02 2:35 42.5 42.41 45.75 42.51 42.56

61 42.5 42.69 44.26 38.29 41.03 44.86

62 42.5 42.72 21:21 42.5 42.65 46.70 44.10 42.76

63 42.5 42.78 44.13 38.19 40.95 40.79

64 42.5 42.82 2:42 42.5 42.30 46.30 44.21 42.72

65 42.5 42.50 45.62 40.43 42.63 42.83

66 42.5 42.78 21:28 42.5 42.72 46.90 45.18 42.70

67 42.5 43.08 45.05 40.28 42.56 40.15

68 42.5 43.75 2:49 42.5 42.72 46.35 45.12 44.19

69 42.5 42.86 45.37 40.40 0.00 0.00

70 42.5 42.47 21:35 42.5 42.34 45.71 44.90 42.67

71 42.5 43.16 0.00 36.49 37.98 40.12

72 42.5 42.88 2:55 42.5 42.53 46.51 44.96 44.12

73 42.5 42.78 45.18 40.36 42.63 42.59

74 42.5 42.57 21:43 42.5 42.53 46.84 44.83 42.57

75 42.5 43.02 45.41 40.42 42.56 40.24

76 42.5 42.97 3:02 42.5 42.50 46.00 45.20 42.59

77 42.5 42.67 44.04 38.19 41.06 42.41

78 42.5 42.95 21:51 42.5 42.78 47.03 43.99 42.67

79 42.5 43.05 44.50 38.29 41.09 40.30
80 42.5 43.00 3:09 42.5 42.6 42.18 44.16 42.62



FGD Outage, September 4 ‐ October 15, 2018, RCFA #8625
Stack Lid Open Date/Time 9/4/2018 9:03 September avg. coal spillage: 0.32 October avg. coal spillage: 0.31

Stack Lid Close Date/Time 10/15/2018 5:30 2‐month average coal spillage: 0.32 tons per oven

Outage starts 9/4 at 0903

9/5 ‐ 9/6 9/6 ‐ 9/7 9/7 ‐ 9/8 9/8 ‐ 9/9 9/9 ‐ 9/10 9/10 ‐ 9/11 9/11 ‐ 9/12

Call Weight Charge Weight Time Call Weight Charge Weight Time Call Weight Charge Weight Charge Weight Charge Weight Charge Weight Charge Weight Charge Weight Charge Weight Charge Weight

Oven 

Number

9/2 ‐ 9/3 9/3 ‐ 9/4 9/4 ‐ 9/5

81 42.5 42.82 42.62 38.26 41.13 42.56

82 42.5 42.89 22:02 42.5 42.65 46.38 43.29 42.63

83 42.5 42.95 42.75 38.17 41.07 40.08

84 42.5 42.88 03:27 42.5 42.65 46.45 42.59 42.56

85 42.5 42.75 42.67 39.26 41.03 42.56
86 42.5 42.70 22:09 42.5 42.65 46.48 44.09 42.70

87 42.5 43.01 42.95 38.86 41.06 40.37

88 42.5 42.95 03:38 42.5 42.38 43.77 44.02 42.63

89 42.5 43.02 42.47 40.28 42.63 42.53

90 42.5 42.78 22:15 42.5 42.67 46.65 44.12 42.76

91 42.5 42.92 42.75 40.37 42.51 39.95

92 42.5 42.88 03:45 42.5 42.63 46.61 44.06 42.59

93 42.5 42.89 42.72 39.44 41.11 42.49

94 42.5 42.72 22:22 42.5 42.72 46.97 44.16 42.56

95 42.5 42.78 42.88 38.97 41.11 40.20

96 42.5 42.72 03:52 42.5 42.63 46.16 43.91 42.59

97 42.5 42.85 42.75 38.08 41.11 43.23

98 42.5 42.72 22:28 42.5 42.75 46.32 42.56 42.66

99 42.5 42.98 42.85 38.49 40.97 40.15
100 42.5 42.63 03:59 42.5 42.57 45.81 42.44 42.63

101 44.0 44.37 42.78 40.28 42.60 42.51

102 42.5 42.83 22:35 44.0 44.37 46.95 42.62 42.49

103 44.0 44.13 44.00 40.56 42.63 40.15

104 42.5 42.72 04:07 44.0 44.13 42.12 42.56 42.66

105 45.0 45.30 45.14 40.36 42.56 42.59

106 42.5 42.65 22:41 45.0 45.34 46.83 44.06 42.76

107 44.0 44.35 44.18 41.33 42.53 40.12

108 42.5 42.65 04:15 44.0 44.10 42.66 42.46 42.62

109 0.0 0.00 0.00 36.57 38.26 42.83

110 42.5 42.72 22:48 45.0 45.40 46.10 44.09 42.41

111 45.0 45.43 44.77 41.52 42.56 40.15

112 42.5 42.67 04:23 45.0 45.05 41.70 42.54 42.53

113 45.0 45.30 45.33 40.37 42.63 42.27

114 42.5 42.78 22:55 45.0 45.75 46.55 44.13 42.56

115 44.0 44.55 44.45 41.42 42.62 40.09

116 42.5 42.88 04:31 45.0 45.11 46.58 42.56 42.50

117 44.0 44.53 44.02 40.49 42.63 0.00

118 42.5 42.60 23:02 44.0 44.29 47.21 42.63 42.69

119 44.0 44.39 44.41 40.55 42.59 40.12
120 42.5 42.73 04:41 44.0 42.73 42.11 42.57 42.60

* Charge weights by oven not available these dates

average = 42.43 42.63 42.18 43.24 42.57 41.57 42.10 41.88 40.82

Accounting for spillage: average = 42.31 41.86 42.93 42.25 41.26 41.78 41.56 40.50

Type of Venting Incident: Planned >24 hours

If practicable, beginning 48 hours prior to the beginning of the yes Overall charge weight for duration of outage < 42.5 tons/oven on average

0

Requirements Met:

Number of days not met:scheduled maintenance, reduce the coal charged to the affected ovens to no more 

than a 42.5 ton average on a wet weight basis.



1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19
20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39
40

Oven 

Number

9/12 ‐ 9/13 9/13 ‐ 9/14 9/14 ‐ 9/15 9/15 ‐ 9/16 9/16 ‐ 9/17 9/17 ‐ 9/18 9/18 ‐ 9/19 9/19 ‐ 9/20 9/20 ‐ 9/21 9/21 ‐ 9/22 9/22 ‐ 9/23 9/23 ‐ 9/24 9/24 ‐ 9/25 9/25 ‐ 9/26 9/26 ‐ 9/27 9/27 ‐ 9/28 9/28 ‐ 9/29

Charge Weight Charge Weight* Charge Weight* Charge Weight* Charge Weight* Charge Weight* Charge Weight* Charge Weight* Charge Weight* Charge Weight* Charge Weight* Charge Weight* Charge Weight* Charge Weight* Charge Weight* Charge Weight* Charge Weight*

42.41 42.25 42.28 42.30 42.30 43.10 40.37 42.27

43.45 42.28 41.53 41.89 42.94 42.28 42.22 41.36 41.18

42.41 42.25 42.28 42.30 42.30 43.10 40.37 42.27

42.59 42.28 41.53 41.89 42.94 42.28 42.22 41.36 41.18

42.41 42.25 42.28 42.30 42.30 43.10 40.37 42.27

45.55 42.28 41.53 41.89 0.00 42.28 42.22 41.36 41.18

42.41 42.25 42.28 42.30 42.30 43.10 40.37 42.27

44.00 42.28 41.53 41.89 42.94 42.28 42.22 41.36 41.18

42.41 42.25 42.28 42.30 42.30 43.10 40.37 42.27

45.25 42.28 41.53 41.89 42.94 42.28 42.22 41.36 41.18

42.41 42.25 42.28 42.30 42.30 43.10 40.37 42.27

44.26 42.28 41.53 41.89 42.94 42.28 42.22 41.36 41.18

42.41 42.25 42.28 42.30 42.30 43.10 40.37 42.27

45.20 42.28 41.53 41.89 42.94 42.28 42.22 41.36 41.18

42.41 42.25 42.28 42.30 42.30 43.10 40.37 42.27

42.66 42.28 41.53 41.89 42.94 42.28 42.22 41.36 41.18

42.41 42.25 42.28 42.30 42.30 43.10 40.37 42.27

44.22 42.28 41.53 41.89 42.94 42.28 42.22 41.36 41.18

42.41 42.25 42.28 42.30 42.30 43.10 40.37 42.27

42.46 42.28 41.53 41.89 42.94 42.28 42.22 41.36 41.18

42.41 42.25 42.28 42.30 42.30 43.10 40.37 42.27

42.65 42.28 41.53 41.89 42.94 42.28 42.22 41.36 41.18

42.41 42.25 42.28 42.30 42.30 43.10 40.37 42.27

42.69 42.28 41.53 41.89 42.94 42.28 42.22 41.36 41.18

42.41 42.25 42.28 42.30 42.30 0.00 40.37 42.27

42.81 42.28 41.53 41.89 42.94 42.28 42.22 41.36 41.18

42.41 42.25 42.28 42.30 42.30 43.10 40.37 42.27

42.66 42.28 41.53 41.89 42.94 42.28 42.22 41.36 41.18

42.41 42.25 42.28 42.30 42.30 43.10 40.37 42.27

42.60 42.28 41.53 41.89 42.94 42.28 42.22 41.36 41.18

42.41 42.25 42.28 42.30 42.30 43.10 40.37 42.27

42.57 42.28 41.53 41.89 42.94 42.28 42.22 41.36 41.18

42.41 42.25 42.28 42.30 42.30 43.10 40.37 42.27

42.49 42.28 41.53 41.89 42.94 42.28 42.22 41.36 41.18

42.41 42.25 42.28 42.30 42.30 43.10 40.37 42.27

42.56 42.28 41.53 41.89 42.94 42.28 42.22 41.36 41.18

42.41 42.25 42.28 42.30 42.30 43.10 40.37 42.27

42.56 42.28 41.53 41.89 42.94 42.28 42.22 41.36 41.18

42.41 42.25 42.28 42.30 42.30 43.10 40.37 42.27

42.78 42.28 41.53 41.89 42.94 42.28 42.22 41.36 41.18



Oven 

Number

41

42

43

44

45

46

47

48

49

50

51

52

53

54

55

56

57

58

59
60

61

62

63

64

65

66

67

68

69

70

71

72

73

74

75

76

77

78

79
80

9/12 ‐ 9/13 9/13 ‐ 9/14 9/14 ‐ 9/15 9/15 ‐ 9/16 9/16 ‐ 9/17 9/17 ‐ 9/18 9/18 ‐ 9/19 9/19 ‐ 9/20 9/20 ‐ 9/21 9/21 ‐ 9/22 9/22 ‐ 9/23 9/23 ‐ 9/24 9/24 ‐ 9/25 9/25 ‐ 9/26 9/26 ‐ 9/27 9/27 ‐ 9/28 9/28 ‐ 9/29

Charge Weight Charge Weight* Charge Weight* Charge Weight* Charge Weight* Charge Weight* Charge Weight* Charge Weight* Charge Weight* Charge Weight* Charge Weight* Charge Weight* Charge Weight* Charge Weight* Charge Weight* Charge Weight* Charge Weight*

42.41 42.25 42.28 42.30 42.30 43.10 40.37 42.27

44.10 42.28 41.53 41.89 42.94 42.28 42.22 41.36 41.18

42.41 42.25 42.28 42.30 42.30 43.10 40.37 42.27

44.10 42.28 41.53 41.89 42.94 42.28 42.22 41.36 41.18

42.41 42.25 42.28 42.30 42.30 43.10 40.37 42.27

45.11 42.28 41.53 41.89 42.94 42.28 42.22 41.36 41.18

42.41 42.25 42.28 42.30 42.30 43.10 40.37 42.27

45.30 42.28 41.53 41.89 42.94 42.28 42.22 41.36 41.18

42.41 42.25 42.28 42.30 42.30 43.10 40.37 42.27

0.00 42.28 41.53 41.89 42.94 42.28 42.22 41.36 41.18

42.41 42.25 42.28 42.30 42.30 43.10 40.37 42.27

45.05 42.28 41.53 41.89 42.94 42.28 42.22 41.36 41.18

42.41 42.25 42.28 42.30 42.30 43.10 40.37 42.27

45.40 42.28 41.53 41.89 42.94 42.28 42.22 41.36 41.18

42.41 42.25 42.28 42.30 42.30 43.10 40.37 42.27

45.21 42.28 41.53 41.89 42.94 42.28 42.22 41.36 41.18

42.41 42.25 42.28 42.30 42.30 43.10 40.37 42.27

44.38 42.28 41.53 41.89 42.94 42.28 42.22 41.36 41.18

42.41 42.25 42.28 42.30 42.30 43.10 40.37 42.27

44.23 42.28 41.53 41.89 42.94 42.28 42.22 41.36 41.18

42.41 42.25 42.28 42.30 42.30 43.10 40.37 42.27

43.83 42.28 41.53 41.89 42.94 42.28 42.22 41.36 41.18

42.41 42.25 42.28 42.30 42.30 0.00 40.37 42.27

42.73 42.28 41.53 41.89 42.94 42.28 42.22 41.36 41.18

42.41 42.25 42.28 42.30 42.30 43.10 40.37 42.27

42.08 42.28 41.53 41.89 42.94 42.28 42.22 41.36 41.18

42.41 42.25 42.28 42.30 42.30 43.10 40.37 42.27

42.66 42.28 41.53 41.89 42.94 42.28 42.22 41.36 41.18

42.41 42.25 42.28 42.30 42.30 43.10 40.37 42.27

42.53 42.28 41.53 41.89 42.94 42.28 42.22 41.36 41.18

0.00 42.25 42.28 42.30 42.30 43.10 40.37 42.27

42.70 42.28 41.53 41.89 42.94 42.28 42.22 41.36 41.18

42.41 42.25 42.28 42.30 42.30 43.10 40.37 42.27

42.67 42.28 41.53 41.89 42.94 42.28 42.22 41.36 41.18

42.41 42.25 42.28 42.30 42.30 43.10 40.37 42.27

42.66 42.28 41.53 41.89 42.94 42.28 42.22 41.36 41.18

42.41 42.25 42.28 42.30 42.30 43.10 40.37 42.27

42.88 42.28 41.53 41.89 42.92 42.28 42.22 41.36 41.18

42.22 42.25 42.48 42.30 42.30 43.30 40.17 42.07

42.78 42.48 41.23 0.00 0 42.48 42.02 41.26 41.38



Oven 

Number

81

82

83

84

85

86

87

88

89

90

91

92

93

94

95

96

97

98

99
100

101

102

103

104

105

106

107

108

109

110

111

112

113

114

115

116

117

118

119
120

9/12 ‐ 9/13 9/13 ‐ 9/14 9/14 ‐ 9/15 9/15 ‐ 9/16 9/16 ‐ 9/17 9/17 ‐ 9/18 9/18 ‐ 9/19 9/19 ‐ 9/20 9/20 ‐ 9/21 9/21 ‐ 9/22 9/22 ‐ 9/23 9/23 ‐ 9/24 9/24 ‐ 9/25 9/25 ‐ 9/26 9/26 ‐ 9/27 9/27 ‐ 9/28 9/28 ‐ 9/29

Charge Weight Charge Weight* Charge Weight* Charge Weight* Charge Weight* Charge Weight* Charge Weight* Charge Weight* Charge Weight* Charge Weight* Charge Weight* Charge Weight* Charge Weight* Charge Weight* Charge Weight* Charge Weight* Charge Weight*

42.41 42.25 42.28 42.30 42.30 43.10 40.37 42.27

42.70 42.28 41.53 41.89 42.94 42.28 42.22 41.36 41.18

42.41 42.25 42.28 42.30 42.30 43.10 40.37 42.27

42.59 42.28 41.53 41.89 42.94 42.28 42.22 41.36 41.18

42.41 42.25 42.28 42.30 42.30 43.10 40.37 42.27
42.75 42.28 41.53 41.89 42.94 42.28 42.22 41.36 41.18

42.41 42.25 42.28 42.30 42.30 43.10 40.37 42.27

42.79 42.28 41.53 41.89 42.94 42.28 42.22 41.36 41.18

42.41 42.25 42.28 42.30 42.30 43.10 40.37 42.27

42.81 42.28 41.53 41.89 42.94 42.28 42.22 41.36 41.18

42.41 42.25 42.28 42.30 42.30 43.10 40.37 42.27

42.70 42.28 41.53 41.89 42.94 42.28 42.22 41.36 41.18

42.41 42.25 42.28 42.30 42.30 43.10 40.37 42.27

42.57 42.28 41.53 41.89 42.94 42.28 42.22 41.36 41.18

42.41 42.25 42.28 42.30 42.30 43.10 40.37 42.27

42.59 42.28 41.53 41.89 42.94 42.28 42.22 41.36 41.18

42.41 42.25 42.28 42.30 42.30 43.10 40.37 42.27

42.92 42.28 41.53 41.89 42.94 42.28 42.22 41.36 41.18

42.41 42.25 42.28 42.30 42.30 43.10 40.37 42.27

42.62 42.28 41.53 41.89 42.94 42.28 42.22 41.36 41.18

42.41 42.25 42.28 42.30 42.30 43.10 40.37 42.27

42.53 42.28 41.53 0.00 42.94 42.28 42.22 41.36 41.18

42.41 42.25 42.28 42.30 42.30 43.10 40.37 42.27

42.63 42.28 41.53 41.89 42.94 42.28 42.22 41.36 41.18

42.41 42.25 42.28 42.30 42.30 43.10 40.37 42.27

42.43 42.28 41.53 41.89 42.94 42.28 42.22 41.36 41.18

42.41 42.25 42.28 42.30 42.30 43.10 40.37 42.27

42.66 42.28 41.53 41.89 42.94 42.28 42.22 41.36 41.18

42.41 42.25 42.28 42.30 42.30 43.10 40.37 42.27

42.46 42.28 41.53 41.89 42.94 42.28 42.22 41.36 41.18

42.41 42.25 42.28 42.30 42.30 43.10 40.37 42.27

42.60 42.28 41.53 41.89 42.94 42.28 42.22 41.36 41.18

42.41 42.25 42.28 42.30 42.30 43.10 40.37 42.27

42.69 42.28 41.53 41.89 42.94 42.28 42.22 41.36 41.18

42.41 42.25 42.28 42.30 42.30 43.10 40.37 42.27

42.60 42.28 41.53 41.89 42.94 42.28 42.22 41.36 41.18

42.41 42.25 42.28 42.30 42.30 43.10 40.37 42.27

42.57 42.28 41.53 41.89 42.94 42.28 42.22 41.36 41.18

42.41 42.25 42.28 42.30 42.30 43.10 40.37 42.27

42.67 42.28 41.53 41.89 42.94 42.28 42.22 41.36 41.18

40.55 42.09 41.99 42.27 41.89 41.90 41.39 41.40 41.90 41.90 42.29 41.98 41.94 41.29 40.86 41.81 41.73

40.23 41.78 41.68 41.95 41.57 41.59 41.07 41.08 41.59 41.59 41.98 41.66 41.63 40.98 40.55 41.50 41.41



1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19
20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39
40

Oven 

Number

9/29 ‐ 9/30 9/30 ‐ 10/1 10/1 ‐ 10/2 10/2 ‐ 10/3 10/3 ‐ 10/4 10/4 ‐ 10/5 10/5 ‐ 10/6 10/6 ‐ 10/7 10/7 ‐ 10/8 10/8 ‐ 10/9 10/9 ‐ 10/10 10/10‐ 10/11 10/11 ‐ 10/12 10/12‐ 10/13 10/13 ‐ 10/14 10/14 ‐ 10/15 10/15 ‐ 10/16

Charge Weight* Charge Weight Charge Weight Charge Weight Charge Weight Charge Weight Charge Weight Charge Weight Charge Weight Charge Weight Charge Weight Charge Weight Charge Weight Charge Weight Charge Weight Charge Weight Charge Weight

42.30 42.27 42.30 42.30 42.30 41.30 42.30 42.30 43.23

42.38 40.87 42.22 42.13 40.30 42.30 42.30 42.30

42.30 42.27 42.30 42.30 42.30 41.30 42.30 42.30 43.23

42.38 40.87 42.22 42.13 40.30 42.30 42.30 42.30

42.30 42.27 42.30 42.30 42.30 41.30 42.30 42.30 43.23

42.38 40.87 42.22 42.13 40.30 42.30 42.30 42.30

42.30 42.27 42.30 42.30 42.30 41.30 42.30 42.30 43.23

42.38 40.87 42.22 42.13 40.30 42.30 42.30 42.30

42.30 42.27 42.30 42.30 42.30 41.30 42.30 42.30 43.23

42.38 40.87 42.22 42.13 40.30 42.30 42.30 42.30

42.30 42.27 42.30 42.30 42.30 41.30 42.30 42.30 43.23

42.38 40.87 42.22 42.13 40.30 42.30 42.30 42.30

42.30 42.27 42.30 42.30 42.30 41.30 42.30 42.30 43.23

42.38 40.87 42.22 42.13 40.30 42.30 42.30 42.30

42.30 42.27 42.30 42.30 42.30 41.30 42.30 42.30 43.23

42.38 40.87 42.22 42.13 40.30 42.30 42.30 42.30

42.30 42.27 42.30 42.30 42.30 41.30 42.30 42.30 43.23

42.38 40.87 42.22 42.13 40.30 42.30 42.30 42.30

42.30 42.27 42.30 42.30 42.30 41.30 42.30 42.30 43.23

42.38 40.87 42.22 42.13 40.30 42.30 42.30 42.30

42.30 42.27 42.30 42.30 42.30 41.30 42.30 42.30 43.23

42.38 0.00 0.00 42.13 40.30 42.30 42.30 42.30

42.30 42.27 42.30 42.30 42.30 41.30 42.30 42.30 43.23

42.38 40.87 42.22 42.13 40.30 42.30 42.30 42.30

42.30 42.27 42.30 42.30 42.30 41.30 42.30 42.30 43.23

42.38 40.87 42.22 42.13 40.30 42.30 42.30 42.30

42.30 42.27 42.30 42.30 42.30 41.30 42.30 42.30 43.23

42.38 40.87 42.22 42.13 40.30 42.30 42.30 42.30

42.30 42.27 42.30 42.30 42.30 41.30 42.30 42.30 43.23

42.38 40.87 42.22 42.13 40.30 42.30 42.30 42.30

42.30 42.27 42.30 42.30 42.30 41.30 42.30 42.30 43.23

42.38 40.87 42.22 42.13 40.30 42.30 42.30 42.30

42.30 42.27 42.30 42.30 42.30 41.30 42.30 42.30 43.23

42.38 40.87 42.22 42.13 40.30 42.30 42.30 42.30

42.30 42.27 42.30 42.30 42.30 41.30 42.30 42.30 43.23

42.38 40.87 42.22 42.13 40.30 42.30 42.30 42.30

42.30 42.27 42.30 42.30 42.30 41.30 42.30 42.30 43.23

42.38 40.87 42.22 42.13 40.30 42.30 42.30 42.30

42.30 42.27 42.30 42.30 42.30 41.30 42.30 42.30 43.23

42.38 40.87 42.22 42.13 40.30 42.30 42.30 42.30



Oven 

Number

41

42

43

44

45

46

47

48

49

50

51

52

53

54

55

56

57

58

59
60

61

62

63

64

65

66

67

68

69

70

71

72

73

74

75

76

77

78

79
80

9/29 ‐ 9/30 9/30 ‐ 10/1 10/1 ‐ 10/2 10/2 ‐ 10/3 10/3 ‐ 10/4 10/4 ‐ 10/5 10/5 ‐ 10/6 10/6 ‐ 10/7 10/7 ‐ 10/8 10/8 ‐ 10/9 10/9 ‐ 10/10 10/10‐ 10/11 10/11 ‐ 10/12 10/12‐ 10/13 10/13 ‐ 10/14 10/14 ‐ 10/15 10/15 ‐ 10/16

Charge Weight* Charge Weight Charge Weight Charge Weight Charge Weight Charge Weight Charge Weight Charge Weight Charge Weight Charge Weight Charge Weight Charge Weight Charge Weight Charge Weight Charge Weight Charge Weight Charge Weight

42.30 42.27 42.30 42.30 42.30 41.30 42.30 42.30 43.23

42.38 0.00 0.00 42.13 40.30 42.30 42.30 42.30

42.30 42.27 42.30 42.30 42.30 41.30 42.30 42.30 43.23

42.38 40.87 42.22 42.13 40.30 42.30 42.30 42.30

42.30 42.27 42.30 42.30 42.30 41.30 42.30 42.30 43.23

42.38 40.87 42.22 42.13 40.30 42.30 42.30 42.30

42.30 42.27 42.30 42.30 42.30 41.30 42.30 42.30 43.23

42.38 40.87 42.22 42.13 40.30 42.30 42.30 42.30

42.30 42.27 42.30 42.30 42.30 41.30 42.30 42.30 43.23

42.38 40.87 42.22 42.13 40.30 42.30 42.30 42.30

42.30 42.27 42.30 42.30 42.30 41.30 42.30 42.30 43.23

42.38 40.87 42.22 42.13 40.30 42.30 42.30 42.30

42.30 42.27 42.30 42.30 42.30 41.30 42.30 42.30 43.23

42.38 40.87 42.22 42.13 40.30 42.30 42.30 42.30

42.30 42.27 42.30 42.30 42.30 41.30 42.30 42.30 43.23

42.38 40.87 42.22 42.13 40.30 42.30 42.30 42.30

42.30 42.27 42.30 42.30 42.30 41.30 42.30 42.30 43.23

42.38 40.87 42.22 42.13 40.30 42.30 42.30 42.30

42.30 42.27 42.30 42.30 42.30 41.30 42.30 42.30 43.23

42.38 40.87 42.22 42.13 40.30 42.30 42.30 42.30

42.30 42.27 42.30 42.30 42.30 41.30 42.30 42.30 43.23

42.38 40.87 42.22 42.13 40.30 42.30 42.30 42.30

42.30 42.27 42.30 42.30 42.30 41.30 42.30 42.30 43.23

42.38 40.87 42.22 42.13 40.30 42.30 42.30 42.30

42.30 42.27 42.30 42.30 42.30 41.30 42.30 42.30 43.23

42.38 40.87 42.22 42.13 40.30 42.30 42.30 42.30

42.30 42.27 42.30 42.30 42.30 41.30 42.30 42.30 43.23

42.38 40.87 42.22 42.13 40.30 42.30 42.30 42.30

42.30 42.27 42.30 42.30 42.30 41.30 42.30 42.30 43.23

42.38 40.87 42.22 42.13 40.30 42.30 42.30 42.30

42.30 42.27 42.30 42.30 42.30 41.30 42.30 42.30 43.23

42.38 40.87 42.22 42.13 40.30 42.30 42.30 42.30

42.30 42.27 42.30 42.30 42.30 41.30 42.30 42.30 43.23

42.38 40.87 42.22 42.13 40.30 42.30 42.30 42.30

42.30 42.27 42.30 42.30 42.30 41.30 42.30 42.30 43.23

0.00 40.87 42.22 42.13 40.30 42.30 42.30 42.30

42.30 42.27 42.30 42.30 42.30 41.30 42.30 42.30 43.23

42.38 40.87 42.22 42.13 40.30 42.30 42.30 42.30

42.30 42.07 42.30 42.30 42.30 41.30 42.30 42.30 43.43

42.34 40.91 42.46 42.33 40.3 41.8 42.30 42.3



Oven 

Number

81

82

83

84

85

86

87

88

89

90

91

92

93

94

95

96

97

98

99
100

101

102

103

104

105

106

107

108

109

110

111

112

113

114

115

116

117

118

119
120

9/29 ‐ 9/30 9/30 ‐ 10/1 10/1 ‐ 10/2 10/2 ‐ 10/3 10/3 ‐ 10/4 10/4 ‐ 10/5 10/5 ‐ 10/6 10/6 ‐ 10/7 10/7 ‐ 10/8 10/8 ‐ 10/9 10/9 ‐ 10/10 10/10‐ 10/11 10/11 ‐ 10/12 10/12‐ 10/13 10/13 ‐ 10/14 10/14 ‐ 10/15 10/15 ‐ 10/16

Charge Weight* Charge Weight Charge Weight Charge Weight Charge Weight Charge Weight Charge Weight Charge Weight Charge Weight Charge Weight Charge Weight Charge Weight Charge Weight Charge Weight Charge Weight Charge Weight Charge Weight

42.30 42.27 42.30 42.30 42.30 41.30 42.30 42.30 43.23

42.38 40.87 42.22 42.13 40.30 42.30 42.30 42.30

42.30 42.27 42.30 42.30 42.30 41.30 42.30 42.30 43.23

42.38 40.87 42.22 42.13 40.30 42.30 42.30 42.30

42.30 42.27 42.30 42.30 42.30 41.30 42.30 42.30 43.23
42.38 40.87 42.22 42.13 40.30 42.30 42.30 42.30

42.30 42.27 42.30 42.30 42.30 41.30 42.30 42.30 43.23

42.38 40.87 42.22 42.13 40.30 42.30 42.30 42.30

42.30 42.27 42.30 42.30 42.30 41.30 42.30 42.30 43.23

42.38 40.87 42.22 42.13 40.30 42.30 42.30 42.30

42.30 42.27 42.30 42.30 42.30 41.30 42.30 42.30 43.23

42.38 40.87 42.22 42.13 40.30 42.30 42.30 42.30

42.30 42.27 42.30 42.30 42.30 41.30 42.30 42.30 43.23

42.38 40.87 42.22 42.13 40.30 42.30 42.30 42.30

42.30 42.27 42.30 42.30 42.30 41.30 42.30 42.30 43.23

42.38 40.87 42.22 42.13 40.30 42.30 42.30 42.30

42.30 42.27 42.30 42.30 42.30 41.30 42.30 42.30 43.23

42.38 40.87 42.22 42.13 40.30 42.30 42.30 42.30

42.30 42.27 42.30 42.30 42.30 41.30 42.30 42.30 43.23

42.38 40.87 42.22 42.13 40.30 42.30 42.30 42.30

42.30 42.27 42.30 42.30 42.30 41.30 42.30 42.30 43.23

42.38 40.87 42.22 42.13 40.30 42.30 42.30 42.30

42.30 42.27 42.30 42.30 42.30 41.30 42.30 42.30 43.23

42.38 40.87 42.22 42.13 40.30 42.30 42.30 42.30

42.30 42.27 42.30 42.30 42.30 41.30 42.30 42.30 43.23

42.38 40.87 42.22 42.13 40.30 42.30 42.30 42.30

42.30 42.27 42.30 42.30 42.30 41.30 42.30 42.30 43.23

42.38 40.87 42.22 42.13 40.30 42.30 42.30 42.30

42.30 42.27 42.30 42.30 42.30 41.30 42.30 42.30 43.23

42.38 40.87 42.22 42.13 40.30 42.30 42.30 42.30

42.30 42.27 42.30 42.30 42.30 41.30 42.30 42.30 43.23

0.00 40.87 42.22 42.13 40.30 42.30 42.30 42.30

42.30 42.27 42.30 42.30 42.30 41.30 42.30 42.30 43.23

42.38 40.87 42.22 42.13 40.30 42.30 42.30 42.30

42.30 42.27 42.30 42.30 42.30 41.30 42.30 42.30 43.23

42.38 40.87 42.22 42.13 40.30 42.30 42.30 42.30

42.30 42.27 42.30 42.30 42.30 41.30 42.30 42.30 43.23

42.38 40.87 42.22 42.13 40.30 42.30 42.30 42.30

42.30 42.27 42.30 42.30 42.30 41.30 42.30 42.30 43.23

42.38 40.87 42.22 42.13 40.30 42.30 42.30 42.30

41.74 41.63 41.62 40.89 40.90 41.56 41.56 42.22 42.22 41.30 40.80 41.80 42.30 42.30 42.30 42.30 42.30

41.43 41.32 41.30 40.57 40.59 41.24 41.24 41.90 41.90 40.98 40.48 41.48 41.98 41.98 41.98 41.98 41.98



1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19
20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39
40

Oven 

Number

SDA back to normal conditions 10/23 at 2158

10/16‐10/17 10/17‐10/18

Charge Weight Charge Weight Charge Weight* Charge Weight Charge Weight Charge Weight Charge Weight Time Charge Weight

42.30 42.37 42.43 19:10 42.12

42.19 42.93 42.22 42.22

42.08 42.08 42.14 0:15 42.30

42.44 42.93 42.14 42.32

42.54 42.44 42.92 19:20 42.86

42.67 42.93 42.79 42.54

42.54 42.62 42.47 0:24 42.57

42.67 42.93 42.73 42.65

42.65 42.60 42.82 19:28 42.65

42.43 42.93 42.54 42.62

43.30 42.67 42.66 0:34 42.50

42.65 42.93 42.56 42.82

42.50 42.57 42.73 19:36 42.72

42.50 42.93 43.17 42.51

42.57 42.60 42.63 0:43 42.89

42.73 42.93 43.27 42.62

42.72 42.40 42.30 19:44 42.12

42.09 42.93 42.12 42.06

41.95 42.05 42.15 0:51 42.70

41.83 42.93 42.18 42.08

44.77 42.30 42.18 19:53 42.15

43.27 42.93 41.99 42.12

45.18 42.12 42.00 0:59 42.32

44.15 42.93 42.21 42.09

47.24 42.65 42.62 20:01 42.65

44.63 42.93 42.67 42.54

47.05 42.78 42.67 1:09 42.92

44.72 42.93 42.50 42.57

47.09 42.62 42.63 20:08 42.54

44.53 42.93 42.50 42.69

47.15 42.51 42.67 1:16 42.81

44.60 42.93 42.59 42.59

46.92 42.59 42.51 20:16 42.57

44.53 42.93 42.47 42.59

46.90 42.59 42.56 1:23 42.82

44.54 42.93 42.56 42.54

45.07 42.15 42.05 20:22 42.06

45.37 42.93 42.15 42.05

44.53 42.12 42.08 1:30 42.57

44.45 42.93 42.18 42.02

10/18 ‐ 10/19 10/20 ‐ 10/21 10/21 ‐ 10/2210/19 ‐ 10/20 10/22 ‐ 10/23 10/23 ‐ 10/24



Oven 

Number

41

42

43

44

45

46

47

48

49

50

51

52

53

54

55

56

57

58

59
60

61

62

63

64

65

66

67

68

69

70

71

72

73

74

75

76

77

78

79
80

SDA back to normal conditions 10/23 at 2158

10/16‐10/17 10/17‐10/18

Charge Weight Charge Weight Charge Weight* Charge Weight Charge Weight Charge Weight Charge Weight Time Charge Weight

10/18 ‐ 10/19 10/20 ‐ 10/21 10/21 ‐ 10/2210/19 ‐ 10/20 10/22 ‐ 10/23 10/23 ‐ 10/24

45.12 42.09 42.09 20:31 44.07

44.07 42.93 42.06 42.15

45.15 41.95 42.08 1:39

44.00 42.93 42.11 42.09

47.16 42.50 42.57 20:38 44.60

44.57 42.93 42.63 42.62

47.08 42.47 42.57 1:46

44.54 42.93 42.60 42.62

46.95 42.59 42.54 20:56 44.67

45.40 42.93 42.62 42.47

47.16 42.67 42.32 2:24

44.64 42.93 42.73 42.54

46.46 42.43 42.47 21:03 44.07

44.70 42.93 42.67 42.57

47.09 42.51 42.78 2:31

44.74 42.93 42.67 42.32

44.57 41.97 42.08 21:09 44.12

44.64 42.93 42.12 42.02

45.23 41.99 42.25 2:39

44.15 42.93 42.08 42.09

42.54 42.12 42.15 21:18 44.02

44.54 42.93 42.21 41.84

42.54 42.06 42.21 2:46

43.90 42.93 42.14 42.08

42.78 42.51 42.53 21:26 44.44

44.67 42.93 42.44 42.50

42.73 42.54 42.78 2:57

44.64 42.93 42.60 42.37

42.43 42.65 42.63 21:34 44.54

44.60 42.93 42.65 42.57

42.50 42.54 42.63 3:05

44.50 42.93 42.60 42.67

42.47 42.54 42.78 21:43 44.57

44.70 42.93 42.60 42.59

42.56 42.51 42.59 3:11

44.60 42.93 42.53 42.60

42.60 42.08 42.11 21:51 44.18

43.10 42.93 41.84 42.09

42.67 42.16 42.32 3:18

44.07 43.13 42.31 42.12



Oven 

Number

81

82

83

84

85

86

87

88

89

90

91

92

93

94

95

96

97

98

99
100

101

102

103

104

105

106

107

108

109

110

111

112

113

114

115

116

117

118

119
120

SDA back to normal conditions 10/23 at 2158

10/16‐10/17 10/17‐10/18

Charge Weight Charge Weight Charge Weight* Charge Weight Charge Weight Charge Weight Charge Weight Time Charge Weight

10/18 ‐ 10/19 10/20 ‐ 10/21 10/21 ‐ 10/2210/19 ‐ 10/20 10/22 ‐ 10/23 10/23 ‐ 10/24

43.90 42.02 42.09 22:00

42.08 42.93 42.18 42.16

44.10 42.06 42.35 03:28

42.18 42.93 42.25 41.84

44.60 42.65 42.56 22:07

42.65 42.93 42.57 42.50

44.57 42.65 42.75 03:34

42.25 42.93 42.11 42.60

44.50 43.27 42.54 22:14

41.90 42.93 42.70 42.57

44.07 42.30 42.75 03:41

42.60 42.93 42.56 42.37

44.04 42.54 42.40 22:22

42.60 42.93 42.73 42.47

44.53 42.72 42.67 03:49

43.65 42.93 42.70 42.54

44.15 42.22 42.12 22:30

42.79 42.93 42.08 42.02

44.07 42.08 42.15 03:56

42.09 42.93 42.11 42.00

42.12 42.18 42.08 22:37

42.44 42.93 42.18 43.00

42.08 42.02 41.97 07:24

42.08 42.93 42.24 42.08

42.65 42.66 42.53 22:45

42.40 42.93 42.73 42.44

42.57 42.59 42.56 07:33

42.05 42.93 42.73 42.62

42.72 42.57 42.57 22:53

42.05 42.93 42.63 42.65

42.50 42.50 42.73 08:18

42.60 42.93 42.53 42.85

42.85 42.65 42.50 23:00

42.50 42.93 42.60 42.65

42.66 42.57 42.56 08:26

42.57 42.93 42.73 42.51

42.09 42.02 42.12 23:07

42.25 42.93 41.96 42.32

42.14 42.08 42.03 08:34

42.05 42.93 42.49 42.35

43.43 43.73 43.48 42.67 42.42 42.44 42.41 average = 42.64

43.11 43.41 43.16 42.35 42.11 42.12 42.10 average = 42.33

41.67 Avg. over entire outage.



HRSG #2 Tube Leak, October 20‐24, 2018, RCFA #8676
Stack Lid Open Date/Time 10/20/2018 17:43

Stack Lid Close Date/Time 10/24/2018 8:01 monthly average coal spillage: 0.31 tons per oven

Outage starts 10/20 at 1743 Outage ends 10/24 at 0801

Time Call Weight Charge Weight* Time Call Weight Charge Weight Time Call Weight Charge Weight Time Call Weight Charge Weight Time Call Weight Charge Weight Time Call Weight Charge Weight

21 42.0 42.30 19:31 42.0 42.18 19:53 42.0 42.15

22 45.00 45.00 19:29 42.0 41.99 21:36 42.0 42.12

23 42.0 42.12 00:47 42.0 42.00 00:59 42.0 42.32

24 42.50 42.50 01:08 42.0 42.21 03:44 42.0 42.09

25 42.5 42.65 19:38 42.5 42.62 20:01 42.5 42.65

26 46.00 46.00 19:36 42.5 42.67 22:47 42.5 42.54

27 42.5 42.78 00:55 42.5 42.67 01:09 42.5 42.92

28 42.50 42.50 01:15 42.5 42.50 03:51 42.5 42.57

29 42.5 42.62 19:46 42.5 42.63 20:08 42.5 42.54

30 46.00 46.00 19:44 42.5 42.50 22:59 42.5 42.69

31 42.5 42.51 01:02 42.5 42.67 01:16 42.5 42.81

32 42.50 42.50 01:22 42.5 42.59 03:59 42.5 42.59

33 42.5 42.59 19:54 42.5 42.51 20:16 42.5 42.57

34 46.00 46.00 19:51 42.5 42.47 23:07 42.5 42.59

35 42.5 42.59 01:10 42.5 42.56 01:23 42.5 42.82

36 42.50 42.50 01:30 42.5 42.56 04:06 42.5 42.54

37 42.0 42.15 20:01 42.0 42.05 20:22 42.0 42.06

38 45.00 45.00 19:59 42.0 42.15 23:15 42.0 42.05

39 42.0 42.12 01:17 42.0 42.08 01:30 42.0 42.57

40 42.50 42.50 01:36 42.0 42.18 04:14 42.0 42.02

* Data not available. Assumed the same as the call weights.

average = 42.30 42.41 average = 42.30 42.39 average = 42.30 42.39 average = 42.30 42.46

Accounting for spillage: average = 42.10 average = 42.08 average = 42.08 average = 42.15

Type of Venting Incident: Unplanned >24 Hours

PMO Plan Requirement for Charge Weight Reduction: yes All call weights at or below 42.5 tons per oven

0

Oven 

Number

10/18 ‐ 10/19 10/19 ‐ 10/20 10/20 ‐ 10/21 10/21 ‐ 10/22 10/23 ‐ 10/24

Requirements Met:

Drop charge weights by 2 tons per oven until an average of 42.5 

tons per oven across the affected ovens is reached.

Number of days not met:

10/22 ‐ 10/23



HRSG #3 Tube Leak, October 26‐29, 2018, RCFA #8643
Stack Lid Open Date/Time 10/26/2018 15:40

Stack Lid Close Date/Time 10/29/2018 6:04 monthly average coal spillage: 0.31 tons per oven

Outage starts 10/26 at 15:40 Outage ends 10/29 at 0604

Time Call Weight Charge Weight Time Call Weight Charge Weight Time Call Weight Charge Weight Time Call Weight Charge Weight Time Call Weight Charge Weight

41 46.0 46.07 20:28 42.0 42.25

42 44.0 44.07 21:11 42.0 42.25 20:24 42.0 42.25

43 46.0 46.11 01:54 42.0 42.18

44 44.0 44.19 02:12 42.0 42.09 01:34 42.0 42.06

45 46.5 46.67 20:36 42.5 42.78

46 44.5 44.53 21:25 42.5 42.67 20:31 42.5 42.83

47 46.5 46.62 02:01 42.5 42.75

48 44.5 44.64 02:22 42.5 42.60 01:42 42.5 42.65

49 46.5 46.49 20:44 42.5 42.76

50 44.5 44.61 21:34 42.5 42.65 20:39 42.5 42.85

51 46.5 46.62 02:09 42.5 42.72

52 44.5 44.64 02:28 42.5 42.65 01:50 42.5 42.67

53 46.0 46.00 20:53 42.5 42.69

54 44.5 44.45 21:42 42.5 42.67 20:47 42.5 42.78

55 46.5 46.45 02:16 42.5 42.78

56 44.5 44.70 02:36 42.5 42.70 01:58 42.5 42.67

57 45.0 44.98 21:01 42.0 42.25

58 44.0 44.02 21:50 42.0 42.09 20:55 42.0 42.40

59 46.0 46.10 02:23 42.0 42.22

60 44.0 44.12 02:48 42.0 42.18 02:06 42.0 42.18

average = 44.23 44.33 average = 42.30 42.50 average = 42.30 42.54

Accounting for spillage: average = 44.02 average = 42.18 average = 42.22

Type of Venting Incident: Unplanned >24 Hours

PMO Plan Requirement for Charge Weight Reduction: yes All call weights at or below 42.5 tons per oven

0

10/28 ‐ 10/29

Requirements Met:

Drop charge weights by 2 tons per oven until an average of 42.5 

tons per oven across the affected ovens is reached.

Number of days not met:

Oven 

Number

10/24 ‐ 10/25 10/25 ‐ 10/26 10/26 ‐ 10/27 10/27 ‐ 10/28



HRSG #6 Tube Leak, November 2 ‐ 4, 2018, RCFA #8667
11/2/2018 9:15

11/4/2018 20:25 monthly average coal spillage: 0.22 tons per oven

Outage starts 11/2 at 0912 Outage ends 11/4 at 2025

Time Call Weight Charge Weight Time Call Weight Charge Weight Time Call Weight Charge Weight Time Call Weight Charge Weight Time Call Weight Charge Weight

101 46.0 46.29 22:31 46.0 46.07 22:46

102 45.50 45.68 23:50 42.0 42.16

103 47.0 47.27 04:08 42.0 42.08 04:22

104 45.50 45.85 05:00 42.0 42.27

105 47.0 47.19 22:50 42.5 47.15 22:52

106 47.50 47.72 23:57 42.5 42.62

107 47.5 47.75 04:15 42.0 42.15 04:28

108 46.00 46.38 05:08 42.5 42.82

109 48.0 48.20 22:57 42.5 42.78 22:59

110 47.00 46.14 00:03 42.5 42.75

111 47.5 47.67 04:23 42.0 42.11 04:35

112 47.00 47.21 05:16 42.5 42.62

113 48.0 48.30 23:53 42.5 41.99 23:05

114 47.50 47.50 00:10 42.5 42.62

115 47.5 47.75 04:30 42.0 42.28 04:43

116 46.50 46.73 05:24 42.5 42.82

117 47.0 47.25 23:09 41.5 41.70 23:12

118 45.50 45.62 00:16 42.0 42.16

119 45.5 45.75 04:38 42.0 42.03 04:50

120 45.00 45.09 05:31 42.0 42.16

42.5 = daily avg.

average = 44.40 44.71 average = 42.40 42.77 average = 42.30 42.50

Accounting for spillage: average = 44.50 average = 42.55 average = 42.28

Type of Venting Incident: Unplanned >24 Hours

PMO Plan Requirement for Charge Weight Reduction: yes Call weights dropped to an average of 42.5 tons per oven

0

Stack Lid Open Date/Time

Stack Lid Close Date/Time

Oven 

Number

10/31 ‐ 11/1 11/1 ‐ 11/2 11/3 ‐ 11/4 11/4 ‐ 11/5

Requirements Met:

Drop charge weights by 2 tons per oven until an average of 42.5 

tons per oven across the affected ovens is reached.

Number of days not met:

11/2 ‐ 11/3



HRSG #6 Tube Leak, November 20 ‐ 22, 2018, RCFA #8720
11/20/2018 16:51

11/22/2018 4:45 monthly average coal spillage: 0.22 tons per oven

Outage starts 11/20 at 1651 Outage ends 11/22 at 0445

Time Call Weight Charge Weight Time Call Weight Charge Weight Time Call Weight Charge Weight Time Call Weight Charge Weight*

101 46.5 46.83 00:37 44.5 44.73

102 46.00 46.30 04:05 42.5 42.50

103 47.0 47.46 08:57 44.0 44.03

104 45.50 45.82 10:36 42.5 42.50

105 46.5 46.83 01:29 44.5 44.73

106 47.50 47.75 04:11 42.5 42.50

107 47.0 47.35 09:04 44.0 44.25

108 45.00 45.21 10:43 42.5 42.50

109 47.0 47.31 01:36 45.0 45.25

110 47.00 47.38 04:18 42.5 42.50

111 47.0 47.28 09:12 44.0 44.25

112 46.00 46.38 10:50 42.5 42.50

113 46.5 46.83 01:43 44.5 44.82

114 47.50 47.88 04:25 42.5 42.50

115 46.5 46.73 09:20 44.0 44.38

116 46.00 46.26 10:58 42.5 42.50

117 45.5 45.68 01:50 43.5 43.84

118 46.00 46.38 04:31 42.5 42.50

119 44.5 44.76 09:27 42.5 42.70

120 44.00 44.25 11:06 42.5 42.50

* Data not available. Assumed the same as the call weights.

average = 45.05 45.33 average = 43.28 43.40

Accounting for spillage: average = 45.11 average = 43.18

Type of Venting Incident: Unplanned >24 Hours

PMO Plan Requirement for Charge Weight Reduction: yes

0

All call weights dropped by 2 tons per oven 

(to a minimum of 42.5)

Stack Lid Open Date/Time

Stack Lid Close Date/Time

Oven 

Number

11/18 ‐ 11/19 11/19 ‐ 11/20 11/21 ‐ 11/22

Requirements Met:

Drop charge weights by 2 tons per oven until an average of 42.5 

tons per oven across the affected ovens is reached.

Number of days not met:

11/20 ‐ 11/21



HRSG #2 Tube Leak, December 26‐28, 2018, RCFA #8791
Stack Lid Open Date/Time 12/26/2018 8:19

Stack Lid Close Date/Time 12/28/2018 16:34 monthly average coal spillage: 0.26 tons per oven

Outage starts 12/26 at 0819 Outage ends 12/28 at 1634

Time Call Weight Charge Weight Time Call Weight Charge Weight Time Call Weight Charge Weight Time Call Weight Charge Weight Time Call Weight Charge Weight

21 45.0 45.15 20:27 42.5 42.47 19:44

22 46.0 46.10 07:15 37.0 37.41

23 45.5 45.58 02:44 43.0 43.10 01:17

24 46.0 46.19 13:54 36.0 36.23

25 46.0 46.23 20:34 43.5 43.55 19:53

26 46.0 46.23 07:22 37.0 37.27

27 46.0 46.13 02:51 43.5 44.12 01:25

28 46.0 46.17 14:08 36.0 36.98

29 47.0 47.19 20:42 44.5 44.58 20:01

30 47.0 47.32 07:29 37.0 37.18

31 47.0 47.21 03:55 44.5 44.74 01:34

32 46.0 46.10 14:17 36.0 36.98

33 46.0 46.16 20:49 43.5 43.52 20:09

34 46.0 46.20 07:37 37.0 37.21

35 46.0 46.23 04:04 43.5 43.59 01:42

36 46.0 46.03 14:24 36.0 36.09

37 45.5 45.68 20:55 43.0 43.10 20:19

38 45.5 45.81 07:46 37.0 37.06

39 45.0 45.18 04:11 42.5 42.81 01:49

40 45.5 45.53 14:31 36.0 36.10

average = 44.70 44.86 average = 39.95 40.20 average = 36.50 36.85

Accounting for spillage: average = 44.61 average = 39.95 average = 36.59

Type of Venting Incident: Unplanned >24 Hours

PMO Plan Requirement for Charge Weight Reduction: yes All call weights at or below 42.5 tons per oven

0

12/28 ‐ 12/29

Requirements Met:

Drop charge weights by 2 tons per oven until an average of 42.5 

tons per oven across the affected ovens is reached.

Number of days not met:

Oven 

Number

12/24 ‐ 12/25 12/25 ‐ 12/26 12/26 ‐ 12/27 12/27 ‐ 12/28
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SUBMITTED	VIA	AIR	SERVICES	
	
	
October	31,	2018	
	
Ms.	Cindy	Charles	
Ohio	EPA	–	Portsmouth	Local	Air	Agency	
605	Washington	Street,	Third	Floor	
Portsmouth,	Ohio	45662	
	
Subject:	 2018	Third	Quarter	Deviation	Report	
	 	 Haverhill	Coke	Company	–	Franklin	Furnace,	OH	
	 	 Facility	ID	No.	07‐73‐00‐0182	
	
Dear	Ms.	Charles:	
	
Haverhill	Coke	Company	(HCC)	operates	a	coke	production	facility	located	in	Franklin	Furnace,	
Ohio.	The	facility	currently	operates	under	five	Ohio	Environmental	Protection	Agency	(OEPA)	
Permits	to	Install	(PTIs)	07‐00511	(modified	on	November	10,	2008),	P0104223	(issued	on	
December	26,	2008),	P0106016	(issued	on	February	19,	2015),	P0119427	(issued	December	8,	
2015),	and	P0122398	(issued	May	17,	2018).	
	
Pursuant	to	condition	A.4.c)(2)	of	PTIs	07‐00511,	P0104223,	P0106016,	P0119427,		
and	P0122398,	HCC	is	required	to	submit	quarterly	deviation	reports.	According	to	condition	
A.4.c)(2),	

	
Quarterly	written	reports	of	(i)	any	deviations	from	federally	enforceable	emission	limitations,	
operational	restrictions,	and	control	device	operating	parameter	limitations,	excluding	deviations	
resulting	from	malfunctions	reported	in	accordance	with	OAC	rule	3745‐15‐06,	that	have	been	
detected	by	the	testing,	monitoring	and	recordkeeping	requirements	specified	in	this	permit,	(ii)	
the	probable	cause	of	such	deviations,	and	(iii)	any	corrective	actions	or	preventive	measures	
taken,	shall	be	made	to	the	Portsmouth	City	Health	Dept.,	Air	Pollution	Unit.	The	written	reports	
shall	be	submitted	(i.e.,	postmarked)	quarterly,	by	January	31,	April	30,	July	31,	and	October	31	of	
each	year	and	shall	cover	the	previous	calendar	quarters.	See	A.15	below	if	no	deviations	occurred	
during	the	quarter	
	

Tables	A‐1	through	A‐5	in	Attachment	A	describe	the	deviations	from	the	emission	limitations,	
operational	restrictions,	and	control	device	operating	parameter	limitations	in	PTIs	07‐00511,	
P0104223,	P0106016,	P0119427,	and	P0122398	that	occurred	between	July	1,	2018	and	
September	30,	2018.	For	each	deviation,	Tables	A‐1	through	A‐5	include	an	identification	of	the	
associated	emission	unit	or	equipment,	a	description	of	the	deviation,	a	description	of	when	the	
deviation	occurred,	the	cause	of	the	deviation,	and	the	corrective	action(s)	taken.	
	
A	summary	of	malfunction	events	occurring	during	the	current	reporting	period	are	included	in	
Attachment	B.	Please	note	these	events	have	been	reported	to	PLAA	in	accordance	with	OAC	rule	
3745‐15‐06.	
	



Ms.	Cindy	Charles	–	Page	2	
October	31,	2018	

In	addition	to	quarterly	deviation	report	information,	HCC	has	included	in	this	submittal	for	P901	
and	P902	the	Coal	Quality	and	Quantity	Report	in	Attachment	C‐1	and	C‐2,	respectively,	pursuant	to	
permit	conditions	C.3.e)(21)	and	C.4.e)(21),	respectively,	in	PTI	P0122398	and	the	3rd	Quarter	
HRSG	Vent	Stack	Summaries	in	Attachment	D.	
	

***	
	
If	you	have	any	questions	concerning	this	report,	please	contact	Diana	Starkweather	at	
740‐355‐9823.	
	
I	certify	that	based	on	information	and	belief	formed	after	reasonable	inquiry,	the	statements	and	
information	in	this	report	are	true,	accurate,	and	complete.	
	
Sincerely,	
	
	
	
	
Mark	Ball	
General	Manager	



	

Attachment A 
 

DEVIATION SUMMARY TABLES 



Table A-1.  Permit To Install P0104223 (F001) - Quarterly Deviation Report (July 1, 2018 – September 30, 2018)
Citation Source Date Times Probably Cause of Deviation/Corrective Action(s) Taken

There are no deviations to report for the active terms of this permit.
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Table A-2.  Permit To Install P0106016 (F002, F004) - Quarterly Deviation Report (July 1, 2018 – September 30, 2018)
Citation Source Date Times Probably Cause of Deviation/Corrective Action(s) Taken

There are no deviations to report for the active terms of this permit.
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Table A-3.  Permit To Install 07-00511 (F003) - Quarterly Deviation Report (July 1, 2018 – September 30, 2018)
Citation Source Date Times Probably Cause of Deviation/Corrective Action(s) Taken

There are no deviations to report for the active terms of this permit.
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Table A-4.  Permit To Install P0119427 (P014) - Quarterly Deviation Report (July 1, 2018 – September 30, 2018)
Citation Source Date Times Probably Cause of Deviation/Corrective Action(s) Taken

There are no deviations to report for the active terms of this permit.
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Table A-5.  Permit To Install P0122398 (P001, P002, P901, P902) - Quarterly Deviation Report (July 1, 2018 – September 30, 2018)

Citation Source Date Times Probably Cause of Deviation/Corrective Action(s) Taken

P902 7/1/18 - 7/7/18
On  July 7, 2018, HCC conlcuded Redundant HRSG Tie in Time work. HCC received OEPA Director's Approval for the 
Scheduled FGD maintenance on May 10, 2018.  Please note that this event began in the 2018 2nd Quarter reporting period.  
Please refer to the 2018 2nd Quarter Report for more information.

C.4.c)(1) P902 8/16/2018 6:45 PM - 6:56 PM

On August 16, 2018, a high differential pressure drop of 15.7 was recorded across P902 FGD Baghouse at 6:45 pm. During this time, 
HRSG #7 was also offline for its annual outage. At 6:45 pm, during gas sharing, personnel were isolating and performing maintenance 
on compartment “B” when a brief exceedance in the overall differential pressure occurred. Between 6:45 pm to 6:56 pm, HCC 
experienced a high differential pressure drop of 15.7. The DP across the FGD baghouse returned to the normal operating ranges when 
“B” compartment was placed back online at 6:57 pm.

C.4.c)(15) P902 Approximately 
8/19/2018 - 9/17/2018

While reviewing Carbon Injection data on September 17, 2018, HCC personnel noticed that the level in the Powder Activated Carbon 
(PAC) Silo had not changed significantly since August 19, 2018 at approximately 3:00 AM. Maintenance personnel were dispatched 
and found that the PAC weigh bin indicator for the "B" PAC train was reading erroneously high.  The system is designed so that the 
PAC hopper is automatically refilled as the level in the weigh bin decreases due to PAC being injected into the process gas stream.  
Since the indicator continuously read that there was level in the bin, the automatic-refill process did not occur though the PAC level 
continued to decrease. Maintenance personnel reset and recalibrated the weigh scale, restoring "B" PAC feed. 

During the recent P902 FGD Scheduled Maintenance Outage, scaffolding was erected next to and touching the exterior of the PAC 
system silo and B-hopper. The pressure from the scaffolding pushing against the B feed frame tilted the PAC weigh bin so that it was no 
longer in full contact with the PAC weigh scale.  During the time that the bin and scale were offset, HCC believes that the weigh scale 
was inadvertently reset, so that it read "0."   Because the bin was not in full contact with the scale, the weight of the bin was not 
accounted for in the zero reading.  Once the scaffolding was removed, contact between the bin and the scale was re-established, causing 
the weigh bin indicator to read the weight of the bin, which indicated to the system that there was PAC in the bin when there was not. 

When "B" PAC train was in service between August 20, 2018 and September 17, 2018, HCC suspects that PAC was not injected into 
the system at 60 pounds per hour.  The mercury emission limits were not exceeded as a result of the disruption in PAC feed.  The weigh 
scale controller was moved inside the PAC controller enclosure to prevent inadvertent resets of the weigh bin scale.

C.1.c)(5) P001 8/5/2018

Operations personnel are required to clean the baffles each day that the tower is used to quench coke.  On August 5, 2018, Operations 
personnel did not wash the P901 baffles. On August 6, 2018 at 2:20 pm, after realizing the baffles had not been cleaned on the 
preceding calendar day, Operations personnel ran the baffle sprays. To reduce the likelihood of repeated occurrences, the personnel 
involved have been reminded of the requirements to clean the baffles each day coke is quenched in the quench tower.

SunCoke Energy, Inc. A-6 Haverhill Coke Company



	

Attachment B 
 

OAC RULE 3745-15-06 MALFUNCTIONS SUMMARY 
 
 
 



Table B.  Malfunctions

Start Date Source Permit 
Condition Time Probable Cause of Malfunction/Corrective Action(s) Taken

7/1/2018 P901 Bypass Vent 
Stack

HRSG 1
4:55 PM - 4:59 PM

HRSG 2
4:55 PM - 5:01 PM

HRSG 3
4:55 PM - 5:03 PM

HRSG 4
4:55 PM - 5:05 PM

HRSG 5
4:55 PM - 5:00 PM

On July 1, 2018, the plant experienced a brief power disruption due to the lightning storm affecting the area. The brief power disruption resulted in a large drop in incoming 
power to the facility tripping the variable frequency drives (VFD) for the P901 ID on a “phase imbalance” fault. As a result, the P901 ID fans also tripped, opening the P901 
bypass vent stacks #1 - #5 at 4:55 pm on loss of draft. 

Operations personnel immediately reset the faults on the VFDs and restarted ID fans A, B, and C, which allowed the Control Room Operator (CRO) to reestablish draft and 
begin closing the bypass vent stack lids associated with HRSGs #1 - #5 on July 1, 2018 at 4:59 pm. The total duration of this bypass venting event was 0.55 hours. 

The root cause of this incident was determined to be disruption in incoming power that caused a phase imbalance fault and tripped the P901 ID Fan VFDs. 

The major corrective action identified for this event includes the ongoing evaluation of disturbances in incoming power during lightning events by the utility service provider, 
American Electric Power (AEP).  AEP’s redundant power distribution capabilities are external to the site, and are completely beyond HCC’s ability to control.  Prior to making 
this request to AEP, HCC evaluated and/or implemented numerous corrective actions, including: 1) evaluating the P901 VFD voltage-magnitude and -duration settings .  As a 
result, HCC adjusted the voltage-magnitude and –duration settings on the P901 ID Fan VFDs in order to reduce the sensitivity to disturbances in incoming power; 2) working 
with the original equipment manufacturer (OEM) to review specific fault data associated with the trip.  As a result, HCC verified that it was not an issue with equipment 
components and it was determined that the fault was caused by a disturbance in incoming power to the facility; 3) Programming an automatic restart function on the P901 ID Fan 
VFDs in order to reduce VFD downtown and subsequent bypass venting; 4) Replacing components that were damaged during a power disruption, including VFD fuses and 
circuit boards; 5) Performing a study to ensure VFD relay and current transducer settings are correct, which helps to ensure proper operation of breakers during faults; and 6) 
conducting an electrical system study to identify grounding and lightning system protection options and help identify system sensitivity to electrical disturbances .  As a result of 
that corrective action, HCC: a) verified that the grounding conductors in Electrical Building 2e, which houses the P901 ID Fan VFDs, were bonded as necessary during 
construction b) locked the 5kV Automatic Transfer Switch (ATS) feeding the P901 ID Fan VFDs in the manual position, which prevents the ATS from operating during minor 
electrical disturbances and, c) will evaluate the use of ground rods in new electrical building installations to minimize the likelihood of ground faults due to lighting strikes.

7/10/2018 P902 Bypass Vent 
Stack

HRSG 6
12:47 PM - 2:25 PM

HRSG 7
12:47 PM - 2:29 PM

HRSG 8
12:47 PM - 2:30 PM

HRSG 9
12:47 PM - 2:28 PM

HRSG 10
12:47 PM - 2:26 PM

On July 10, 2018, at P902, both A and C Induced Draft Fans (ID Fans) tripped, which in turn opened all Emergency Bypass Vent Stacks on P902 at 12:47 pm.    

At the time of this event, HRSG #10 was out of service for a drain valve replacement and the system was operating in gas sharing mode, with a higher draft from the ID Fans.   
P902 began experiencing difficulty maintaining the draft and personnel suspected that the issue was related to the C ID Fan. 

In order to troubleshoot C ID fan, B ID Fan had to be placed into service to allow C Fan to be removed from service for evaluation. When the control room operator gave the start 
command to B ID Fan, both A and C ID Fans tripped offline. As a result of the tripped A and C ID Fans, the P902 bypass vent stacks #6 - #10 opened at 12:47 pm on loss of 
draft.    
  
Operations personnel were immediately dispatched and found the main breaker supplying power to all three P902 ID Fans had tripped on a “Long Time Over Current Fault.” 
Maintenance personnel were then dispatched and reset the tripped breaker. Once the breaker was reset operations personnel restarted A and C ID fans which allowed the Control 
Room Operator (CRO) to reestablish draft and begin closing the bypass vent stack lids associated with HRSGs #6 - #10 on July 10, 2018 at 2:25 pm. The total duration of this 
bypass venting event was 8.38 hours.    
  
The root cause of this incident was determined the starting of the third fan while the other two fans were at elevated load. This caused breaker 812B1-A to trip on a Long Time 
Over Current Fault. The limit for this trip is 960 Amps for 4 seconds at 4160 Volts, which was exceeded thus resulting in this event.    
  
The major corrective action identified for this event includes adding programming that would prevent startup of an P902 ID Fan when the existing load exceeds the threshold 
current. Please note that the threshold current will be determined as part of this corrective action.  
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Table B.  Malfunctions

Start Date Source Permit 
Condition Time Probable Cause of Malfunction/Corrective Action(s) Taken

7/14/2018 P902 Pressure Drop 
Excursion

DP 18.5
2:45 PM - 4:36 PM

On July 14, 2018, HCC experienced high differential pressures on the P902 FGD baghouse. At approximately 2:45 pm, maintenance personnel isolated B Compartment and 
removed the door to begin the bag change-out process. After removing the door, HCC experienced a high differential pressure drop of 18.5.  The FGD baghouse pressure drop 
was outside of the specified range for approximately approximately 1.85 hours, while maintenance personnel completed the filter bag changeout.  Upon further investigation, 
HCC believes that the B Comparment isolation damper was not fully isolated when it was removed from service.  Due to the location of the damper inside the duct, HCC 
personnel are not able to visually verify isolation of the FGD baghouse compartment dampers.  Contractor personnel inspected P902 FGD Baghouse during the P902 FGD 
Outage and identified one compartment isolation damper in need of repair, which was completed prior to the conclusion of the outage.  The DP across the FGD baghouse 
returned to the normal operating range at approximately 4:36 pm.  

7/15/2018 P901 Bypass Vent 
Stack

HRSG 1
10:12 PM - 10:17 PM

On July 15, 2018 a malfunction occurred on the P901 HRSG #1 Inlet Isolation Damper, which required it to be operated by hand. Closing the inlet isolation damper manually 
takes significantly more time than operating it in auto-mode and thus allows ambient air to leak into the system. While closing the inlet isolation damper in preparation for the 
HRSG #1 Annual Maintenance Outage, a temporary loss of draft occurred, tripping the lids open at 10:12 pm. Operations personnel immediately responded by increasing draft 
and closed the lids at 10:17 pm. 

7/16/2018 P901 Bypass Vent 
Stack

HRSG 1
8:31 PM - 8:56 PM

On July 16, 2018, the P901 HRSG #1 stack lids opened at 8:31 pm after receiving an erroneously high pressure reading from the stack draft transmitters.  The system is designed 
so that if a problem occurs with the stack lid instrumentation, the stack lids fail open in order to prevent potential damage to the boiler.  Plant personnel immediately responded 
and found that the transmitter had become plugged, causing the erroneously high pressure reading.  Plant personnel rodded out the transmitter to remove the material buildup and 
the stack lids were closed at 8:56 pm

7/20/2018 P901 Bypass Vent 
Stack

HRSG 1
1:20 AM - 1:22 AM

On July 20, 2018 at 1:20 am, a malfunction occurred on the P901 HRSG #1 Stack Lids. Maintenance personnel found that the inlet isolation damper positioner switch associated 
with HRSG #1 had failed. Without the inlet isolation damper positioner switch the system is unable to determine the position of the inlet isolation damper and the stack lids fail 
open in order to prevent potential damage to the HRSG.  Maintenance personnel replaced the inlet isolation damper positioner switch and the stack lids were closed at 1:22 am. 

8/4/2018 P902 Bypass Vent 
Stack

HRSG 8
9:10 AM - 9:11 AM

On August 4, 2018 a malfunction occurred on the P902 HRSG #8 Push Side Stack Lid. Personnel found that the pusher side solenoid de-energized causing the P902 HRSG #8 
Push Side Stack Lid to open. The system is designed so that if a problem occurs with the stack lid instrumentation, the stack lids fail open in order to prevent potential damage to 
the boiler. Operations personnel received the Emergency Vent Stack Lid HRSG 8 Open Alarm at 9:10 am and immediately attempted to close it from the HMI. At 9:11 am, 
operations personnel were able to close the Push side lid by fully opening both HRSG 8 lids, then closing again in proper sequence.
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Table B.  Malfunctions

Start Date Source Permit 
Condition Time Probable Cause of Malfunction/Corrective Action(s) Taken

8/6/2018 P901 Bypass Vent 
Stack

HRSG 1
6:00 PM - 6:15 PM

HRSG 2
6:00 PM - 6:17 PM

HRSG 3
6:00 PM - 6:58 PM

HRSG 4
6:00 PM - 6:18 PM

HRSG 5
6:00 PM - 6:20 PM

On August 6, 2018, the plant experienced a brief power disruption due to the lightning storm affecting the area. The brief power disruption resulted in a large drop in incoming 
power to the facility tripping the variable frequency drives (VFD) for the P901 ID on a “phase imbalance” fault. As a result, the P901 ID fans also tripped, opening the P901 
bypass vent stacks #1 - #5 at 6:00 pm on loss of draft. 

Operations personnel immediately reset the faults on the VFDs and restarted ID fans A, B, and C, which allowed the Control Room Operator (CRO) to reestablish draft and 
begin closing the bypass vent stack lids associated with HRSGs #1 - #5 on August 6, 2018 at 6:15 pm. The total duration of this bypass venting event was 2.13 hours. 

The root cause of this incident was determined to be disruption in incoming power that caused a phase imbalance fault and tripped the P901 ID Fan VFDs. 

The major corrective action identified for this event includes the ongoing evaluation of disturbances in incoming power during lightning events by the utility service provider, 
American Electric Power (AEP).  This corrective action was previously identified as corrective action 1066463.  AEP’s redundant power distribution capabilities are external to 
the site, and are completely beyond HCC’s ability to control.  Prior to making this request to AEP, HCC evaluated and/or implemented numerous corrective actions, including: 1) 
evaluating the P901 VFD voltage-magnitude and -duration settings (#5727883).  As a result, HCC adjusted the voltage-magnitude and –duration settings on the P901 ID Fan 
VFDs in order to reduce the sensitivity to disturbances in incoming power; 2) working with the original equipment manufacturer (OEM) to review specific fault data associated 
with the trip (#873770).  As a result, HCC verified that it was not an issue with equipment components and it was determined that the fault was caused by a disturbance in 
incoming power to the facility; 3) Programming an automatic restart function on the P901 ID Fan VFDs in order to reduce VFD downtown and subsequent bypass venting 
(#873771; 4) Replacing components that were damaged during a power disruption, including VFD fuses and circuit boards (#883286, #883287); 5) Performing a study to ensure 
VFD relay and current transducer settings are correct, which helps to ensure proper operation of breakers during faults (#1066159); and 6) conducting an electrical system study 
to identify grounding and lightning system protection options and help identify system sensitivity to electrical disturbances (#883288).  As a result of corrective action #883288, 
HCC: a) verified that the grounding conductors in Electrical Building 2e, which houses the P901 ID Fan VFDs, were bonded as necessary during construction b) locked the 5kV 
Automatic Transfer Switch (ATS) feeding the P901 ID Fan VFDs in the manual position, which prevents the ATS from operating during minor electrical disturbances and, c) 
will evaluate the use of ground rods in new electrical building installations to minimize the likelihood of ground faults due to lighting strikes.
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Table B.  Malfunctions

Start Date Source Permit 
Condition Time Probable Cause of Malfunction/Corrective Action(s) Taken

8/10/2018 P902 Bypass Vent 
Stack

HRSG 8
11:57 PM - 11:58 PM

On August 10, 2018, personnel noticed that HRSG #8 coke side stack lid appeared to be slightly raised. The HRSG #8 stack lid position indication showed that the lids were 
closed and negative draft was maintained at the HRSG #8 bypass vent stack throughout the duration of the event. At 11:57 pm, operations personnel were able to close the Coke 
side lid by fully opening both HRSG 8 lids, then closing again in proper sequence. 

8/27/2018 P902
Bypass Vent 

Stack; Pressure 
Drop Excursion

HRSG 10
8/27/18 3:19 PM - 3:20 

PM

DP 17.8
8/27/18 2:00 PM -  
8/28/18 4:34 PM

On August 27, 2018, a tube leak was detected on HRSG #10.  When the tube leak occurred, the P902 ID fans could not maintain sufficient draft on HRSG #10, causing the lids 
to open at 3:19 pm. The CRO immediately responded, closing the HRSG #10 stack lids at 3:20 pm and removing it from service to allow contractor personnel to repair the 
suspected tube leak.  As a result of the tube leak, moisture was pulled into the P902 FGD baghouse, which caused ash buildup inside the baghouse and a high differential 
pressure drop of 17.8 to be recorded on August 27 and August 28.  Contractor personnel responded and began vacuuming the ash from the hoppers and the differential pressure 
returned to the normal operating range at 4:34 pm on August 28.  The total duration of the bypass venting was 0.01 hours.  The FGD baghouse pressure drop was outside of the 
specified range for approximately 3.58 hours. This serves as an update to the report emailed to PLAA on August 28, 2018.

8/28/2018 P902 Pressure Drop 
Excursion 3:20 PM - 3:21 PM

On August 28, 2018, at 3:20 pm, the P902 PCM baghouse shut down on high temperature while charging oven 187.  Operations personnel immediately responded and restarted 
the baghouse. The PCM baghouse was offline for approximately 1 minute. The breakdown of the air pollution control equipment did not cause the emission of air contaminants 
in excess of the applicable emission limit. HCC is reporting this malfunction under the requirement for operating the P902 PCM Baghouse within the specified pressure drop 
range of 3 – 12 inches of water.

8/31/2018 P901 Pressure Drop 
Excursion 06:00 3-hour block 

On August 31, 2018, a malfunction occurred on the P901 SDA system. Around 6:48 am, slurry flow was lost to the atomizers due to P901 slurry pump B tripping offline. 
Operations personnel immediately responded and restarted the pump. In addition, they back flushed the pump and cleaned the slurry strainers, restoring slurry flow. Slurry flow 
during the 06:00 3-hour block was not sufficient to remove SO2 from the gas stream and an exceedance of the 3-hour block SO2 limit occurred.  The 06:00 3-hour block average 
SO2 emissions are estimated to be 192.7 lb/hr.  

9/3/2018 P902 Bypass Vent 
Stack

HRSG 8
11:25 am - 11:26 am 

On September 3, 2018 the P902 HRSG #8 Stack Lids opened at 11:25 am. Operations personnel received the Emergency Vent Stack Lid HRSG 8 Open Alarm and noticed that 
HRSG #8 coke side stack lid appeared to be slightly raised. The HRSG #8 stack lid position indication showed that the lids were closed and negative draft was maintained at the 
HRSG #8 bypass vent stack throughout the duration of the event. At 11:26 am, operations personnel were able to close the coke side lid by fully opening both HRSG #8 lids, 
then closing again in proper sequence. 

9/7/2018 F004 Pressure Drop 
Excursion 4:39 AM - 4:46 AM

On September 7, 2018, at 4:39 am, the Load Out Baghouse suddenly shut down while coke was being loaded into railcars due to a broken motor belt.  Operations personnel 
stopped wharf gates then cleared the remaining coke from the conveyors to prevent a fire on the belts and began directing coke to ground to allow maintenance personnel to 
replace the baghouse motor belt.  The Screening Plant baghouse was offline for seven minutes.  The breakdown of the air pollution control equipment did not cause the emission 
of air contaminants in excess of the applicable emission limit. HCC is reporting this malfunction under the requirement for operating the F004 Screening Plant Baghouse within 
the specified pressure drop range of 3 – 12 inches of water.  
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Table B.  Malfunctions

Start Date Source Permit 
Condition Time Probable Cause of Malfunction/Corrective Action(s) Taken

9/9/2018 P901
Bypass Vent 

Stack; Pressure 
Drop Excursion

HRSG 1
11:47 AM - 12:11 PM

HRSG 2
11:47 AM - 12:12 PM

HRSG 3
11:47 AM - 12:13 PM

HRSG 4
11:47 AM - 12:14 PM

HRSG 5
11:47 AM - 12:15 PM

DP 0.0
11:49 AM - 12:01 PM

On September 9, 2018, the plant experienced a brief power disruption due to a lightning storm affecting the area. The brief power disruption resulted in a large drop in incoming 
power to the facility tripping the variable frequency drives (VFD) for the P901 ID Fans, HRSG 12’s PLC, P902 Boiler Feed Water Pumps VFDs, P902 Atomizers, and P902 
Dilution Water Pump VFDs. As a result of the P901 ID Fans VFDs tripping on a “phase imbalance” fault, the P901 ID fans also tripped, opening the P901 bypass vent stacks #1 
- #5 at 11:47 am on loss of draft. 

Operations personnel were immediately dispatched to P902 to reset the faults on the VFDs for the Atomizers as the stack lids were still closed on P902. Once the P902 
Atomizers were running, operations personnel reset the faults on the VFDs for the P901 ID Fan VFDs and restarted ID fans A, B, and C, which allowed the Control Room 
Operator (CRO) to reestablish draft and begin closing the bypass vent stack lids associated with HRSGs #1 - #5 on September 9, 2018 at 12:11 pm. The total duration of this 
bypass venting event was 2.17 hours. 

The root cause of this incident was determined to be disruption in incoming power that caused a phase imbalance fault and tripped the P901 ID Fan VFDs. 

The major corrective action identified for this event includes the ongoing evaluation of disturbances in incoming power during lightning events by the utility service provider, 
American Electric Power (AEP).  This corrective action was previously identified as corrective action 1066463.  AEP’s redundant power distribution capabilities are external to 
the site, and are completely beyond HCC’s ability to control.  Prior to making this request to AEP, HCC evaluated and/or implemented numerous corrective actions, including: 1) 
evaluating the P901 VFD voltage-magnitude and -duration settings (#5727883).  As a result, HCC adjusted the voltage-magnitude and –duration settings on the P901 ID Fan 
VFDs in order to reduce the sensitivity to disturbances in incoming power; 2) working with the original equipment manufacturer (OEM) to review specific fault data associated 
with the trip (#873770).  As a result, HCC verified that it was not an issue with equipment components and it was determined that the fault was caused by a disturbance in 
incoming power to the facility; 3) Programming an automatic restart function on the P901 ID Fan VFDs in order to reduce VFD downtown and subsequent bypass venting 
(#873771; 4) Replacing components that were damaged during a power disruption, including VFD fuses and circuit boards (#883286, #883287); 5) Performing a study to ensure 
VFD relay and current transducer settings are correct, which helps to ensure proper operation of breakers during faults (#1066159); and 6) conducting an electrical system study 
to identify grounding and lightning system protection options and help identify system sensitivity to electrical disturbances (#883288).  As a result of corrective action #883288, 
HCC: a) verified that the grounding conductors in Electrical Building 2e, which houses the P901 ID Fan VFDs, were bonded as necessary during construction b) locked the 5kV 
Automatic Transfer Switch (ATS) feeding the P901 ID Fan VFDs in the manual position, which prevents the ATS from operating during minor electrical disturbances and, c) 
will evaluate the use of ground rods in new electrical building installations to minimize the likelihood of ground faults due to lighting strikes.

9/17/2018 P901 Multiclone 4:10 AM - 4:16 AM

On September 17, 2018, a malfunction occurred, which caused the P901 Flat Push Hot Car Multiclone to shut down at 4:10 am, during the pushing operation.  After receiving 
the coke loaf from oven #65, the P901 Flat Push Hot Car suddenly lost power, shutting down the Multiclone and ancillary equipment. Operations personnel immediately 
restarted the Multiclone at 4:16 am.  Maintenance personnel inspected the Motor Control Center (MCC) and identified moisture on an electrical contact.  HCC believes that the 
moisture on the contact caused a fault, resulting in the main breaker for the P901 Flat Push Hot Car tripping and shutting down the multiclone.  The total duration of this event 
was  0.10 hours. The PM10 emissions during that time are estimated to be  0.042 lbs/ton of coke. 
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Table B.  Malfunctions

Start Date Source Permit 
Condition Time Probable Cause of Malfunction/Corrective Action(s) Taken

9/21/2018 P902 Bypass Vent 
Stack

HRSG 6
04:42 PM - 04:58 PM

(intermittently on 9/23/18 
and 9/24/18)

HRSG 7
04:42 PM - 04:50 PM

HRSG 8
04:42 PM - 04:48 PM

HRSG 9
04:42 PM - 04:47 PM

HRSG 10

The P902 #6-10 vent stack lids opened at 4:42 pm on September 21, 2018, after the HRSG #6 system was removed from service to allow HCC personnel to repair a tube leak in 
HRSG #6.  During this time, HRSG #8 was also offline for scheduled maintenance.  HCC dispatched contractor personnel to plug one tube in the evaporator section of the 
HRSG.  On September 23 and 24, 2018, the HRSG #6 vent stack lids intermittently opened on loss of draft while HRSGs #6 and 8 were offline.  Although there were 
intermittent stack lid openings for a brief period during this event, gas sharing continued to operate with two HRSGs offline and stack lids remained closed for the majority of the 
time.  While returning HRSG #6 to service on September 24, 2018, after the tube leak repairs were complete, a high high superheater outlet temperature occurred, which was 
attributable to operator error.  The P902 HRSG #6 was brought back online at 3:58 am on September 24, 2018.  

The root cause of this bypass venting event was determined to be the failed evaporator tube 9, located in Row 1 of Evaporator 1 in HRSG #6. which resulted in a large increase 
in the mass flow to the P902 ID fans, which were unable to respond quickly enough to the resultant water leak and mass flow increase, causing the loss of draft.  

The major corrective actions identified for this event include plugging the failed evaporator tube 9 of Row 1 of Evaporator 1 in HRSG #6.     

9/27/2018 P901 SO2 Exceedance 21:00 3-hour block 

On September 27, 2018, a malfunction occurred on the P901 SDA system when slurry flow was lost to the atomizers. Operations personnel backflushed “B” slurry pump and the 
associated piping to remove material buildup and also changed out the strainers, allowing “B” slurry pump to be returned to service.  Slurry flow during this time was not 
sufficient to remove SO2 from the gas stream and an exceedance of the 3-hour block SO2 limit occurred.  The 21:00 3-hour block average SO2 emissions are estimated to be 
196.0 lb/hr. 
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Attachment C-1 
 

P901 COAL QUANTITY AND QUALITY REPORT 
	
Attachment	C‐1	contains	a	summary	of	the	coal	usage	and	quality	analysis	data	for	the	reporting	
period	for	P901.	Per	the	reporting	requirements	of	PTI	P0122398,	permit	condition	C.3.e)(21)	
states:	
	

The	permittee	shall	submit	to	the	Portsmouth	Local	Air	Agency	quarterly	reports	concerning	
the	quality	and	quantity	of	the	coal	coked	in	this	emissions	unit.	These	reports	shall	include	the	
following	information	for	the	emissions	unit	for	each	month	during	the	calendar	quarter:	
a. The	total	quantity	of	wet	coal	charged	(tons);	
b. The	average	mercury	content	(percent)	of	the	coal	charged;	
c. The	average	chlorine	content	(percent)	of	the	coal	charged;	and	
d. The	average	sulfur	content	(weight	percent)	of	the	coal	charged.	

	
These	reports	are	due	by	January	31,	April	30,	July	31,	and	October	31	of	each	year	and	shall	cover	
the	previous	calendar	quarters.	Pursuant	to	these	requirements,	the	data	provided	in	Attachment	C‐
1	include	documentation	of	the	total	usage	for	the	reporting	period	and	the	average	mercury,	
chlorine,	and	sulfur	content	for	the	coal	charged	at	P901.	



 Month
Chlorine Content 

% Composite
Mercury Content 

% Composite
Sulfur Content % 

Composite Wet Tons
Rolling 12-Month 

Total
Jul-18 0.065% 0.000004% 0.81% 66,490 763,897
Aug-18 0.058% 0.000004% 0.83% 69,250 768,624
Sep-18 0.075% 0.000005% 0.80% 67,140 773,860

P901 Composition Data
2018 3rd Quarter

HAVERHILL COKE COMPANY
Coal Quantity & Quality Report
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Date Coal Usage Rolling 7 Day Average

7/1/2018 2256.16 2,148.53
7/2/2018 2172.95 2,147.07
7/3/2018 2252.94 2,191.27
7/4/2018 2268.97 2,201.42
7/5/2018 2168.33 2,214.63
7/6/2018 2178.28 2,211.65
7/7/2018 2007.85 2,186.50
7/8/2018 2163.27 2,173.23
7/9/2018 2137.06 2,168.10
7/10/2018 1974.89 2,128.38
7/11/2018 2220.51 2,121.46
7/12/2018 2047.77 2,104.23
7/13/2018 2187.16 2,105.50
7/14/2018 2010.18 2,105.83
7/15/2018 2210.23 2,112.54
7/16/2018 2043.75 2,099.21
7/17/2018 2212.1 2,133.10
7/18/2018 2071.19 2,111.77
7/19/2018 2224.58 2,137.03
7/20/2018 2151.57 2,131.94
7/21/2018 2102.74 2,145.17
7/22/2018 2167.54 2,139.07
7/23/2018 2081.52 2,144.46
7/24/2018 2164.34 2,137.64
7/25/2018 2031.1 2,131.91
7/26/2018 2204.22 2,129.00
7/27/2018 2206.24 2,136.81
7/28/2018 2186.58 2,148.79
7/29/2018 2147.54 2,145.93
7/30/2018 2219.59 2,165.66
7/31/2018 2019.19 2,144.92

HAVERHILL COKE COMPANY
Coal Quantity & Quality Report

2018 3rd Quarter
P901 Daily Coal Usage
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Date Coal Usage Rolling 7 Day Average

HAVERHILL COKE COMPANY
Coal Quantity & Quality Report

2018 3rd Quarter
P901 Daily Coal Usage

8/1/2018 2242.94 2,175.19
8/2/2018 2004.44 2,146.65
8/3/2018 2285.95 2,158.03
8/4/2018 2192.9 2,158.94
8/5/2018 2237.09 2,171.73
8/6/2018 2072.59 2,150.73
8/7/2018 2280.54 2,188.06
8/8/2018 2105.02 2,168.36
8/9/2018 2273.59 2,206.81
8/10/2018 2218.12 2,197.12
8/11/2018 2287.73 2,210.67
8/12/2018 2222.8 2,208.63
8/13/2018 2230.78 2,231.23
8/14/2018 2240.96 2,225.57
8/15/2018 2265.21 2,248.46
8/16/2018 2241.36 2,243.85
8/17/2018 2294.92 2,254.82
8/18/2018 2301.64 2,256.81
8/19/2018 2326.98 2,271.69
8/20/2018 2218.3 2,269.91
8/21/2018 2338.28 2,283.81
8/22/2018 2268.92 2,284.34
8/23/2018 2301.2 2,292.89
8/24/2018 2156.69 2,273.14
8/25/2018 2296.37 2,272.39
8/26/2018 2246.82 2,260.94
8/27/2018 2288.53 2,270.97
8/28/2018 2136.86 2,242.20
8/29/2018 2276.32 2,243.26
8/30/2018 2122.37 2,217.71
8/31/2018 2273.79 2,234.44
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Date Coal Usage Rolling 7 Day Average

HAVERHILL COKE COMPANY
Coal Quantity & Quality Report

2018 3rd Quarter
P901 Daily Coal Usage

9/1/2018 2194.87 2,219.94
9/2/2018 2267.44 2,222.88
9/3/2018 2274.32 2,220.85
9/4/2018 2289.75 2,242.69
9/5/2018 2300.48 2,246.15
9/6/2018 2316.37 2,273.86
9/7/2018 2289.93 2,276.17
9/8/2018 2330.91 2,295.60
9/9/2018 2324.21 2,303.71
9/10/2018 2259.17 2,301.55
9/11/2018 2305.9 2,303.85
9/12/2018 2203.58 2,290.01
9/13/2018 2213.96 2,275.38
9/14/2018 2153.06 2,255.83
9/15/2018 2121.58 2,225.92
9/16/2018 2226.21 2,211.92
9/17/2018 2069.05 2,184.76
9/18/2018 2238.63 2,175.15
9/19/2018 2168.1 2,170.08
9/20/2018 2227.99 2,172.09
9/21/2018 2223.32 2,182.13
9/22/2018 2205.51 2,194.12
9/23/2018 2244.43 2,196.72
9/24/2018 2217.37 2,217.91
9/25/2018 2267.33 2,222.01
9/26/2018 2228.11 2,230.58
9/27/2018 2182.24 2,224.04
9/28/2018 2284.24 2,232.75
9/29/2018 2243.16 2,238.13
9/30/2018 2269.11 2,241.65
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Attachment C-2 
 

P902 COAL QUANTITY AND QUALITY REPORT 
	
Attachment	C‐2	contains	a	summary	of	the	coal	usage	and	quality	analysis	data	for	the	reporting	
period	for	P902.	Per	the	reporting	requirements	of	PTI	P0122398,	permit	condition	C.4.e)(21)	
states:	
	

The	permittee	shall	submit	to	the	Portsmouth	Local	Air	Agency	quarterly	reports	concerning	
the	quality	and	quantity	of	the	coal	burned	in	this	emissions	unit.	These	reports	shall	include	
the	following	information	for	the	emissions	unit	for	each	day	during	the	calendar	quarter:	
i. The	total	quantity	of	wet	coal	charged	(tons);	
ii. The	average	mercury	content	(percent)	of	the	coal	charged;	
iii. The	average	chlorine	content	(percent)	of	the	coal	charged;	and	
iv. The	average	sulfur	content	(weight	percent)	of	the	coal	charged.	

	
These	reports	are	due	by	January	31,	April	30,	July	31,	and	October	31	of	each	year	and	shall	cover	
the	previous	calendar	quarters.	Pursuant	to	these	requirements,	the	data	provided	in	Attachment	C‐
2	include	documentation	of	the	total	usage	for	the	reporting	period	and	the	average	mercury,	
chlorine,	and	sulfur	content	for	the	coal	charged	at	P902.	Please	note	that	although	permit	
condition	C.4.e)(21)	in	P0122398	requires	that	the	average	mercury,	chlorine,	and	sulfur	content	be	
reported	for	each	day	during	the	calendar	quarter,	the	monitoring	and	recordkeeping	provisions	of	
permit	condition	C.4.d)(37)	in	P0122398	only	require	a	monthly	coal	analysis;	therefore,	the	values	
for	mercury,	chlorine,	and	sulfur	content	reported	in	Attachment	C‐2	are	monthly	composites	that	
represent	the	daily	values.	

 



 Month
Chlorine Content 

% Composite
Mercury Content 

% Composite
Sulfur Content % 

Composite Wet Tons
Rolling 12-Month 

Total
Jul-18 0.092% 0.000008% 0.92% 66,758 774,860
Aug-18 0.088% 0.000007% 0.95% 70,300 779,734
Sep-18 0.099% 0.000007% 0.95% 67,106 781,241

HAVERHILL COKE COMPANY
Coal Quantity & Quality Report

2018 3rd Quarter
P902 Composition Data
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Date Coal Usage Rolling 7 Day Average

7/1/2018 2,110.71 2,082.79
7/2/2018 2,079.21 2,078.16
7/3/2018 2,115.57 2,092.83
7/4/2018 2,078.46 2,093.69
7/5/2018 2,111.28 2,095.39
7/6/2018 2,073.62 2,097.49
7/7/2018 1,900.95 2,067.11
7/8/2018 2,112.20 2,067.33
7/9/2018 2,082.50 2,067.80
7/10/2018 2,077.44 2,062.35
7/11/2018 2,124.14 2,068.88
7/12/2018 2,134.37 2,072.17
7/13/2018 2,113.33 2,077.85
7/14/2018 2,194.38 2,119.77
7/15/2018 2,158.90 2,126.44
7/16/2018 2,193.43 2,142.28
7/17/2018 2,218.18 2,162.39
7/18/2018 2,215.25 2,175.41
7/19/2018 2,171.21 2,180.67
7/20/2018 2,224.29 2,196.52
7/21/2018 2,182.53 2,194.83
7/22/2018 2,268.82 2,210.53
7/23/2018 2,198.32 2,211.23
7/24/2018 2,211.83 2,210.32
7/25/2018 2,155.00 2,201.71
7/26/2018 2,211.48 2,207.47
7/27/2018 2,203.76 2,204.53
7/28/2018 2,185.97 2,205.03
7/29/2018 2,236.52 2,200.41
7/30/2018 2,216.20 2,202.97
7/31/2018 2,198.37 2,201.04

HAVERHILL COKE COMPANY
Coal Quantity & Quality Report

2018 3rd Quarter
P902 Daily Coal Usage
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Date Coal Usage Rolling 7 Day Average

HAVERHILL COKE COMPANY
Coal Quantity & Quality Report

2018 3rd Quarter
P902 Daily Coal Usage

8/1/2018 2,213.04 2,209.33
8/2/2018 2,194.81 2,206.95
8/3/2018 2,232.79 2,211.10
8/4/2018 2,269.19 2,222.99
8/5/2018 2,284.12 2,229.79
8/6/2018 2,249.23 2,234.51
8/7/2018 2,253.30 2,242.35
8/8/2018 2,251.78 2,247.89
8/9/2018 2,251.67 2,256.01
8/10/2018 2,230.17 2,255.64
8/11/2018 2,283.41 2,257.67
8/12/2018 2,273.60 2,256.17
8/13/2018 2,230.56 2,253.50
8/14/2018 2,293.59 2,259.25
8/15/2018 2,260.31 2,260.47
8/16/2018 2,287.13 2,265.54
8/17/2018 2,277.41 2,272.29
8/18/2018 2,312.45 2,276.44
8/19/2018 2,287.31 2,278.39
8/20/2018 2,275.74 2,284.85
8/21/2018 2,299.69 2,285.72
8/22/2018 2,310.04 2,292.82
8/23/2018 2,293.77 2,293.77
8/24/2018 2,278.47 2,293.92
8/25/2018 2,304.07 2,292.73
8/26/2018 2,299.82 2,294.51
8/27/2018 2,308.00 2,299.12
8/28/2018 2,263.88 2,294.01
8/29/2018 2,208.69 2,279.53
8/30/2018 2,237.44 2,271.48
8/31/2018 2,284.59 2,272.36
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Date Coal Usage Rolling 7 Day Average

HAVERHILL COKE COMPANY
Coal Quantity & Quality Report

2018 3rd Quarter
P902 Daily Coal Usage

9/1/2018 2,296.15 2,271.22
9/2/2018 2,269.53 2,266.90
9/3/2018 2,184.29 2,249.22
9/4/2018 2,231.85 2,244.65
9/5/2018 2,190.85 2,242.10
9/6/2018 2,247.78 2,243.58
9/7/2018 2,195.85 2,230.90
9/8/2018 2,297.42 2,231.08
9/9/2018 2,248.86 2,228.13
9/10/2018 2,214.61 2,232.46
9/11/2018 2,205.76 2,228.73
9/12/2018 2,189.68 2,228.57
9/13/2018 2,249.70 2,228.84
9/14/2018 2,194.39 2,228.63
9/15/2018 2,199.78 2,214.68
9/16/2018 2,249.79 2,214.82
9/17/2018 2,123.98 2,201.87
9/18/2018 2,226.16 2,204.78
9/19/2018 2,206.98 2,207.25
9/20/2018 2,233.00 2,204.87
9/21/2018 2,252.70 2,213.20
9/22/2018 2,263.93 2,222.36
9/23/2018 2,265.69 2,224.63
9/24/2018 2,229.39 2,239.69
9/25/2018 2,283.59 2,247.90
9/26/2018 2,237.30 2,252.23
9/27/2018 2,288.39 2,260.14
9/28/2018 2,282.64 2,264.42
9/29/2018 2,280.63 2,266.80
9/30/2018 2,265.26 2,266.74
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Attachment D 
 

P901 & P902 HRSG VENT STACK SUMMARY REPORTS 
 



July August September

0.1 0.2 0.2

0.2 0.2 0.2

0.6 0.7 0.6

0.5 0.5 0.5

0.2 0.3 0.2

0.2 0.3 0.3

24.4 24.4 24.4

3.8 3.8 3.8

0.3 0.3 0.3

3.1 3.2 3.2

Limit

33.3 1920

33.8 1920

33.7 1920

HAVERHILL COKE COMPANY
Rolling 12 Month Venting Summary

2018 3rd Quarter
P901 and P902

Rolling 12-Month Maintenance Hours - September

9

3

10

Rolling 12 Month Totals

Rolling 12-Month Maintenance Hours - July

Rolling 12-Month Maintenance Hours - August

4

5

6

7

8

Stack #

1

2



Stack #1

Stack Open Stack Closed Month Year Weather Corrective Action Initials

Vent Stack 

Open

Malfunction 

Bypass

CD 

Testing

7/1/18 16:55 7/1/18 16:59 Jul 2018 Cloudy Loss of Power DMS 4

7/15/18 22:12 7/15/18 22:17 Jul 2018 Cloudy Isolation Damper DMS 5

7/16/18 20:31 7/16/18 20:56 Jul 2018 Cloudy Isolation Damper DMS 25

7/20/2018 1:20 7/20/2018 1:22 Jul 2018 Cloudy Isolation Damper DMS 2

8/1/18 11:50 8/1/18 11:51 Aug 2018 Cloudy Exercise Both Lids DMS 1

8/6/18 18:00 8/6/18 18:15 Aug 2018 Cloudy Loss of Power DMS 15

8/30/18 12:14 8/30/18 12:15 Aug 2018 Cloudy Exercise Both Lids DPW 1

9/9/18 11:47 9/9/18 12:11 Sept 2018 Cloudy Loss of Power DPW 24

9/28/18 12:03 9/28/18 12:05 Sept 2018 Cloudy Exercise Both Lids DPW 2

Rolling 12-Month Maintenance Hours - July 0.1

Rolling 12-Month Maintenance Hours - August 0.2

Rolling 12-Month Maintenance Hours - September 0.2

Date & Time Minutes



Stack #2

Stack Open Stack Closed Month Year Weather Corrective Action Initials

Vent Stack 

Open

Malfunction 

Bypass

CD 

Testing

7/1/18 16:55 7/1/18 17:01 Jul 2018 Cloudy Loss of Power DMS 6

8/1/18 11:55 8/1/18 11:56 Aug 2018 Cloudy Exercise Both Lids DMS 1

8/6/18 18:00 8/6/18 18:17 Aug 2018 Cloudy Loss of Power DPW 17

8/30/18 12:17 8/30/18 12:18 Aug 2018 Cloudy Exercise Both Lids DPW 1

9/9/18 11:47 9/9/18 12:12 Sept 2018 Cloudy Loss of Power DPW 25

9/28/18 12:06 9/28/18 12:07 Sept 2018 Cloudy Exercise Both Lids DPW 1

Rolling 12-Month Maintenance Hours - July 0.2

Rolling 12-Month Maintenance Hours - August 0.2

Rolling 12-Month Maintenance Hours - September 0.2

Date & Time Minutes



Stack #3

Stack Open Stack Closed Month Year Weather Corrective Action Initials

Vent Stack 

Open

Malfunction 

Bypass

CD 

Testing

7/1/18 16:55 7/1/18 17:03 Jul 2018 Cloudy Loss of Power DMS 8

8/1/18 11:59 8/1/18 12:00 Aug 2018 Cloudy Exercise Both Lids DMS 1

8/6/18 18:00 8/6/18 18:58 Aug 2018 Cloudy Loss of Power DPW 58

8/30/18 12:21 8/30/18 12:22 Aug 2018 Cloudy Exercise Both Lids DPW 1

9/9/18 11:47 9/9/18 12:13 Sept 2018 Cloudy Loss of Power DPW 26

9/28/18 12:11 9/28/18 12:13 Sept 2018 Cloudy Exercise Both Lids DPW 2

Rolling 12-Month Maintenance Hours - July 0.6

Rolling 12-Month Maintenance Hours - August 0.7

Rolling 12-Month Maintenance Hours - September 0.6

Date & Time Minutes



Stack #4

Stack Open Stack Closed Month Year Weather Corrective Action Initials

Vent Stack 

Open

Malfunction 

Bypass

CD 

Testing

7/1/18 16:55 7/1/18 17:05 Jul 2018 Cloudy Loss of Power DMS 10

8/1/18 12:04 8/1/18 12:05 Aug 2018 Cloudy Exercise Both Lids DMS 1

8/6/18 18:00 8/6/18 18:18 Aug 2018 Cloudy Loss of Power DPW 18

8/30/18 12:25 8/30/18 12:26 Aug 2018 Cloudy Exercise Both Lids DPW 1

9/9/18 11:47 9/9/18 12:14 Sept 2018 Cloudy Loss of Power DPW 27

9/28/18 12:14 9/28/18 12:15 Sept 2018 Cloudy Exercise Both Lids DPW 1

Rolling 12-Month Maintenance Hours - July 0.5

Rolling 12-Month Maintenance Hours - August 0.5

Rolling 12-Month Maintenance Hours - September 0.5

Date & Time Minutes



Stack #5

Stack Open Stack Closed Month Year Weather Corrective Action Initials

Vent Stack 

Open

Malfunction 

Bypass

CD 

Testing

7/1/18 16:55 7/1/18 17:00 Jul 2018 Cloudy Loss of Power DMS 5

8/1/18 12:09 8/1/18 12:10 Aug 2018 Cloudy Exercise Both Lids DMS 1

8/6/18 18:00 8/6/18 18:20 Aug 2018 Cloudy Loss of Power DPW 20

8/30/18 12:30 8/30/18 12:32 Aug 2018 Cloudy Exercise Both Lids DPW 2

9/9/18 11:47 9/9/18 12:15 Sept 2018 Cloudy Loss of Power DPW 28
9/28/18 12:17 9/28/18 12:18 Sept 2018 Cloudy Exercise Both Lids DPW 1

Rolling 12-Month Maintenance Hours - July 0.2

Rolling 12-Month Maintenance Hours - August 0.3

Rolling 12-Month Maintenance Hours - September 0.2

Date & Time Minutes



Stack #6

Stack Open Stack Closed Month Year Weather Corrective Action Initials

Vent Stack 

Open

Malfunction 

Bypass

CD 

Testing

7/1/18 0:00 7/7/18 16:30 Jul 2018 Cloudy FGD Outage DMS 9630

7/10/18 12:47 7/10/18 14:25 Jul 2018 Cloudy ID Fan Trip DMS 98

8/1/18 12:24 8/1/18 12:25 Aug 2018 Cloudy Exercise Both Lids DMS 1

8/30/18 12:33 8/30/18 12:34 Aug 2018 Cloudy Exercise Both Lids DPW 1

9/21/18 16:42 9/21/18 16:58 Sept 2018 Cloudy Tube Leak DPW 16

9/23/18 7:36 9/23/18 7:38 Sept 2018 Cloudy Loss of Draft DPW 2

9/23/18 7:42 9/23/18 7:43 Sept 2018 Cloudy Loss of Draft DPW 1

9/23/18 8:16 9/23/18 8:17 Sept 2018 Cloudy Loss of Draft DPW 1

9/23/18 8:21 9/23/18 8:23 Sept 2018 Cloudy Loss of Draft DPW 2

9/23/18 8:24 9/23/18 8:25 Sept 2018 Cloudy Loss of Draft DPW 1

9/23/18 8:26 9/23/18 8:27 Sept 2018 Cloudy Loss of Draft DPW 1

9/23/18 8:28 9/23/18 8:29 Sept 2018 Cloudy Loss of Draft DPW 1

9/23/18 8:29 9/23/18 8:30 Sept 2018 Cloudy Loss of Draft DPW 1

9/23/18 9:11 9/23/18 9:12 Sept 2018 Cloudy Loss of Draft DPW 1

9/23/18 9:21 9/23/18 9:22 Sept 2018 Cloudy Loss of Draft DPW 1

9/23/18 9:24 9/23/18 9:25 Sept 2018 Cloudy Loss of Draft DPW 1

9/24/18 2:25 9/24/18 2:27 Sept 2018 Cloudy High Super Heater Outlet T DPW 2

9/28/18 12:20 9/28/18 12:21 Sept 2018 Cloudy Exercise Both Lids DPW 1

Rolling 12-Month Maintenance Hours - July 0.2

Rolling 12-Month Maintenance Hours - August 0.3

Rolling 12-Month Maintenance Hours - September 0.3

Date & Time Minutes



Stack #7

Stack Open Stack Closed Month Year Weather Corrective Action Initials

Vent Stack 

Open

Malfunction 

Bypass

CD 

Testing

7/1/18 0:00 7/7/18 16:33 Jul 2018 Cloudy FGD Outage DMS 9633

7/10/18 12:47 7/10/18 14:29 Jul 2018 Cloudy ID Fan Trip DMS 102

8/1/18 12:29 8/1/18 12:31 Aug 2018 Cloudy Exercise Both Lids DMS 2

8/30/18 12:37 8/30/18 12:38 Aug 2018 Cloudy Exercise Both Lids DPW 1

9/21/18 16:42 9/21/18 16:50 Sept 2018 Cloudy Tube Leak DPW 8

9/28/18 12:23 9/28/18 12:25 Sept 2018 Cloudy Exercise Both Lids DPW 2

Rolling 12-Month Maintenance Hours - July 24.4

Rolling 12-Month Maintenance Hours - August 24.4

Rolling 12-Month Maintenance Hours - September 24.4

Date & Time Minutes



Stack #8

Stack Open Stack Closed Month Year Weather Corrective Action Initials

Vent Stack 

Open

Malfunction 

Bypass

CD 

Testing

7/1/18 0:00 7/7/18 16:43 Jul 2018 Cloudy FGD Outage DMS 9643

7/7/18 17:20 7/7/18 17:25 Jul 2018 Cloudy FGD Outage DMS 5

7/10/18 12:47 7/10/18 14:30 Jul 2018 Cloudy ID Fan Trip DMS 103

7/30/18 13:15 7/30/18 16:35 Jul 2018 Cloudy Stack Lid Replacement DMS 200

7/30/18 17:00 7/30/18 17:01 Jul 2018 Cloudy Exercise Both Lids DMS 1

8/1/18 12:33 8/1/18 12:36 Aug 2018 Cloudy Exercise Both Lids DMS 3

8/4/18 9:10 8/4/18 9:11 Aug 2018 Cloudy Solenoid DMS 1

8/10/18 23:57 8/10/18 23:58 Aug 2018 Cloudy Stack Lid out of Sequence DPW 1

8/30/18 12:40 8/30/18 12:42 Aug 2018 Cloudy Exercise Both Lids DPW 2

9/3/18 11:25 9/3/18 11:26 Sept 2018 Cloudy Stack Lid out of Sequence DPW 1

9/21/18 16:42 9/21/18 16:48 Sept 2018 Cloudy Tube Leak DPW 6

9/28/18 12:26 9/28/18 12:28 Sept 2018 Cloudy Exercise Both Lids DPW 2

Rolling 12-Month Maintenance Hours - July 3.8

Rolling 12-Month Maintenance Hours - August 3.8

Rolling 12-Month Maintenance Hours - September 3.8

Date & Time Minutes



Stack #9

Stack Open Stack Closed Month Year Weather Corrective Action Initials

Vent Stack 

Open

Malfunction 

Bypass

CD 

Testing

7/1/18 0:00 7/7/18 17:03 Jul 2018 Cloudy FGD Outage DMS 9663

7/7/18 17:20 7/7/18 17:29 Jul 2018 Cloudy FGD Outage DMS 9

7/7/18 17:33 7/7/18 17:37 Jul 2018 Cloudy FGD Outage DMS 4

7/10/18 12:47 7/10/18 14:28 Jul 2018 Cloudy ID Fan Trip DMS 101

8/1/18 12:40 8/1/18 12:41 Aug 2018 Cloudy Exercise Both Lids DMS 1

8/30/18 12:43 8/30/18 12:45 Aug 2018 Cloudy Exercise Both Lids DPW 2

9/21/18 16:42 9/21/18 16:47 Sept 2018 Cloudy Tube Leak DPW 5

9/28/18 12:29 9/28/18 12:30 Sept 2018 Cloudy Exercise Both Lids DPW 1

Rolling 12-Month Maintenance Hours - July 0.3

Rolling 12-Month Maintenance Hours - August 0.3

Rolling 12-Month Maintenance Hours - September 0.3

Date & Time Minutes



Stack #10

Stack Open Stack Closed Month Year Weather Corrective Action Initials

Vent Stack 

Open

Malfunction 

Bypass

CD 

Testing

7/1/18 0:00 7/7/18 16:57 Jul 2018 Cloudy FGD Outage DMS 9657

7/7/18 17:20 7/7/18 17:56 Jul 2018 Cloudy FGD Outage DMS 36

7/7/18 18:29 7/7/18 18:45 Jul 2018 Cloudy FGD Outage DMS 16

7/7/18 21:12 7/7/18 21:18 Jul 2018 Cloudy FGD Outage DMS 6

7/7/18 21:19 7/7/18 23:59 Jul 2018 Cloudy FGD Outage DMS 160

7/9/18 3:06 7/9/18 3:14 Jul 2018 Cloudy Gas Sharing DMS 8

7/10/18 12:47 7/10/18 14:26 Jul 2018 Cloudy ID Fan Trip DMS 99

8/1/18 12:44 8/1/18 12:45 Aug 2018 Cloudy Exercise Both Lids DMS 1

8/27/18 15:19 8/27/18 15:20 Aug 2018 Cloudy Tube leak DPW 1

8/30/18 12:47 8/30/18 12:48 Aug 2018 Cloudy Exercise Both Lids DPW 1

9/21/18 16:42 9/21/18 16:45 Sept 2018 Cloudy Tube Leak DPW 3

9/28/18 12:32 9/28/18 12:33 Sept 2018 Cloudy Exercise Both Lids DPW 1

Rolling 12-Month Maintenance Hours - July 3.1

Rolling 12-Month Maintenance Hours - August 3.2

Rolling 12-Month Maintenance Hours - September 3.2

Date & Time Minutes
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CEMS Report for Emission Unit P901

FGD SYSTEM DOWNTIME SUMMARY REPORT
HAVERHILL COKE COMPANY, OH

Reporting Period:  3rd Quarter of 2018

Facility ID:  0773000182

Emissions Unit ID:  P901

Emissions Unit:  Waste Gas Stack

Commencement of FGD 

System Downtime

Completion of FGD 

System Downtime

FGD System Downtime 

Duration (hours)
Reasons for FGD System Downtime

0 hours

Emission Unit Operating Time Summary

Start date/time of reporting period = 7/1/2018 0:00

End date/time of reporting period = 9/30/2018 23:59

Total clock hours in the reporting period = 2,208 hours

Total Emission Unit operating time in the reporting period = 2,208 hours

          Emission Unit operating time during FGD Bypass = 0 hours

          Emission Unit operating time during normal operations = 2,208 hours

Total FGD System Downtime for the quarter

No FGD system downtime during this reporting period

FGD Downtime Summary Page 1 of 5



CEMS Report for Emission Unit P901

SO2 Emission Limits :

192.0 lb/hr on a 3-hr block average basis

700.8 tpy on a rolling 12-month summation basis

Date/Time of 

Commencement

Date/Time of 

Completion

Duration of 

Exceedance 

(hours)

Pollutant
Magnitude 

(lb/hr)
Reason/s for the Excess Emissions

Corrective action/s taken, or 

measures taken to minimize 

emissions

Excess 

Emissions 

caused by 

Malfunction

Malfunction reported per

OAC 3745-15-06

8/31/18 6:00 8/31/18 8:59 3.0 SO2 192.7

A malfunction occurred on the P901 SDA 

system. Around 6:48 am, slurry flow was lost to 

the atomizers due to P901 slurry pump B tripping 

offline. Slurry flow during the 06:00 3-hour block 

was not sufficient to remove SO2 from the gas 

stream and an exceedance of the 3-hour block 

SO2 limit occurred. 

 Operations personnel immediately 

responded and restarted the pump. In 

addition, they back flushed the pump 

and cleaned the slurry strainers, 

restoring slurry flow. 

YES YES

9/27/18 21:00 9/27/18 23:59 3.0 SO2 196.0

A malfunction occurred on the P901 SDA system 

when slurry flow was lost to the atomizers.  

Slurry flow during this time was not sufficient to 

remove SO2 from the gas stream and an 

exceedance of the 3-hour block SO2 limit 

occurred. 

Operations personnel backflushed “B” 

slurry pump and the associated piping to 

remove material buildup and also 

changed out the strainers, allowing “B” 

slurry pump to be returned to service. 

YES YES

NOTES:

When measured SO2 values exceeded the normal measurement range (0 - 170 ppm) of the SO2 analyzer (e.g. during FGD malfunction events), data was substituted using a high-range reading from the SO2 

analyzer (0 - 800 ppm).  Although, the high-range is not strictly quality assured per 40 CFR 60 Appendix F procedures, the high-range is periodically calibrated using an appropriate calibration gas.  

Regardless, the high-range data is believed to be a very good estimate of the SO2 concentration in the stack gas during full-scale exceedances of the normal operating range of the SO2 analyzer.

Emissions Unit ID:  P901

Emissions Unit:  Waste Gas Stack

EMISSION EXCEEDANCES SUMMARY REPORT
HAVERHILL COKE COMPANY, OH

Reporting Period:  3rd Quarter of 2018

Facility ID:  0773000182

Emission Exceedance Summary Page 2 of 5



CEMS Report for Emission Unit P901

SO2 EMISSIONS SUMMARY REPORT
HAVERHILL COKE COMPANY, OH

Reporting Period:  3rd Quarter of 2018

Units July August September

hours 744 744 720

hours 0 0 0

hours 744 744 720

hours 744 744 718

lbs 119,501 119,287 112,259

lb/hr 160.6 160.3 156.3

hours 0 0 2

lbs 0 0 313

lbs 0 0 0

lbs 119,501 119,287 112,572

tons 59.8 59.6 56.3

Month Year
Monthly SO2 

Emissions, tons

Rolling 12-month 

SO2 Emissions, 

tpy

October 2017 58.8 667.2

November 2017 53.5 670.0

December 2017 54.9 671.0

January 2018 60.1 677.9

February 2018 56.3 682.8

March 2018 15.4 643.9

April 2018 59.5 651.8

May 2018 57.4 651.7

June 2018 55.0 648.1

July 2018 59.8 648.2

August 2018 59.6 648.8

September 2018 56.3 646.6

NOTES:

When measured SO2 values exceeded the normal measurement range (0 - 170 ppm) of the SO2 analyzer (e.g. during

FGD malfunction events), data was substituted using a high-range reading from the SO2 analyzer (0 - 800 ppm).  

Although, the high-range is not strictly quality assured per 40 CFR 60 Appendix F procedures, the high-range is 

periodically calibrated using an appropriate calibration gas.  Regardless, the high-range data is believed to be a very 

good estimate of the SO2 concentration in the stack gas during full-scale exceedances of the normal operating range 

of the SO2 analyzer.

a
 Emissions during OEPA approved outages are not included in this estimate

Facility ID:  0773000182

Emissions Unit ID:  P901

Emissions Unit:  Waste Gas Stack

Total clock hours

Parameter

TOTAL estimated SO2 emissions

Emission Unit operating time during FGD downtime

Emission Unit operating time during normal operations

CEMS online time during normal operations

TOTAL estimated SO 2  emissions

SO 2  emissions during normal operations

(based on online CEMS data)

Ave. SO2 emissions during normal operations

CEMS downtime during normal operations

Est. SO 2  emissions during CEMS downtime

Est. SO 2  emissions during FGD system downtime
a

Emissions Summary Page 3 of 5



CEMS Report for Emission Unit P901

CEMS PERFORMANCE SUMMARY REPORT
HAVERHILL COKE COMPANY, OH

Reporting Period:  3rd Quarter of 2018

Facility ID:  0773000182

Emissions Unit ID:  P901

Emissions Unit:  Waste Gas Stack

SO2 lb/hr

1. Total clock time in reporting period= 2,208 hr

2. Emission Unit operating time during FGD bypass = 0 hr

3. Emission Unit operating time during normal operations = 2,208 hr

4. CEMS downtime
1
 in reporting period due to:

a. Monitor equipment malfunctions = 0 hr

b. Non-monitor equipment malfunctions = 0 hr

c. Quality assurance calibration = 0 hr

d. Other known causes = 2 hr

e. Unknown causes = 0 hr

5. Total CEMS downtime
1
 = 2 hr

6. Percent Monitor Downtime
1
 = 0.1%

7. Percent Monitor Online
1
 = 99.9%

8. Percent Monitor Downtime
1
 (excluding QA calibration) = 0.1%

9. Percent Monitor Online
1
 (excluding QA calibration) = 99.9%

1
 Reported CEMS downtimes and online times are during normal operating conditions

   of the Emission Unit, when the FGD system is online and the flue gases are exhausted

  through the main stack.

Performance Summary

CEMS Performance Summary Page 4 of 5



CEMS Report for Emission Unit P901

CEMS INSTRUMENT DOWNTIME REPORT
HAVERHILL COKE COMPANY, OH

Reporting Period:  3rd Quarter of 2018

Date
Time of 

Commencement

Duration of 

Downtime 

(hours)

Parameter Reasons for Downtime Nature of system repairs and adjustments

09/12/18 15:00 2.0 SO2 lb/hr Other known causes Quarterly preventive maintenance and CGA

Note on CEMS downtime

Invalid or Missing 1-minute average data

1. Total clock time in reporting period = 131,040 min

2. Emission Unit operating time during FGD bypass = 0 min

3. Emission Unit operating time during normal operations = 131,040 min

4. Total CEMS downtime during normal operations = 2,989 min

4a. Downtime due to QA calibration = 1,380 min

4b. Downtime due to Other known causes = 1,609 min

This reporting period had a total of 2,989 1-minute average data points (for the parameter SO2 lb/hr) that were not representative of process 

emissions or missing due to polling problems.  A majority of the non-representative 1-minute average data was caused by automated hourly 

probe blowbacks and daily calibration checks of the CEM system. A majority of these invalid 1-minute data points did not result in any CEMS 

downtime because, valid 1-hour average data, as described above, was collected during this time.  

At PLAA's request, HCC is providing the following summary of CEMS downtime in Minutes.  The data presented below is not meant to be used 

for comparison against any minimum data capture requirements for the CEMS since valid hourly averages can be computed for compliance 

purposes, despite having several minutes of downtime in an hour.

Facility ID:  0773000182

Emissions Unit ID:  P901

Emissions Unit:  Waste Gas Stack

Following the guidance in 40 CFR 60.7(c), Figure 1 - Summary Report, CEMS downtime for SO2 is reported in hours and not minutes.   

CEMS Downtime Page 5 of 5
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CEMS Report for Emission Unit P902

FGD System Downtime SUMMARY REPORT
HAVERHILL COKE COMPANY, OH

Reporting Period:  3rd Quarter of 2018

Facility ID:  0773000182

Emissions Unit ID:  P902

Emissions Unit:  Waste Gas Stack

Commencement of FGD 

System Downtime

Completion of FGD 

System Downtime

FGD System Downtime 

Duration (hours)
Reasons for FGD System Downtime

7/1/2018 0:00 7/7/2018 22:59 167
OEPA approved outage for biennial FGD system 

maintenance

167 hours

Emission Unit Operating Time Summary

Start date/time of reporting period = 7/1/2018 0:00

End date/time of reporting period = 9/30/2018 23:59

Total clock hours in the reporting period = 2,208 hours

Total Emission Unit operating time in the reporting period = 2,208 hours

          Emission Unit operating time during FGD Bypass = 167 hours

          Emission Unit operating time during normal operations = 2,041 hours

Total FGD System Downtime for the quarter

FGD Downtime Summary Page 1 of 5



CEMS Report for Emission Unit P902

SO2 Emission Limits :

192.0 lb/hr on a 3-hr block average basis

700.8 tpy on a rolling 12-month summation basis

Date/Time of 

Commencement

Date/Time of 

Completion

Duration of 

Exceedance 

(hours)

Pollutant
Magnitude 

(lb/hr)
Reason/s for the Excess Emissions

Corrective action/s taken, or measures taken to 

minimize emissions

Excess 

Emissions 

caused by 

Malfunction

Malfunction 

reported per 

OAC 3745-15-06

NOTES:

When measured SO2 values exceeded the normal measurement range (0 - 170 ppm) of the SO2 analyzer (e.g. during FGD malfunction events), data was substituted using a high-range reading from 

the SO2 analyzer (0 - 800 ppm).  Although, the high-range is not strictly quality assured per 40 CFR 60 Appendix F procedures, the high-range is periodically calibrated using an appropriate calibration 

gas.  Regardless, the high-range data is believed to be a very good estimate of the SO2 concentration in the stack gas during full-scale exceedances of the normal operating range of the SO2 analyzer.

Emissions Unit ID:  P902

Emissions Unit:  Waste Gas Stack

EMISSION EXCEEDANCES SUMMARY REPORT
HAVERHILL COKE COMPANY, OH

Reporting Period:  3rd Quarter of 2018

Facility ID:  0773000182

No emission exceedances in this reporting period.

Emission Exceedance Summary Page 2 of 5



CEMS Report for Emission Unit P902

SO2 EMISSIONS SUMMARY REPORT
HAVERHILL COKE COMPANY, OH

Reporting Period:  3rd Quarter of 2018

Units July August September

hours 744 744 720

hours 167 0 0

hours 577 744 720

hours 577 743 706

lbs 97,855 121,783 107,340

lb/hr 169.6 163.9 152.0

hours 0 1 14

lbs 0 164 2,129

lbs 0 0 0

lbs 97,855 121,947 109,469

tons 48.9 61.0 54.7

Month Year
Monthly SO2 

Emissions, tons

Rolling 12-month 

SO2 Emissions, 

tpy

October 2017 57.0 632.3

November 2017 55.9 638.3

December 2017 58.3 654.2

January 2018 58.5 663.9

February 2018 54.0 668.5

March 2018 59.6 673.5

April 2018 59.4 680.4

May 2018 57.8 683.3

June 2018 5.6 634.6

July 2018 48.9 627.3

August 2018 61.0 630.8

September 2018 54.7 630.6

NOTES:

When measured SO2 values exceeded the normal measurement range (0 - 170 ppm) of the SO2 analyzer (e.g. during

FGD malfunction events), data was substituted using a high-range reading from the SO2 analyzer (0 - 800 ppm).  

Although, the high-range is not strictly quality assured per 40 CFR 60 Appendix F procedures, the high-range is 

periodically calibrated using an appropriate calibration gas.  Regardless, the high-range data is believed to be a very 

good estimate of the SO2 concentration in the stack gas during full-scale exceedances of the normal operating range 

of the SO2 analyzer.

a
 Emissions during OEPA approved outages are not included in this estimate

Facility ID:  0773000182

Emissions Unit ID:  P902

Emissions Unit:  Waste Gas Stack

Total clock hours

Parameter

TOTAL estimated SO2 emissions

Emission Unit operating time during FGD bypass

Emission Unit operating time during normal operations

CEMS online time during normal operations

TOTAL estimated SO 2  emissions

SO 2  emissions during normal operations

(based on online CEMS data)

Ave. SO2 emissions during normal operations

CEMS downtime during normal operations

Est. SO 2  emissions during CEMS downtime

Est. SO 2  emissions during FGD system downtime
a

Emissions Summary Page 3 of 5



CEMS Report for Emission Unit P902

CEMS PERFORMANCE SUMMARY REPORT
HAVERHILL COKE COMPANY, OH

Reporting Period:  3rd Quarter of 2018

Facility ID:  0773000182

Emissions Unit ID:  P902

Emissions Unit:  Waste Gas Stack

SO2 lb/hr

1. Total clock time in reporting period= 2,208 hr

2. Emission Unit operating time during FGD bypass = 167 hr

3. Emission Unit operating time during normal operations = 2,041 hr

4. CEMS downtime
1
 in reporting period due to:

a. Monitor equipment malfunctions = 0 hr

b. Non-monitor equipment malfunctions = 10 hr

c. Quality assurance calibration = 0 hr

d. Other known causes = 5 hr

e. Unknown causes = 0 hr

5. Total CEMS downtime
1
 = 15 hr

6. Percent Monitor Downtime
1
 = 0.7%

7. Percent Monitor Online
1
 = 99.3%

8. Percent Monitor Downtime
1
 (excluding QA calibration) = 0.7%

9. Percent Monitor Online
1
 (excluding QA calibration) = 99.3%

1
 Reported CEMS downtimes and online times are during normal operating conditions

   of the Emission Unit, when the FGD system is online and the flue gases are exhausted

  through the main stack.

Performance Summary

CEMS Performance Summary Page 4 of 5



CEMS Report for Emission Unit P902

CEMS INSTRUMENT DOWNTIME REPORT
HAVERHILL COKE COMPANY, OH

Reporting Period:  3rd Quarter of 2018

Date
Time of 

Commencement

Duration of 

Downtime 

(hours)

Parameter Reasons for Downtime Nature of system repairs and adjustments

08/29/18 8:00 1 SO2 lb/hr Other known causes

Loss of plant air to the shelter caused a calibration 

drift on the flow monitor.  Restored air supply and 

reinititated the flow monitor calibration check.
09/04/18 7:00 4 SO2 lb/hr

09/04/18 20:00 1 SO2 lb/hr

09/04/18 23:00 1 SO2 lb/hr

09/05/18 1:00 3 SO2 lb/hr

09/07/18 5:00 1 SO2 lb/hr

09/12/18 11:00 4 SO2 lb/hr Other known causes Quarterly preventive maintenance and CGA

Note on CEMS downtime

Invalid or Missing 1-minute average data

1. Total clock time in reporting period = 131,040 min

2. Emission Unit operating time during FGD bypass = 10,022 min

3. Emission Unit operating time during normal operations = 121,018 min

4. Total CEMS downtime during normal operations = 3,965 min

4a. Downtime due to QA calibration = 1,718 min

4b. Downtime due to Other known causes = 2,247 min

This reporting period had a total of 3,965 1-minute average data points (for the parameter SO2 lb/hr) that were not representative of 

process emissions or missing due to polling problems.  A majority of the non-representative 1-minute average data was caused by 

automated hourly probe blowbacks and daily calibration checks of the CEM system. A majority of these invalid 1-minute data points did 

not result in any CEMS downtime because, valid 1-hour average data, as described above, was collected during this time.  

At PLAA's request, HCC is providing the following summary of CEMS downtime in Minutes.  The data presented below is not meant to be 

used for comparison against any minimum data capture requirements for the CEMS since valid hourly averages can be computed for 

compliance purposes, despite having several minutes of downtime in an hour.

Facility ID:  0773000182

Emissions Unit ID:  P902

Emissions Unit:  Waste Gas Stack

Following the guidance in 40 CFR 60.7(c), Figure 1 - Summary Report, CEMS downtime for SO2 is reported in hours and not minutes.   

CEMS downtime was reported for hours in which:

(1) A valid hourly average as defined in 40 CFR 60.13(h)(2)(iii) was not recorded by the CEMS, and 

(2) When the monitoring system was out-of-control as defined in 40 CFR 60 Appendix F 4.3.1 and 40 CFR 60 Appendix F 5.2.1. 

Non-monitor equipment 

malfunction

CEMS shelter got too hot due to HVAC problem.  

Affected gas conditioner operation.

CEMS Downtime Page 5 of 5
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Sorbent Trap Monitoring System Report  for Emission Unit P902

FGD SYSTEM DOWNTIME SUMMARY REPORT
HAVERHILL COKE COMPANY, OH

Reporting Period:  3rd Quarter of 2018

Facility ID:  0773000182

Emissions Unit ID:  P902

Emissions Unit:  Waste Gas Stack

Commencement of FGD 

System Downtime

Completion of FGD 

System Downtime

FGD System Downtime 

Duration (hours)
Reasons for FGD System Downtime

7/1/2018 0:00 7/7/2018 22:59 167
OEPA approved outage for biennial FGD system 

maintenance

167 hours

Emission Unit Operating Time Summary

Start date/time of reporting period = 7/1/2018 0:00

End date/time of reporting period = 9/30/2018 23:59

Total clock hours in the reporting period = 2,208 hours

Total Emission Unit operating time in the reporting period = 2,208 hours

          Emission Unit operating time during FGD Bypass = 167 hours

          Emission Unit operating time during normal operations = 2,041 hours

Total FGD System Downtime for the quarter 

=

FGD System Downtime Page 1 of 5



Sorbent Trap Monitoring System Report  for Emission Unit P902

MERCURY EMISSION EXCEEDANCES SUMMARY REPORT
HAVERHILL COKE COMPANY, OH

Reporting Period:  3rd Quarter of 2018

Mercury Emission Limits :

0.01 lb/hr as a one-month average

55.5 lb/rolling, 12-month summation

Date/Time of 

Commencement

Date/Time of 

Completion

Duration of 

Exceedance 

(hours)

Pollutant
Magnitude 

(lb/hr)

Reason/s for the Excess 

Emissions

Corrective action/s taken, or 

measures taken to minimize 

emissions

No excess emissions in this reporting period

Facility ID:  0773000182

Emissions Unit ID:  P902

Emissions Unit:  Waste Gas Stack

Emission Exceedance Summary Page 2 of 5



Sorbent Trap Monitoring System Report  for Emission Unit P902

MERCURY EMISSIONS SUMMARY REPORT
HAVERHILL COKE COMPANY, OH

Reporting Period:  3rd Quarter of 2018

Units July August September

hours 744 744 720

hours 167 0 0

hours 577 744 720

hours 577 575 706

lbs 1.88 3.10 3.74

lb/hr 0.0033 0.0054 0.0053

hours 0 169 14

lbs 0.000 0.912 0.074

lbs 0.000 0.000 0.000

lbs 1.88 4.02 3.82

Month Year
Monthly Mercury 

Emissions, lbs

Rolling 12-

month Mercury 

Emissions, lbs

October 2017 1.66 20.1

November 2017 1.47 19.9

December 2017 1.32 19.8

January 2018 1.08 19.4

February 2018 1.33 19.2

March 2018 0.74 18.3

April 2018 1.22 18.1

May 2018 1.59 18.0

June 2018 0.26 16.5

July 2018 1.88 16.5

August 2018 4.02 18.3

September 2018 3.82 20.4

Comments on sorbent trap analysis

Facility ID:  0773000182

Emissions Unit ID:  P902

Emissions Unit:  Waste Gas Stack

Total clock hours

Parameter

None

Emission Unit operating time during FGD bypass

Emission Unit operating time during normal operations

Valid STMS hours

TOTAL estimated mercury emissions
2

Mercury emissions during normal operations

(based on valid STMS hours)

STMS downtime hours

Avg. Hg emission rate during valid STMS hours

STMS = Sorbent Trap Monitoring System

Est. Hg emissions during STMS downtime hours
1

1  
Estimated emissions during invalid hours in each calendar month were based on the average mercury emission rates in those months.

Est. Hg emissions during FGD system downtime
3

3
 Emissions during OEPA approved outages are not included in this estimate.

2  
The carbon injection rate was approximately 2 lb/MMacf in the reporting period.

Emissions Summary Page 3 of 5



Sorbent Trap Monitoring System Report  for Emission Unit P902

SORBENT TRAP MONITORING SYSTEM PERFORMANCE SUMMARY REPORT
HAVERHILL COKE COMPANY, OH

Reporting Period:  3rd Quarter of 2018

Facility ID:  0773000182

Emissions Unit ID:  P902

Emissions Unit:  Waste Gas Stack

1. Total clock time in reporting period= 2,208 hr

2. Emission Unit operating time during FGD bypass = 167 hr

3. Emission Unit operating time during normal operations = 2,041 hr

4. CEMS downtime
1
 in reporting period due to:

a. Monitor equipment malfunctions = 0 hr

b. Non-monitor equipment malfunctions = 10 hr

c. Quality assurance calibration = 0 hr

d. Other known causes = 5 hr

e. Unknown causes = 168 hr

5. Total CEMS downtime
1
 = 183 hr

6. Percent Monitor Downtime
1
 = 9.0%

7. Percent Monitor Online
1
 = 91.0%

8. Percent Monitor Downtime
1
 (excluding QA calibration) = 9.0%

9. Percent Monitor Online
1
 (excluding QA calibration) = 91.0%

1
 Reported CEMS downtimes and online times are during normal operating conditions

   of the Emission Unit, when the FGD system is online and the flue gases are exhausted

  through the main stack.

Performance Summary

STMS Performance Summary Page 4 of 5



Sorbent Trap Monitoring System Report  for Emission Unit P902

SORBENT TRAP MONITORING SYSTEM DOWNTIME REPORT
HAVERHILL COKE COMPANY, OH

Reporting Period:  3rd Quarter of 2018

Date
Time of 

Commencement

Duration of 

Downtime 

(hours)

Parameter
Reasons for 

Downtime
Nature of system repairs and adjustments

08/02/18 11:00 168 Hg lb/hr Unknown causes

Lab results showed almost no mercury in the traps 

collected between 8/2/18 and 8/9/18.  All analytical 

QA/QC criteria associated with this data set was met, 

suggesting that there was an issue with the sampling of 

the stack gas during this weekly sample.  Volumetric data 

for this set of traps was also missing possibly due to a 

software error.  Reset the console and the computer 

running the software at the end of the sampling period 

before starting the next weekly run.

08/29/18 8:00 1 Hg lb/hr Other known causes

Loss of plant air to the shelter caused a calibration drift 

on the flow monitor.  Restored air supply and reinititated 

the flow monitor calibration check.

09/04/18 7:00 4 Hg lb/hr

09/04/18 20:00 1 Hg lb/hr

09/04/18 23:00 1 Hg lb/hr

09/05/18 1:00 3 Hg lb/hr

09/07/18 5:00 1 Hg lb/hr

09/12/18 11:00 4 Hg lb/hr Other known causes Quarterly preventive maintenance and CGA

Non-monitor equipment 

malfunction

CEMS shelter got too hot due to HVAC problem.  

Affected gas conditioner operation.

Facility ID:  0773000182

Emissions Unit ID:  P902

Emissions Unit:  Waste Gas Stack

STMS Downtime Page 5 of 5



 

QUARTERLY QA/QC ASSESSMENTS 



NoAborted?:
PassTest Result:

170.000Instrument Span:

Time CEMS Value Audit Value Difference
% of Audit 

Value

Low-Level

09/12/18 16:35 45.900 44.800 1.100 2.5

09/12/18 16:46 47.000 44.800 2.200 4.9

09/12/18 16:57 47.500 44.800 2.700 6.0

46.800

44.800

CEMS Mean (Cm):

0

Accuracy (A) in %: 4.5

APS Indicator:

Audit Mean (Ca):

Mean Difference: 2.0

Cylinder #: CC249356
Cylinder Exp. Date:07/13/2021

Time CEMS Value Audit Value Difference
% of Audit 

Value

Mid-Level

09/12/18 16:40 100.100 96.400 3.700 3.8

09/12/18 16:51 101.400 96.400 5.000 5.2

09/12/18 17:02 101.000 96.400 4.600 4.8

100.833

96.400

CEMS Mean (Cm):

0

Accuracy (A) in %: 4.6

APS Indicator:

Audit Mean (Ca):

Mean Difference: 4.4

Cylinder #: CC302364
Cylinder Exp. Date:06/17/2022

Parameter: SO2PPM
Test Date/Time: 09/12/18 17:02Source: UNIT1

1 of 3Report Generated: 09/28/18 09:26 Report Version 3.1.0820 HHO-CEMS\reportuser

Cylinder Gas Audit
Plant: Haverhill North Coke Company

Report Period: 07/01/2018 00:00 Through 09/28/2018 23:59



NoAborted?:
PassTest Result:

25.000Instrument Span:

Time CEMS Value Audit Value Difference
% of Audit 

Value

Low-Level

09/12/18 17:19 5.300 5.200 0.100 1.9

09/12/18 17:28 5.300 5.200 0.100 1.9

09/12/18 17:37 5.300 5.200 0.100 1.9

5.300

5.200

CEMS Mean (Cm):

0

Accuracy (A) in %: 1.9

APS Indicator:

Audit Mean (Ca):

Mean Difference: 0.1

Cylinder #: CC172107
Cylinder Exp. Date:06/04/2023

Time CEMS Value Audit Value Difference
% of Audit 

Value

Mid-Level

09/12/18 17:23 9.100 9.000 0.100 1.1

09/12/18 17:32 9.100 9.000 0.100 1.1

09/12/18 17:41 9.100 9.000 0.100 1.1

9.100

9.000

CEMS Mean (Cm):

0

Accuracy (A) in %: 1.1

APS Indicator:

Audit Mean (Ca):

Mean Difference: 0.1

Cylinder #: SG9164850BAL
Cylinder Exp. Date:10/20/2020

Parameter: O2DRY
Test Date/Time: 09/12/18 17:41Source: UNIT1

2 of 3Report Generated: 09/28/18 09:26 Report Version 3.1.0820 HHO-CEMS\reportuser

Cylinder Gas Audit
Plant: Haverhill North Coke Company

Report Period: 07/01/2018 00:00 Through 09/28/2018 23:59



NoAborted?:
PassTest Result:

25.000Instrument Span:

Time CEMS Value Audit Value Difference
% of Audit 

Value

Low-Level

09/12/18 17:19 5.200 5.200 0.000 0.0

09/12/18 17:28 5.300 5.200 0.100 1.9

09/12/18 17:37 5.300 5.200 0.100 1.9

5.267

5.200

CEMS Mean (Cm):

0

Accuracy (A) in %: 1.3

APS Indicator:

Audit Mean (Ca):

Mean Difference: 0.1

Cylinder #: CC172107
Cylinder Exp. Date:06/04/2023

Time CEMS Value Audit Value Difference
% of Audit 

Value

Mid-Level

09/12/18 17:23 9.000 9.000 0.000 0.0

09/12/18 17:32 9.100 9.000 0.100 1.1

09/12/18 17:41 9.100 9.000 0.100 1.1

9.067

9.000

CEMS Mean (Cm):

0

Accuracy (A) in %: 0.7

APS Indicator:

Audit Mean (Ca):

Mean Difference: 0.1

Cylinder #: SG9164850BAL
Cylinder Exp. Date:10/20/2020

Parameter: O2WET
Test Date/Time: 09/12/18 17:41Source: UNIT1

3 of 3Report Generated: 09/28/18 09:26 Report Version 3.1.0820 HHO-CEMS\reportuser

Cylinder Gas Audit
Plant: Haverhill North Coke Company

Report Period: 07/01/2018 00:00 Through 09/28/2018 23:59



NoAborted?:
PassTest Result:

170.000Instrument Span:

Time CEMS Value Audit Value Difference
% of Audit 

Value

Low-Level

09/12/18 14:00 44.800 44.800 0.000 0.0

09/12/18 14:11 45.700 44.800 0.900 2.0

09/12/18 14:22 45.600 44.800 0.800 1.8

45.367

44.800

CEMS Mean (Cm):

0

Accuracy (A) in %: 1.3

APS Indicator:

Audit Mean (Ca):

Mean Difference: 0.6

Cylinder #: CC249356
Cylinder Exp. Date:07/13/2021

Time CEMS Value Audit Value Difference
% of Audit 

Value

Mid-Level

09/12/18 14:05 91.000 91.900 -0.900 -1.0

09/12/18 14:16 91.200 91.900 -0.700 -0.8

09/12/18 14:27 91.100 91.900 -0.800 -0.9

91.100

91.900

CEMS Mean (Cm):

0

Accuracy (A) in %: -0.9

APS Indicator:

Audit Mean (Ca):

Mean Difference: -0.8

Cylinder #: CC258856
Cylinder Exp. Date:09/24/2021

Parameter: SO2PPM
Test Date/Time: 09/12/18 14:27Source: UNIT2

1 of 3Report Generated: 09/28/18 09:27 Report Version 3.1.0820 HHO-CEMS\reportuser

Cylinder Gas Audit
Plant: Haverhill North Coke Company

Report Period: 07/01/2018 00:00 Through 09/28/2018 23:59



NoAborted?:
PassTest Result:

25.000Instrument Span:

Time CEMS Value Audit Value Difference
% of Audit 

Value

Low-Level

09/12/18 14:31 5.000 4.900 0.100 2.0

09/12/18 14:38 4.900 4.900 0.000 0.0

09/12/18 14:45 5.000 4.900 0.100 2.0

4.967

4.900

CEMS Mean (Cm):

0

Accuracy (A) in %: 1.4

APS Indicator:

Audit Mean (Ca):

Mean Difference: 0.1

Cylinder #: CC105741
Cylinder Exp. Date:02/22/2024

Time CEMS Value Audit Value Difference
% of Audit 

Value

Mid-Level

09/12/18 14:34 9.000 9.000 0.000 0.0

09/12/18 14:41 9.000 9.000 0.000 0.0

09/12/18 14:48 9.000 9.000 0.000 0.0

9.000

9.000

CEMS Mean (Cm):

0

Accuracy (A) in %: 0.0

APS Indicator:

Audit Mean (Ca):

Mean Difference: 0.0

Cylinder #: CC317469
Cylinder Exp. Date:06/09/2022

Parameter: O2DRY
Test Date/Time: 09/12/18 14:48Source: UNIT2

2 of 3Report Generated: 09/28/18 09:27 Report Version 3.1.0820 HHO-CEMS\reportuser

Cylinder Gas Audit
Plant: Haverhill North Coke Company

Report Period: 07/01/2018 00:00 Through 09/28/2018 23:59



NoAborted?:
PassTest Result:

25.000Instrument Span:

Time CEMS Value Audit Value Difference
% of Audit 

Value

Low-Level

09/12/18 14:31 4.900 4.900 0.000 0.0

09/12/18 14:38 5.000 4.900 0.100 2.0

09/12/18 14:45 5.000 4.900 0.100 2.0

4.967

4.900

CEMS Mean (Cm):

0

Accuracy (A) in %: 1.4

APS Indicator:

Audit Mean (Ca):

Mean Difference: 0.1

Cylinder #: CC105741
Cylinder Exp. Date:02/22/2024

Time CEMS Value Audit Value Difference
% of Audit 

Value

Mid-Level

09/12/18 14:34 9.100 9.000 0.100 1.1

09/12/18 14:41 9.100 9.000 0.100 1.1

09/12/18 14:48 9.100 9.000 0.100 1.1

9.100

9.000

CEMS Mean (Cm):

0

Accuracy (A) in %: 1.1

APS Indicator:

Audit Mean (Ca):

Mean Difference: 0.1

Cylinder #: CC317469
Cylinder Exp. Date:06/09/2022

Parameter: O2WET
Test Date/Time: 09/12/18 14:48Source: UNIT2

3 of 3Report Generated: 09/28/18 09:27 Report Version 3.1.0820 HHO-CEMS\reportuser

Cylinder Gas Audit
Plant: Haverhill North Coke Company

Report Period: 07/01/2018 00:00 Through 09/28/2018 23:59
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CEMS Report for Emission Unit P901

FGD SYSTEM DOWNTIME SUMMARY REPORT
HAVERHILL COKE COMPANY, OH

Reporting Period:  3rd Quarter of 2018

Facility ID:  0773000182

Emissions Unit ID:  P901

Emissions Unit:  Waste Gas Stack

Commencement of FGD 

System Downtime

Completion of FGD 

System Downtime

FGD System Downtime 

Duration (hours)
Reasons for FGD System Downtime

0 hours

Emission Unit Operating Time Summary

Start date/time of reporting period = 7/1/2018 0:00

End date/time of reporting period = 9/30/2018 23:59

Total clock hours in the reporting period = 2,208 hours

Total Emission Unit operating time in the reporting period = 2,208 hours

          Emission Unit operating time during FGD Bypass = 0 hours

          Emission Unit operating time during normal operations = 2,208 hours

Total FGD System Downtime for the quarter

No FGD system downtime during this reporting period

FGD Downtime Summary Page 1 of 5



CEMS Report for Emission Unit P901

SO2 Emission Limits :

192.0 lb/hr on a 3-hr block average basis

700.8 tpy on a rolling 12-month summation basis

Date/Time of 

Commencement

Date/Time of 

Completion

Duration of 

Exceedance 

(hours)

Pollutant
Magnitude 

(lb/hr)
Reason/s for the Excess Emissions

Corrective action/s taken, or 

measures taken to minimize 

emissions

Excess 

Emissions 

caused by 

Malfunction

Malfunction reported per

OAC 3745-15-06

8/31/18 6:00 8/31/18 8:59 3.0 SO2 192.7

A malfunction occurred on the P901 SDA 

system. Around 6:48 am, slurry flow was lost to 

the atomizers due to P901 slurry pump B tripping 

offline. Slurry flow during the 06:00 3-hour block 

was not sufficient to remove SO2 from the gas 

stream and an exceedance of the 3-hour block 

SO2 limit occurred. 

 Operations personnel immediately 

responded and restarted the pump. In 

addition, they back flushed the pump 

and cleaned the slurry strainers, 

restoring slurry flow. 

YES YES

9/27/18 21:00 9/27/18 23:59 3.0 SO2 196.0

A malfunction occurred on the P901 SDA system 

when slurry flow was lost to the atomizers.  

Slurry flow during this time was not sufficient to 

remove SO2 from the gas stream and an 

exceedance of the 3-hour block SO2 limit 

occurred. 

Operations personnel backflushed “B” 

slurry pump and the associated piping to 

remove material buildup and also 

changed out the strainers, allowing “B” 

slurry pump to be returned to service. 

YES YES

NOTES:

When measured SO2 values exceeded the normal measurement range (0 - 170 ppm) of the SO2 analyzer (e.g. during FGD malfunction events), data was substituted using a high-range reading from the SO2 

analyzer (0 - 800 ppm).  Although, the high-range is not strictly quality assured per 40 CFR 60 Appendix F procedures, the high-range is periodically calibrated using an appropriate calibration gas.  

Regardless, the high-range data is believed to be a very good estimate of the SO2 concentration in the stack gas during full-scale exceedances of the normal operating range of the SO2 analyzer.

Emissions Unit ID:  P901

Emissions Unit:  Waste Gas Stack

EMISSION EXCEEDANCES SUMMARY REPORT
HAVERHILL COKE COMPANY, OH

Reporting Period:  3rd Quarter of 2018

Facility ID:  0773000182

Emission Exceedance Summary Page 2 of 5



CEMS Report for Emission Unit P901

SO2 EMISSIONS SUMMARY REPORT
HAVERHILL COKE COMPANY, OH

Reporting Period:  3rd Quarter of 2018

Units July August September

hours 744 744 720

hours 0 0 0

hours 744 744 720

hours 744 744 718

lbs 119,501 119,287 112,259

lb/hr 160.6 160.3 156.3

hours 0 0 2

lbs 0 0 313

lbs 0 0 0

lbs 119,501 119,287 112,572

tons 59.8 59.6 56.3

Month Year
Monthly SO2 

Emissions, tons

Rolling 12-month 

SO2 Emissions, 

tpy

October 2017 58.8 667.2

November 2017 53.5 670.0

December 2017 54.9 671.0

January 2018 60.1 677.9

February 2018 56.3 682.8

March 2018 15.4 643.9

April 2018 59.5 651.8

May 2018 57.4 651.7

June 2018 55.0 648.1

July 2018 59.8 648.2

August 2018 59.6 648.8

September 2018 56.3 646.6

NOTES:

When measured SO2 values exceeded the normal measurement range (0 - 170 ppm) of the SO2 analyzer (e.g. during

FGD malfunction events), data was substituted using a high-range reading from the SO2 analyzer (0 - 800 ppm).  

Although, the high-range is not strictly quality assured per 40 CFR 60 Appendix F procedures, the high-range is 

periodically calibrated using an appropriate calibration gas.  Regardless, the high-range data is believed to be a very 

good estimate of the SO2 concentration in the stack gas during full-scale exceedances of the normal operating range 

of the SO2 analyzer.

a
 Emissions during OEPA approved outages are not included in this estimate

Facility ID:  0773000182

Emissions Unit ID:  P901

Emissions Unit:  Waste Gas Stack

Total clock hours

Parameter

TOTAL estimated SO2 emissions

Emission Unit operating time during FGD downtime

Emission Unit operating time during normal operations

CEMS online time during normal operations

TOTAL estimated SO 2  emissions

SO 2  emissions during normal operations

(based on online CEMS data)

Ave. SO2 emissions during normal operations

CEMS downtime during normal operations

Est. SO 2  emissions during CEMS downtime

Est. SO 2  emissions during FGD system downtime
a

Emissions Summary Page 3 of 5



CEMS Report for Emission Unit P901

CEMS PERFORMANCE SUMMARY REPORT
HAVERHILL COKE COMPANY, OH

Reporting Period:  3rd Quarter of 2018

Facility ID:  0773000182

Emissions Unit ID:  P901

Emissions Unit:  Waste Gas Stack

SO2 lb/hr

1. Total clock time in reporting period= 2,208 hr

2. Emission Unit operating time during FGD bypass = 0 hr

3. Emission Unit operating time during normal operations = 2,208 hr

4. CEMS downtime
1
 in reporting period due to:

a. Monitor equipment malfunctions = 0 hr

b. Non-monitor equipment malfunctions = 0 hr

c. Quality assurance calibration = 0 hr

d. Other known causes = 2 hr

e. Unknown causes = 0 hr

5. Total CEMS downtime
1
 = 2 hr

6. Percent Monitor Downtime
1
 = 0.1%

7. Percent Monitor Online
1
 = 99.9%

8. Percent Monitor Downtime
1
 (excluding QA calibration) = 0.1%

9. Percent Monitor Online
1
 (excluding QA calibration) = 99.9%

1
 Reported CEMS downtimes and online times are during normal operating conditions

   of the Emission Unit, when the FGD system is online and the flue gases are exhausted

  through the main stack.

Performance Summary

CEMS Performance Summary Page 4 of 5



CEMS Report for Emission Unit P901

CEMS INSTRUMENT DOWNTIME REPORT
HAVERHILL COKE COMPANY, OH

Reporting Period:  3rd Quarter of 2018

Date
Time of 

Commencement

Duration of 

Downtime 

(hours)

Parameter Reasons for Downtime Nature of system repairs and adjustments

09/12/18 15:00 2.0 SO2 lb/hr Other known causes Quarterly preventive maintenance and CGA

Note on CEMS downtime

Invalid or Missing 1-minute average data

1. Total clock time in reporting period = 131,040 min

2. Emission Unit operating time during FGD bypass = 0 min

3. Emission Unit operating time during normal operations = 131,040 min

4. Total CEMS downtime during normal operations = 2,989 min

4a. Downtime due to QA calibration = 1,380 min

4b. Downtime due to Other known causes = 1,609 min

This reporting period had a total of 2,989 1-minute average data points (for the parameter SO2 lb/hr) that were not representative of process 

emissions or missing due to polling problems.  A majority of the non-representative 1-minute average data was caused by automated hourly 

probe blowbacks and daily calibration checks of the CEM system. A majority of these invalid 1-minute data points did not result in any CEMS 

downtime because, valid 1-hour average data, as described above, was collected during this time.  

At PLAA's request, HCC is providing the following summary of CEMS downtime in Minutes.  The data presented below is not meant to be used 

for comparison against any minimum data capture requirements for the CEMS since valid hourly averages can be computed for compliance 

purposes, despite having several minutes of downtime in an hour.

Facility ID:  0773000182

Emissions Unit ID:  P901

Emissions Unit:  Waste Gas Stack

Following the guidance in 40 CFR 60.7(c), Figure 1 - Summary Report, CEMS downtime for SO2 is reported in hours and not minutes.   

CEMS Downtime Page 5 of 5
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CEMS Report for Emission Unit P902

FGD System Downtime SUMMARY REPORT
HAVERHILL COKE COMPANY, OH

Reporting Period:  3rd Quarter of 2018

Facility ID:  0773000182

Emissions Unit ID:  P902

Emissions Unit:  Waste Gas Stack

Commencement of FGD 

System Downtime

Completion of FGD 

System Downtime

FGD System Downtime 

Duration (hours)
Reasons for FGD System Downtime

7/1/2018 0:00 7/7/2018 22:59 167
OEPA approved outage for biennial FGD system 

maintenance

167 hours

Emission Unit Operating Time Summary

Start date/time of reporting period = 7/1/2018 0:00

End date/time of reporting period = 9/30/2018 23:59

Total clock hours in the reporting period = 2,208 hours

Total Emission Unit operating time in the reporting period = 2,208 hours

          Emission Unit operating time during FGD Bypass = 167 hours

          Emission Unit operating time during normal operations = 2,041 hours

Total FGD System Downtime for the quarter

FGD Downtime Summary Page 1 of 5



CEMS Report for Emission Unit P902

SO2 Emission Limits :

192.0 lb/hr on a 3-hr block average basis

700.8 tpy on a rolling 12-month summation basis

Date/Time of 

Commencement

Date/Time of 

Completion

Duration of 

Exceedance 

(hours)

Pollutant
Magnitude 

(lb/hr)
Reason/s for the Excess Emissions

Corrective action/s taken, or measures taken to 

minimize emissions

Excess 

Emissions 

caused by 

Malfunction

Malfunction 

reported per 

OAC 3745-15-06

NOTES:

When measured SO2 values exceeded the normal measurement range (0 - 170 ppm) of the SO2 analyzer (e.g. during FGD malfunction events), data was substituted using a high-range reading from 

the SO2 analyzer (0 - 800 ppm).  Although, the high-range is not strictly quality assured per 40 CFR 60 Appendix F procedures, the high-range is periodically calibrated using an appropriate calibration 

gas.  Regardless, the high-range data is believed to be a very good estimate of the SO2 concentration in the stack gas during full-scale exceedances of the normal operating range of the SO2 analyzer.

Emissions Unit ID:  P902

Emissions Unit:  Waste Gas Stack

EMISSION EXCEEDANCES SUMMARY REPORT
HAVERHILL COKE COMPANY, OH

Reporting Period:  3rd Quarter of 2018

Facility ID:  0773000182

No emission exceedances in this reporting period.

Emission Exceedance Summary Page 2 of 5



CEMS Report for Emission Unit P902

SO2 EMISSIONS SUMMARY REPORT
HAVERHILL COKE COMPANY, OH

Reporting Period:  3rd Quarter of 2018

Units July August September

hours 744 744 720

hours 167 0 0

hours 577 744 720

hours 577 743 706

lbs 97,855 121,783 107,340

lb/hr 169.6 163.9 152.0

hours 0 1 14

lbs 0 164 2,129

lbs 0 0 0

lbs 97,855 121,947 109,469

tons 48.9 61.0 54.7

Month Year
Monthly SO2 

Emissions, tons

Rolling 12-month 

SO2 Emissions, 

tpy

October 2017 57.0 632.3

November 2017 55.9 638.3

December 2017 58.3 654.2

January 2018 58.5 663.9

February 2018 54.0 668.5

March 2018 59.6 673.5

April 2018 59.4 680.4

May 2018 57.8 683.3

June 2018 5.6 634.6

July 2018 48.9 627.3

August 2018 61.0 630.8

September 2018 54.7 630.6

NOTES:

When measured SO2 values exceeded the normal measurement range (0 - 170 ppm) of the SO2 analyzer (e.g. during

FGD malfunction events), data was substituted using a high-range reading from the SO2 analyzer (0 - 800 ppm).  

Although, the high-range is not strictly quality assured per 40 CFR 60 Appendix F procedures, the high-range is 

periodically calibrated using an appropriate calibration gas.  Regardless, the high-range data is believed to be a very 

good estimate of the SO2 concentration in the stack gas during full-scale exceedances of the normal operating range 

of the SO2 analyzer.

a
 Emissions during OEPA approved outages are not included in this estimate

Facility ID:  0773000182

Emissions Unit ID:  P902

Emissions Unit:  Waste Gas Stack

Total clock hours

Parameter

TOTAL estimated SO2 emissions

Emission Unit operating time during FGD bypass

Emission Unit operating time during normal operations

CEMS online time during normal operations

TOTAL estimated SO 2  emissions

SO 2  emissions during normal operations

(based on online CEMS data)

Ave. SO2 emissions during normal operations

CEMS downtime during normal operations

Est. SO 2  emissions during CEMS downtime

Est. SO 2  emissions during FGD system downtime
a

Emissions Summary Page 3 of 5



CEMS Report for Emission Unit P902

CEMS PERFORMANCE SUMMARY REPORT
HAVERHILL COKE COMPANY, OH

Reporting Period:  3rd Quarter of 2018

Facility ID:  0773000182

Emissions Unit ID:  P902

Emissions Unit:  Waste Gas Stack

SO2 lb/hr

1. Total clock time in reporting period= 2,208 hr

2. Emission Unit operating time during FGD bypass = 167 hr

3. Emission Unit operating time during normal operations = 2,041 hr

4. CEMS downtime
1
 in reporting period due to:

a. Monitor equipment malfunctions = 0 hr

b. Non-monitor equipment malfunctions = 10 hr

c. Quality assurance calibration = 0 hr

d. Other known causes = 5 hr

e. Unknown causes = 0 hr

5. Total CEMS downtime
1
 = 15 hr

6. Percent Monitor Downtime
1
 = 0.7%

7. Percent Monitor Online
1
 = 99.3%

8. Percent Monitor Downtime
1
 (excluding QA calibration) = 0.7%

9. Percent Monitor Online
1
 (excluding QA calibration) = 99.3%

1
 Reported CEMS downtimes and online times are during normal operating conditions

   of the Emission Unit, when the FGD system is online and the flue gases are exhausted

  through the main stack.

Performance Summary
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CEMS Report for Emission Unit P902

CEMS INSTRUMENT DOWNTIME REPORT
HAVERHILL COKE COMPANY, OH

Reporting Period:  3rd Quarter of 2018

Date
Time of 

Commencement

Duration of 

Downtime 

(hours)

Parameter Reasons for Downtime Nature of system repairs and adjustments

08/29/18 8:00 1 SO2 lb/hr Other known causes

Loss of plant air to the shelter caused a calibration 

drift on the flow monitor.  Restored air supply and 

reinititated the flow monitor calibration check.
09/04/18 7:00 4 SO2 lb/hr

09/04/18 20:00 1 SO2 lb/hr

09/04/18 23:00 1 SO2 lb/hr

09/05/18 1:00 3 SO2 lb/hr

09/07/18 5:00 1 SO2 lb/hr

09/12/18 11:00 4 SO2 lb/hr Other known causes Quarterly preventive maintenance and CGA

Note on CEMS downtime

Invalid or Missing 1-minute average data

1. Total clock time in reporting period = 131,040 min

2. Emission Unit operating time during FGD bypass = 10,022 min

3. Emission Unit operating time during normal operations = 121,018 min

4. Total CEMS downtime during normal operations = 3,965 min

4a. Downtime due to QA calibration = 1,718 min

4b. Downtime due to Other known causes = 2,247 min

This reporting period had a total of 3,965 1-minute average data points (for the parameter SO2 lb/hr) that were not representative of 

process emissions or missing due to polling problems.  A majority of the non-representative 1-minute average data was caused by 

automated hourly probe blowbacks and daily calibration checks of the CEM system. A majority of these invalid 1-minute data points did 

not result in any CEMS downtime because, valid 1-hour average data, as described above, was collected during this time.  

At PLAA's request, HCC is providing the following summary of CEMS downtime in Minutes.  The data presented below is not meant to be 

used for comparison against any minimum data capture requirements for the CEMS since valid hourly averages can be computed for 

compliance purposes, despite having several minutes of downtime in an hour.

Facility ID:  0773000182

Emissions Unit ID:  P902

Emissions Unit:  Waste Gas Stack

Following the guidance in 40 CFR 60.7(c), Figure 1 - Summary Report, CEMS downtime for SO2 is reported in hours and not minutes.   

CEMS downtime was reported for hours in which:

(1) A valid hourly average as defined in 40 CFR 60.13(h)(2)(iii) was not recorded by the CEMS, and 

(2) When the monitoring system was out-of-control as defined in 40 CFR 60 Appendix F 4.3.1 and 40 CFR 60 Appendix F 5.2.1. 

Non-monitor equipment 

malfunction

CEMS shelter got too hot due to HVAC problem.  

Affected gas conditioner operation.
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Sorbent Trap Monitoring System Report  for Emission Unit P902

FGD SYSTEM DOWNTIME SUMMARY REPORT
HAVERHILL COKE COMPANY, OH

Reporting Period:  3rd Quarter of 2018

Facility ID:  0773000182

Emissions Unit ID:  P902

Emissions Unit:  Waste Gas Stack

Commencement of FGD 

System Downtime

Completion of FGD 

System Downtime

FGD System Downtime 

Duration (hours)
Reasons for FGD System Downtime

7/1/2018 0:00 7/7/2018 22:59 167
OEPA approved outage for biennial FGD system 

maintenance

167 hours

Emission Unit Operating Time Summary

Start date/time of reporting period = 7/1/2018 0:00

End date/time of reporting period = 9/30/2018 23:59

Total clock hours in the reporting period = 2,208 hours

Total Emission Unit operating time in the reporting period = 2,208 hours

          Emission Unit operating time during FGD Bypass = 167 hours

          Emission Unit operating time during normal operations = 2,041 hours

Total FGD System Downtime for the quarter 

=

FGD System Downtime Page 1 of 5



Sorbent Trap Monitoring System Report  for Emission Unit P902

MERCURY EMISSION EXCEEDANCES SUMMARY REPORT
HAVERHILL COKE COMPANY, OH

Reporting Period:  3rd Quarter of 2018

Mercury Emission Limits :

0.01 lb/hr as a one-month average

55.5 lb/rolling, 12-month summation

Date/Time of 

Commencement

Date/Time of 

Completion

Duration of 

Exceedance 

(hours)

Pollutant
Magnitude 

(lb/hr)

Reason/s for the Excess 

Emissions

Corrective action/s taken, or 

measures taken to minimize 

emissions

No excess emissions in this reporting period

Facility ID:  0773000182

Emissions Unit ID:  P902

Emissions Unit:  Waste Gas Stack

Emission Exceedance Summary Page 2 of 5



Sorbent Trap Monitoring System Report  for Emission Unit P902

MERCURY EMISSIONS SUMMARY REPORT
HAVERHILL COKE COMPANY, OH

Reporting Period:  3rd Quarter of 2018

Units July August September

hours 744 744 720

hours 167 0 0

hours 577 744 720

hours 577 575 706

lbs 1.88 3.10 3.74

lb/hr 0.0033 0.0054 0.0053

hours 0 169 14

lbs 0.000 0.912 0.074

lbs 0.000 0.000 0.000

lbs 1.88 4.02 3.82

Month Year
Monthly Mercury 

Emissions, lbs

Rolling 12-

month Mercury 

Emissions, lbs

October 2017 1.66 20.1

November 2017 1.47 19.9

December 2017 1.32 19.8

January 2018 1.08 19.4

February 2018 1.33 19.2

March 2018 0.74 18.3

April 2018 1.22 18.1

May 2018 1.59 18.0

June 2018 0.26 16.5

July 2018 1.88 16.5

August 2018 4.02 18.3

September 2018 3.82 20.4

Comments on sorbent trap analysis

Facility ID:  0773000182

Emissions Unit ID:  P902

Emissions Unit:  Waste Gas Stack

Total clock hours

Parameter

None

Emission Unit operating time during FGD bypass

Emission Unit operating time during normal operations

Valid STMS hours

TOTAL estimated mercury emissions
2

Mercury emissions during normal operations

(based on valid STMS hours)

STMS downtime hours

Avg. Hg emission rate during valid STMS hours

STMS = Sorbent Trap Monitoring System

Est. Hg emissions during STMS downtime hours
1

1  
Estimated emissions during invalid hours in each calendar month were based on the average mercury emission rates in those months.

Est. Hg emissions during FGD system downtime
3

3
 Emissions during OEPA approved outages are not included in this estimate.

2  
The carbon injection rate was approximately 2 lb/MMacf in the reporting period.

Emissions Summary Page 3 of 5



Sorbent Trap Monitoring System Report  for Emission Unit P902

SORBENT TRAP MONITORING SYSTEM PERFORMANCE SUMMARY REPORT
HAVERHILL COKE COMPANY, OH

Reporting Period:  3rd Quarter of 2018

Facility ID:  0773000182

Emissions Unit ID:  P902

Emissions Unit:  Waste Gas Stack

1. Total clock time in reporting period= 2,208 hr

2. Emission Unit operating time during FGD bypass = 167 hr

3. Emission Unit operating time during normal operations = 2,041 hr

4. CEMS downtime
1
 in reporting period due to:

a. Monitor equipment malfunctions = 0 hr

b. Non-monitor equipment malfunctions = 10 hr

c. Quality assurance calibration = 0 hr

d. Other known causes = 0 hr

e. Unknown causes = 173 hr

5. Total CEMS downtime
1
 = 183 hr

6. Percent Monitor Downtime
1
 = 9.0%

7. Percent Monitor Online
1
 = 91.0%

8. Percent Monitor Downtime
1
 (excluding QA calibration) = 9.0%

9. Percent Monitor Online
1
 (excluding QA calibration) = 91.0%

1
 Reported CEMS downtimes and online times are during normal operating conditions

   of the Emission Unit, when the FGD system is online and the flue gases are exhausted

  through the main stack.

Performance Summary
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Sorbent Trap Monitoring System Report  for Emission Unit P902

SORBENT TRAP MONITORING SYSTEM DOWNTIME REPORT
HAVERHILL COKE COMPANY, OH

Reporting Period:  3rd Quarter of 2018

Date
Time of 

Commencement

Duration of 

Downtime 

(hours)

Parameter
Reasons for 

Downtime
Nature of system repairs and adjustments

08/02/18 11:00 168 Hg lb/hr Other known causes

While performing the weekly sorbent trap maintenance, 

maintenance personnel inadvertently failed to initiate the 

sampling program for the following week.  Maintenance 

personnel changed out the traps and completed the pre-

leak check.  However, after clicking the “Sample Data” 

button on the main menu, the personnel failed to accept 

the confirmation message on the screen to start 

sampling.   This error was not discovered until the 

following week’s scheduled trap changeout.  While the 

mercury sorbent trap system is programmed to transmit 

some alarms to the control room due to malfunctions, it is 

currently not configured to identify an operator oversight 

such as this. HCC is evaluating the addition of new 

equipment alarms to capture additional failure events (for 

example, low sample flow on the mercury system).

08/29/18 8:00 1 Hg lb/hr Other known causes

Loss of plant air to the shelter caused a calibration drift 

on the flow monitor.  Restored air supply and reinititated 

the flow monitor calibration check.

09/04/18 7:00 4 Hg lb/hr

09/04/18 20:00 1 Hg lb/hr

09/04/18 23:00 1 Hg lb/hr

09/05/18 1:00 3 Hg lb/hr

09/07/18 5:00 1 Hg lb/hr

09/12/18 11:00 4 Hg lb/hr Other known causes Quarterly preventive maintenance and CGA

Non-monitor equipment 

malfunction

CEMS shelter got too hot due to HVAC problem.  

Affected gas conditioner operation.

Facility ID:  0773000182

Emissions Unit ID:  P902

Emissions Unit:  Waste Gas Stack

STMS Downtime Page 5 of 5



 

QUARTERLY QA/QC ASSESSMENTS 



NoAborted?:
PassTest Result:

170.000Instrument Span:

Time CEMS Value Audit Value Difference
% of Audit 

Value

Low-Level

09/12/18 16:35 45.900 44.800 1.100 2.5

09/12/18 16:46 47.000 44.800 2.200 4.9

09/12/18 16:57 47.500 44.800 2.700 6.0

46.800

44.800

CEMS Mean (Cm):

0

Accuracy (A) in %: 4.5

APS Indicator:

Audit Mean (Ca):

Mean Difference: 2.0

Cylinder #: CC249356
Cylinder Exp. Date:07/13/2021

Time CEMS Value Audit Value Difference
% of Audit 

Value

Mid-Level

09/12/18 16:40 100.100 96.400 3.700 3.8

09/12/18 16:51 101.400 96.400 5.000 5.2

09/12/18 17:02 101.000 96.400 4.600 4.8

100.833

96.400

CEMS Mean (Cm):

0

Accuracy (A) in %: 4.6

APS Indicator:

Audit Mean (Ca):

Mean Difference: 4.4

Cylinder #: CC302364
Cylinder Exp. Date:06/17/2022

Parameter: SO2PPM
Test Date/Time: 09/12/18 17:02Source: UNIT1

1 of 3Report Generated: 09/28/18 09:26 Report Version 3.1.0820 HHO-CEMS\reportuser

Cylinder Gas Audit
Plant: Haverhill North Coke Company

Report Period: 07/01/2018 00:00 Through 09/28/2018 23:59



NoAborted?:
PassTest Result:

25.000Instrument Span:

Time CEMS Value Audit Value Difference
% of Audit 

Value

Low-Level

09/12/18 17:19 5.300 5.200 0.100 1.9

09/12/18 17:28 5.300 5.200 0.100 1.9

09/12/18 17:37 5.300 5.200 0.100 1.9

5.300

5.200

CEMS Mean (Cm):

0

Accuracy (A) in %: 1.9

APS Indicator:

Audit Mean (Ca):

Mean Difference: 0.1

Cylinder #: CC172107
Cylinder Exp. Date:06/04/2023

Time CEMS Value Audit Value Difference
% of Audit 

Value

Mid-Level

09/12/18 17:23 9.100 9.000 0.100 1.1

09/12/18 17:32 9.100 9.000 0.100 1.1

09/12/18 17:41 9.100 9.000 0.100 1.1

9.100

9.000

CEMS Mean (Cm):

0

Accuracy (A) in %: 1.1

APS Indicator:

Audit Mean (Ca):

Mean Difference: 0.1

Cylinder #: SG9164850BAL
Cylinder Exp. Date:10/20/2020

Parameter: O2DRY
Test Date/Time: 09/12/18 17:41Source: UNIT1

2 of 3Report Generated: 09/28/18 09:26 Report Version 3.1.0820 HHO-CEMS\reportuser

Cylinder Gas Audit
Plant: Haverhill North Coke Company

Report Period: 07/01/2018 00:00 Through 09/28/2018 23:59



NoAborted?:
PassTest Result:

25.000Instrument Span:

Time CEMS Value Audit Value Difference
% of Audit 

Value

Low-Level

09/12/18 17:19 5.200 5.200 0.000 0.0

09/12/18 17:28 5.300 5.200 0.100 1.9

09/12/18 17:37 5.300 5.200 0.100 1.9

5.267

5.200

CEMS Mean (Cm):

0

Accuracy (A) in %: 1.3

APS Indicator:

Audit Mean (Ca):

Mean Difference: 0.1

Cylinder #: CC172107
Cylinder Exp. Date:06/04/2023

Time CEMS Value Audit Value Difference
% of Audit 

Value

Mid-Level

09/12/18 17:23 9.000 9.000 0.000 0.0

09/12/18 17:32 9.100 9.000 0.100 1.1

09/12/18 17:41 9.100 9.000 0.100 1.1

9.067

9.000

CEMS Mean (Cm):

0

Accuracy (A) in %: 0.7

APS Indicator:

Audit Mean (Ca):

Mean Difference: 0.1

Cylinder #: SG9164850BAL
Cylinder Exp. Date:10/20/2020

Parameter: O2WET
Test Date/Time: 09/12/18 17:41Source: UNIT1

3 of 3Report Generated: 09/28/18 09:26 Report Version 3.1.0820 HHO-CEMS\reportuser

Cylinder Gas Audit
Plant: Haverhill North Coke Company

Report Period: 07/01/2018 00:00 Through 09/28/2018 23:59



NoAborted?:
PassTest Result:

170.000Instrument Span:

Time CEMS Value Audit Value Difference
% of Audit 

Value

Low-Level

09/12/18 14:00 44.800 44.800 0.000 0.0

09/12/18 14:11 45.700 44.800 0.900 2.0

09/12/18 14:22 45.600 44.800 0.800 1.8

45.367

44.800

CEMS Mean (Cm):

0

Accuracy (A) in %: 1.3

APS Indicator:

Audit Mean (Ca):

Mean Difference: 0.6

Cylinder #: CC249356
Cylinder Exp. Date:07/13/2021

Time CEMS Value Audit Value Difference
% of Audit 

Value

Mid-Level

09/12/18 14:05 91.000 91.900 -0.900 -1.0

09/12/18 14:16 91.200 91.900 -0.700 -0.8

09/12/18 14:27 91.100 91.900 -0.800 -0.9

91.100

91.900

CEMS Mean (Cm):

0

Accuracy (A) in %: -0.9

APS Indicator:

Audit Mean (Ca):

Mean Difference: -0.8

Cylinder #: CC258856
Cylinder Exp. Date:09/24/2021

Parameter: SO2PPM
Test Date/Time: 09/12/18 14:27Source: UNIT2

1 of 3Report Generated: 09/28/18 09:27 Report Version 3.1.0820 HHO-CEMS\reportuser

Cylinder Gas Audit
Plant: Haverhill North Coke Company

Report Period: 07/01/2018 00:00 Through 09/28/2018 23:59



NoAborted?:
PassTest Result:

25.000Instrument Span:

Time CEMS Value Audit Value Difference
% of Audit 

Value

Low-Level

09/12/18 14:31 5.000 4.900 0.100 2.0

09/12/18 14:38 4.900 4.900 0.000 0.0

09/12/18 14:45 5.000 4.900 0.100 2.0

4.967

4.900

CEMS Mean (Cm):

0

Accuracy (A) in %: 1.4

APS Indicator:

Audit Mean (Ca):

Mean Difference: 0.1

Cylinder #: CC105741
Cylinder Exp. Date:02/22/2024

Time CEMS Value Audit Value Difference
% of Audit 

Value

Mid-Level

09/12/18 14:34 9.000 9.000 0.000 0.0

09/12/18 14:41 9.000 9.000 0.000 0.0

09/12/18 14:48 9.000 9.000 0.000 0.0

9.000

9.000

CEMS Mean (Cm):

0

Accuracy (A) in %: 0.0

APS Indicator:

Audit Mean (Ca):

Mean Difference: 0.0

Cylinder #: CC317469
Cylinder Exp. Date:06/09/2022

Parameter: O2DRY
Test Date/Time: 09/12/18 14:48Source: UNIT2

2 of 3Report Generated: 09/28/18 09:27 Report Version 3.1.0820 HHO-CEMS\reportuser

Cylinder Gas Audit
Plant: Haverhill North Coke Company

Report Period: 07/01/2018 00:00 Through 09/28/2018 23:59



NoAborted?:
PassTest Result:

25.000Instrument Span:

Time CEMS Value Audit Value Difference
% of Audit 

Value

Low-Level

09/12/18 14:31 4.900 4.900 0.000 0.0

09/12/18 14:38 5.000 4.900 0.100 2.0

09/12/18 14:45 5.000 4.900 0.100 2.0

4.967

4.900

CEMS Mean (Cm):

0

Accuracy (A) in %: 1.4

APS Indicator:

Audit Mean (Ca):

Mean Difference: 0.1

Cylinder #: CC105741
Cylinder Exp. Date:02/22/2024

Time CEMS Value Audit Value Difference
% of Audit 

Value

Mid-Level

09/12/18 14:34 9.100 9.000 0.100 1.1

09/12/18 14:41 9.100 9.000 0.100 1.1

09/12/18 14:48 9.100 9.000 0.100 1.1

9.100

9.000

CEMS Mean (Cm):

0

Accuracy (A) in %: 1.1

APS Indicator:

Audit Mean (Ca):

Mean Difference: 0.1

Cylinder #: CC317469
Cylinder Exp. Date:06/09/2022

Parameter: O2WET
Test Date/Time: 09/12/18 14:48Source: UNIT2

3 of 3Report Generated: 09/28/18 09:27 Report Version 3.1.0820 HHO-CEMS\reportuser

Cylinder Gas Audit
Plant: Haverhill North Coke Company

Report Period: 07/01/2018 00:00 Through 09/28/2018 23:59



SUBMITTED	VIA	AIR	SERVICES	
	
	
January	30,	2019	
	
Ms.	Cindy	Charles	
Ohio	EPA	–	Portsmouth	Local	Air	Agency	
605	Washington	Street,	Third	Floor	
Portsmouth,	Ohio	45662	
	
Subject:	 2018	Fourth	Quarter	and	Second	Half	Deviation	Report	
	 	 Haverhill	Coke	Company	–	Franklin	Furnace,	OH	
	 	 Facility	ID	No.	07‐73‐00‐0182	
	
Dear	Ms.	Charles:	
	
Haverhill	Coke	Company	(HCC)	operates	a	coke	production	facility	located	in	Franklin	Furnace,	
Ohio.	The	facility	currently	operates	under	five	Ohio	Environmental	Protection	Agency	(OEPA)	
Permits	to	Install	(PTIs)	07‐00511	(modified	on	November	10,	2008),	P0104223	(issued	on	
December	26,	2008),	P0106016	(issued	on	February	19,	2015),	P0119427	(issued	December	8,	
2015),	and	P0122398	(issued	May	17,	2018).	
	
Pursuant	to	condition	A.4.c)(2)	of	PTIs	07‐00511,	P0104223,	P0106016,	P0119427,		
and	P0122398,	HCC	is	required	to	submit	quarterly	deviation	reports.	According	to	condition	
A.4.c)(2),	

	
Quarterly	written	reports	of	(i)	any	deviations	from	federally	enforceable	emission	limitations,	
operational	restrictions,	and	control	device	operating	parameter	limitations,	excluding	deviations	
resulting	from	malfunctions	reported	in	accordance	with	OAC	rule	3745‐15‐06,	that	have	been	
detected	by	the	testing,	monitoring	and	recordkeeping	requirements	specified	in	this	permit,	(ii)	
the	probable	cause	of	such	deviations,	and	(iii)	any	corrective	actions	or	preventive	measures	
taken,	shall	be	made	to	the	Portsmouth	City	Health	Dept.,	Air	Pollution	Unit.	The	written	reports	
shall	be	submitted	(i.e.,	postmarked)	quarterly,	by	January	31,	April	30,	July	31,	and	October	31	of	
each	year	and	shall	cover	the	previous	calendar	quarters.	See	A.15	below	if	no	deviations	occurred	
during	the	quarter	
	

Furthermore,	condition	A.4.c)(3)	of	PTIs	07‐00511,	P0104223,	P0106016,	P0119427,	and	
P0122398,	requires	that	HCC	submit	semi‐annual	reports	documenting	compliance	with	the	
monitoring,	recordkeeping,	and	reporting	requirements	of	the	aforementioned	permits.		According	
to	condition	A.4.c)(3),	
	

Written	reports,	which	identify	any	deviations	from	the	federally	enforceable	monitoring,	recordkeeping,	and	
reporting	requirements	contained	in	this	permit	shall	be	submitted	to	the	Portsmouth	City	Health	Dept.,	Air	
Pollution	Unit	every	six	months,	by	January	31	and	July	31	of	each	year	for	the	previous	six	calendar	months.	
If	no	deviations	occurred	during	a	six‐month	period,	the	permittee	shall	submit	a	semi‐annual	report,	which	
states	that	no	deviations	occurred	during	that	period.	
	





	

Attachment A 
 

DEVIATION SUMMARY TABLES 



Table A-1.  Permit To Install P0104223 (F001) - Quarterly Deviation Report (October 1, 2018 – December 31, 2018)
Citation Source Date Times Probable Cause of Deviation/Corrective Action(s) Taken

There are no deviations to report for the active terms of this permit.

SunCoke Energy, Inc. A-2 Haverhill Coke Company



Table A-2.  Permit To Install P0106016 (F002, F004) - Quarterly Deviation Report (October 1, 2018 – December 31, 2018)
Citation Source Date Times Probable Cause of Deviation/Corrective Action(s) Taken

There are no deviations to report for the active terms of this permit.
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Table A-3.  Permit To Install 07-00511 (F003) - Quarterly Deviation Report (October 1, 2018 – December 31, 2018)
Citation Source Date Times Probable Cause of Deviation/Corrective Action(s) Taken

There are no deviations to report for the active terms of this permit.
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Table A-4.  Permit To Install P0119427 (P014) - Quarterly Deviation Report (October 1, 2018 – December 31, 2018)
Citation Source Date Times Probable Cause of Deviation/Corrective Action(s) Taken

There are no deviations to report for the active terms of this permit.
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Table A-5.  Permit To Install P0122398 (P001, P002, P901, P902) - Quarterly Deviation Report (October 1, 2018 – December 31, 2018)

Citation Source Date Times Probable Cause of Deviation/Corrective Action(s) Taken

C.3.b)(2)a.ii. P901 10/18/2018 2:33 pm - 2:53 pm

On October 18, 2018, the P901 flat push hot car (FPHC) and Multiclone shut down at 2:33 pm while transporting a coke loaf 
from oven 48 to the quench tower.  Operations personnel immediately began troubleshooting and found that there was 
insufficient fuel in the reserve fuel tank for the generator, which was inadvertently being used instead of the primary fuel 
tank.  The tank that the generator is manufactured with is not sufficiently sized to fuel the Hot Car; therefore, an additional 
tank is installed on the generator prior to delivery to the site.  Either tank can be selected via a manual switch.  When the 
generator was installed on the hot car earlier that day, plant personnel inadvertently failed to move the switch from the 
reserve to the primary fuel tank.  HCC personnel immediately switched to the primary fuel tank and resumed operation of 
the Multiclone at 2:53 pm.  In order to reduce the likelihood of recurrence, operations personnel are required to visually 
verify that the fuel switch is in the proper position prior to startup.  The total duration of this event was 0.33 hours.  The 
PM10 emissions during that time are estimated to be 0.08 lbs/ton of coke.
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Attachment B 
 

OAC RULE 3745-15-06 MALFUNCTIONS SUMMARY 
 
 
 



Table B.  Malfunctions

Start Date Source Permit 
Condition Time Probable Cause of Malfunction/Corrective Action(s) Taken

10/1/2018 P902 Bypass Vent 
Stack 8:36 PM - 8:49 PM

On October 1, 2018 at 8:36 pm a malfunction occurred on the #6 Vent Stack Lid air accumulation line, which caused the 
vent stack lid to open.  The air accumulation line supplies instrument air to the cylinders that keep the stack lid closed.  When 
the regulator failed, instrument air was lost to the cylinders.  With no instrument air, the cylinders could not hold the stack lid 
in the fully closed position. Maintenance personnel immediately responded, discovered a faulty airline oiler, then bypassed 
the separator in order to close the stack lid. 

10/3/2018 P902 Bypass Vent 
Stack

See Stack 8 Venting 
Table

On October 3, 2018, the P902 #8 vent stack lids opened at 12:38 pm as a result of a tube leak in Heat Recovery Steam
Generator (HRSG) #8. When the tube leak occurred, HRSG #11 was offline for annual planned maintenance. HRSG #8 
Evaporator 2A Tube 12, located in Rows 1, 2, and 3 of Evaporator 2A failed, allowing a large amount of water to pass from 
the tubes inside of the HRSG into the gas path. The water leaked so quickly that a low low drum level occurred on HRSG #8, 
tripping the HRSG offline and closing the inlet isolation damper in order to prevent damage to the HRSG tubes from running 
empty with excessive heat. As a result, the HRSG #8 bypass vent stack opened starting at 12:38 pm.

Operations personnel responded immediately to shutdown and drain HRSG #8 to allow contractor personnel to repair the 
damaged tubes. Once boiler feed water (BFW) flow was stopped to HRSG #8, the Control Room Operator (CRO) was able 
to reestablish draft and begin closing the bypass vent stack lids associated with HRSG #8 on October 3, 2018 at 1:13 pm. 
However, there were multiple occasions during the repair period for HRSG #8 where the HRSG #8 bypass vent stack opened 
on loss of draft as a result of HRSG #11 also being offline for repairs. Each time, the CRO reestablished draft and closed the 
bypass vent stack. This occurred 21 times over the course of repairs for HRSG #8. Although there were stack lid openings 
during this event, gas sharing continued to operate with two HRSGs offline and stack lids remained closed for the majority of 
the time. Please refer to the Stack #8 venting table for the stack lid open and close times.  The total duration of this bypass 
venting event was 9.75 hours.

The root cause of this bypass venting event was determined to be the failed evaporator 2A tube 12, located in Rows 1, 2, and 
3 of Evaporator 2A in HRSG #8. which resulted in a large BFW leak and Low Low Drum Level in HRSG #8 causing HRSG 
#8 to shutdown and increasing the mass flow to the HCC 2 ID fans, which were unable to respond quickly enough to the 
mass flow increase, causing the loss of draft.  The major corrective actions identified for this event include plugging the 
failed evaporator 2A tube 12 of Rows 1, 2, and 3 of Evaporator 2A in HRSG #8.

10/6/2018 P901 Bypass Vent 
Stack 2:35 pm - 2:36 pm

On October 6, 2018 at 2:35 pm, the plant experienced an erroneously high stack pressure as severe weather moved through 
the area. High winds caused the P901 HRSG #5 stack lids to trip open on high stack pressure at 2:35 pm. The system is 
designed so that if a problem occurs with the stack lid instrumentation, the stack lids fail open in order to prevent potential 
damage to the boiler. The CRO immediately responded, closed the stack lids at 2:36 pm, and monitored pressure controls.  
The root cause of this bypass venting event was determined to be the erroneously high stack pressure due to high winds 
moving through the area. The major corrective actions identified for this event include evaluating increasing the SDA inlet 
pressure during high wind events.
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Table B.  Malfunctions

Start Date Source Permit 
Condition Time Probable Cause of Malfunction/Corrective Action(s) Taken

10/7/2018 P901 Bypass Vent 
Stack 1:20 am - 2:32 am

On October 7, 2018, Operations personnel received an alarm for emergency bypass vent stack #4 opening. At 1:20 am the 
remote input/output (RIO) cabinet associated with pressure controls for the HRSG #4 stack lids experienced a loss of power 
and was no longer able to communicate with the programmable logic controller (PLC).  Without pressure indication, the 
HRSG #4 emergency bypass vent stack automatically opened in order to prevent damage to the HRSG and to ensure negative 
draft was maintained on the ovens.  Maintenance personnel were dispatched and determined that the communication module 
associated with the RIO cabinet had faulted and reset the module.  Upon resetting the faulted module, communication was 
reestablished with the RIO Cabinet. The control room operator (CRO) began bringing HRSG #4 back online and the stack 
lids associated with HRSG #4 were closed at 2:32 am on October 7, 2018. The total duration of the Emergency Vent Stack 
bypass venting event was 1.2 hours.

The root cause of this bypass venting event was determined to be a faulted communication card located in the RIO cabinet 
associated with pressure controls for HRSG #4 stack lids. This faulted communication card resulted in a loss of stack 
pressure reading which caused the Emergency Vent Stack to trip open. 

10/9/2018 P902 Pressure Drop 3:12 am - 3:21 am

On October 9, 2018 at 3:12 am, a malfunction occurred, which caused the P902 PCM baghouse to lose power while charging 
oven 145. Maintenance personnel immediately responded and found that the charging ram proximity switch had sheared off, 
shorting out the PCM Control System. Maintenance personnel replaced the proximity switch, cleared all faults, then restarted 
the P902 PCM at 3:21 am. The PCM baghouse was offline for approximately 9 minutes. The breakdown of the air pollution 
control equipment did not cause the emission of air contaminants in excess of the applicable emission limit.  HCC is 
reporting this malfunction under the requirement for operating the P902 PCM Baghouse within the specified pressure drop 
range of 3 – 12 inches of water. 
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Table B.  Malfunctions

Start Date Source Permit 
Condition Time Probable Cause of Malfunction/Corrective Action(s) Taken

10/15/2018 P902 Bypass Vent 
Stack

See Stacks 6-10 
Venting Tables

On October 15, 2018 at 3:22 am, a malfunction occurred on the HCC 2 Heat Recovery Steam Generator (HRSG) #8.  The 
Evaporator Tubes, #12 in Row 8 and #14 in Row 11, of Evaporator 2a, failed, allowing water to pass from the tubes inside of 
the HRSG into the gas path, which was then converted to steam on the outlet side of the boiler. As a result of the added mass 
flow of water and steam caused by the leaking tube, the HCC 2 ID fans were unable to maintain sufficient draft on the 
HRSGs 6-10 bypass vent stacks, causing them to open at 3:22 am.
  
The control room operator (CRO) responded to the event immediately, removing HRSG #8 from service to allow
Contractor personnel to repair the leak and closing bypass vent stack lids 6-10. HRSG #8 remained offline once the stack lids 
were closed.  Later that day, at 7:17 am, a malfunction occurred on the HCC 2 (HRSG) #7, while HRSG #8 was already 
offline for unscheduled tube leak maintenance.  The Evaporator Tube 12, located in Row 5 of Evaporator 1, failed, allowing 
water to pass from the tubes inside of the HRSG into the gas path, which was then converted to steam on the outlet side of 
the boiler. As a result of the added mass flow of water and steam caused by the leaking tube, the HCC 2 ID fans were unable 
to maintain sufficient draft on the HRSGs 6-10 bypass vent stacks, causing them to open, starting at 7:17 am.

The control room operator (CRO) responded to the event immediately, removing HRSG #7 from service to allow
Contractor personnel to repair the leak and closing bypass vent stack lids 6-10. HRSGs #7 and #8 remained offline once the 
stack lids were closed.  Although there were intermittent stack lid openings for a brief period during this event, gas sharing 
continued to operate with two HRSGs offline and stack lids remained closed for the majority of the time.  Please refer to the 
bypass venting table included in Section 1a of this report for the stack lid open and close times. The total duration of the 
bypass venting event was 5.2 hours.

The root cause of the HRSG 8 bypass venting event was determined to be the failed Evaporator Tubes, #12 in Row 8 and #14 
in Row 11, of Evaporator 2a in HRSG #8.  The root cause of the HRSG 7 bypass venting event was determined to be the 
failed evaporator tube 12, located in Row 5 of Evaporator 1 in HRSG #7.  Both HRSG tube failures caused a large increase 
in the mass flow to the HCC 2 ID fans, which were unable to respond quickly enough to the resultant water leak and mass 
flow increase, causing the loss of draft.  The major corrective actions identified for this event include plugging the failed 
evaporator tubes: Evaporator Tubes, #12 in Row 8 and #14 in Row 11, of Evaporator 2a in HRSG #8 and 12 of Row 5 of 
Evaporator 1 in HRSG #7.

10/17/2018 P902 Pressure Drop 14:26

On October 17, 2018, HCC experienced a high differential pressure drop of 18.7 inches of water on the P902 FGD baghouse 
beginning at 2:26 pm. During this time, HRSGs #7 and #8 were offline for tube repairs. HCC personnel immediately 
responded and removed F Compartment from service in order to inspect it for damaged bags. HCC maintenance personnel 
replaced 2 filter bags and reseated several other bags within the compartment.  The compartment was returned to service just 
before 1:00 am on October 18 and the pressure drop returned to the normal operating range.  
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Table B.  Malfunctions

Start Date Source Permit 
Condition Time Probable Cause of Malfunction/Corrective Action(s) Taken

10/18/2018 P901 Hot Car 
Multiclone 10:43 am - 11:07 am

On October 18, 2018, the P901 Flat Push Hot Car Multiclone shut down at 10:43 am, during the pushing operation.  After 
receiving the coke loaf from oven #16, the P901 Flat Push Hot Car lost power, shutting down the Multiclone and ancillary 
equipment due to a Diesel Emission Fluid (DEF) fault. Contractor personnel immediately responded, cleared the DEF fault 
and verified the DEF level was full. The total duration of this event was 0.4 hours. Please note that this serves as an update to 
the duration reported in the malfunction report submitted to PLAA on October 19th.  The PM10 emissions during that time 
are estimated to be 0.09 lbs/ton of coke. 

HCC continued to experience intermittent shut downs of the Flat Push Hot Car throughout the quarter, which consequently 
resulted in the Mutliclone shutting down.  In response, HCC inspected and tested the Hot Car 1 generator and ancillary 
equipment several times, including but not limited to: 1) ensuring that DEF levels were sufficient for operation; 2) resetting 
faulted equipment; 3) ensuring the generator controls were operating in the correct state, i.e. the equipment was in "auto" 
mode and the contactor was closed; 4) replacing and/or repairing electrical equipment, including fuses, mounting brackets, 
connection points, the main breaker, and the power quality monitor; 5) updating the system software; and 6) replacing the 
existing generator, which uses DEF, with a generator that does not.  Please note that this generator had previously been in 
service on the hot car.  

11/4/2018 P901 Hot Car 
Multiclone 12:48 pm - 12:52 pm

On November 4, 2018, a malfunction occurred, which caused the P901 Flat Push Hot Car Multiclone to shut down at 12:48 
pm, during the pushing operation after receiving the coke loaf from oven #59. Maintenance personnel immediately 
responded and found that the generator had tripped due to a low oil pressure fault. Maintenance personnel verified that the 
hydraulic oil level was sufficient and determined that the breaker likely tripped after receiving the erroneously low oil 
pressure signal due to fluctuation in the fluid levels during normal travel of the Flat Push Hot Car. Maintenance personnel 
reset the breaker, allowing operations personnel to restart the Flat Push Hot Car Multiclone at 12:52 pm and transfer the coke 
loaf to the Quench Car. In addition the breaker has been replaced.  The total duration of this event was 0.07 hours.  Please 
note that this serves as an update to the duration reported in the malfunction report submitted to PLAA on November 5th.  
The PM10 emissions during that time are estimated to be 0.04 lbs./ton of coke.

HCC continued to experience intermittent shut downs of the Flat Push Hot Car throughout the quarter, which consequently 
resulted in the Mutliclone shutting down.  In response, HCC inspected and tested the Hot Car 1 generator and ancillary 
equipment several times, including but not limited to: 1) ensuring that DEF levels were sufficient for operation; 2) resetting 
faulted equipment; 3) ensuring the generator controls were operating in the correct state, i.e. the equipment was in "auto" 
mode and the contactor was closed; 4) replacing and/or repairing electrical equipment, including fuses, mounting brackets, 
connection points, the main breaker, and the power quality monitor; 5) updating the system software; and 6) replacing the 
existing generator, which uses DEF, with a generator that does not.  Please note that this generator had previously been in 
service on the hot car.  
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Table B.  Malfunctions

Start Date Source Permit 
Condition Time Probable Cause of Malfunction/Corrective Action(s) Taken

11/15/2018 P901 Hot Car 
Multiclone 1:45 pm - 2:00 pm

On November 15, 2018, a malfunction occurred, which caused the P901 Flat Push Hot Car Multiclone to shut down at 1:45 
pm, during the pushing operation after receiving the coke loaf from oven #80. Maintenance personnel inspected the electrical 
connections and breakers, which appeared to be operating properly.  Maintenance personnel replaced the phase monitor. The 
total duration of this event was 0.25 hours. The PM10 emissions during that time are estimated to be 0.07 lbs./ton of coke.

HCC continued to experience intermittent shut downs of the Flat Push Hot Car throughout the quarter, which consequently 
resulted in the Mutliclone shutting down.  In response, HCC inspected and tested the Hot Car 1 generator and ancillary 
equipment several times, including but not limited to: 1) ensuring that DEF levels were sufficient for operation; 2) resetting 
faulted equipment; 3) ensuring the generator controls were operating in the correct state, i.e. the equipment was in "auto" 
mode and the contactor was closed; 4) replacing and/or repairing electrical equipment, including fuses, mounting brackets, 
connection points, the main breaker, and the power quality monitor; 5) updating the system software; and 6) replacing the 
existing generator, which uses DEF, with a generator that does not.  Please note that this generator had previously been in 
service on the hot car.  

11/27/2018 P901 Bypass Vent 
Stack 11:42 pm - 11:46 pm

On November 27, 2018 a malfunction occurred on the steam flow transmitter on the P901 HRSG #5. At approximately 11:42 
pm, the steam flow transmitter faulted out, which tripped the HRSG offline and opened the #5 stack lids. Maintenance 
personnel immediately responded and found that the steam flow transmitter had failed due to excessive moisture and severe 
weather conditions. The freezing temperatures caused the transmitter to freeze and send an erroneous signal to the control 
system which caused the boiler to trip.  Maintenance personnel drained and repaired the flow transmitter and associated lines 
and the Control Room Operator was able to bring the HRSG back online and close the HRSG #5 stack lids at 11:46 pm. 

SunCoke Energy, Inc. Table B, Page-5 Haverhill Coke Company



Table B.  Malfunctions

Start Date Source Permit 
Condition Time Probable Cause of Malfunction/Corrective Action(s) Taken

12/9/2018 P901 Hot Car 
Multiclone

2:36 am - 2:40 am
2:59 am - 3:05 am
6:26 am - 6:31 am 

On December 9, 2018 a malfunction occurred, which caused the P901 Flat Push Hot Car Multiclone to intermittently shut 
down starting at 2:36 am during pushing operations. After receiving the coke loaf from oven #42, the P901 Flat Push Hot Car 
lost power, shutting down the Multiclone and ancillary equipment. Operations personnel did not identify any faults on the 
system and were able to immediately restart the Flat Push Hot Car.  After transferring the coke loaf to the Quench Car, plant 
personnel trammed the machine without catching a loaf and found that the Hot Car operated without issue.  
 
At approximately 2:59 am, the P901 Flat Push Hot Car Multiclone again lost power after receiving the coke loaf from oven 
#46.  Maintenance personnel immediately responded and found that the P901 Flat Push Hot Car generator had lost power due 
to a low Diesel Emission Fluid (DEF) level.  The DEF level gauge indicated there was sufficient DEF in the system. As a 
precaution, maintenance personnel added additional DEF to the tank and operations personnel restarted the Flat Push Hot Car 
Multiclone at 3:05 am and transferred the coke loaf to the Quench Car.
 
At approximately 6:26 am, after receiving the coke loaf from oven #4, the P901 Flat Push Hot Car generator lost power, 
shutting down the Multiclone and ancillary equipment. Operations personnel were able to restart the machine at 6:31 am and 
transferred the coke loaf to the Quench Car.  The Flat Push Hot Car was removed from service to allow maintenance 
personnel to replace the generator. 

The total duration of this event was 0.25 hours.  The PM10 emissions during that time are estimated to be 0.07 lbs/ton of 
coke.

HCC continued to experience intermittent shut downs of the Flat Push Hot Car throughout the quarter, which consequently 
resulted in the Mutliclone shutting down.  In response, HCC inspected and tested the Hot Car 1 generator and ancillary 
equipment several times, including but not limited to: 1) ensuring that DEF levels were sufficient for operation; 2) resetting 
faulted equipment; 3) ensuring the generator controls were operating in the correct state, i.e. the equipment was in "auto" 
mode and the contactor was closed; 4) replacing and/or repairing electrical equipment, including fuses, mounting brackets, 
connection points, the main breaker, and the power quality monitor; 5) updating the system software; and 6) replacing the 
existing generator, which uses DEF, with a generator that does not.  Please note that this generator had previously been in 
service on the hot car.  
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Table B.  Malfunctions

Start Date Source Permit 
Condition Time Probable Cause of Malfunction/Corrective Action(s) Taken

12/17/2018 P902 Bypass Vent 
Stack

HRSG 6
6:59 PM - 7:02 PM

HRSG 7
6:59 PM - 7:05 PM

HRSG 8
6:59 PM - 7:26 PM

HRSG 9
6:59 PM - 7:06 PM

On December 17, 2018, the HCC2 #6-9 vent stack lids opened at 6:59 pm as a result of a tube leak in Heat Recovery Steam 
Generator (HRSG) #7. When the tube leak occurred, HRSG #10 stack was already open for a planned stack lid replacement. 
HRSG #7 Evaporator Tube 8, located in Row 5 of Evaporator 1 failed, allowing water to pass from the tubes inside of the 
HRSG into the gas path, which was then converted to steam on the outlet side of the HRSG. As a result of the added mass 
flow of water and steam caused by the leaking tube, the HCC 2 Induced Draft (ID) fans were unable to maintain sufficient 
draft on the HRSGs #6-9 bypass vent stacks, causing them to open, starting at 6:59 pm.

Operations personnel responded immediately to shut down and drain HRSG #7 for repairs. Once boiler feed water (BFW) 
flow was stopped to HRSG #7, the Control Room Operator (CRO) was able to reestablish draft and begin closing the bypass 
vent stack lids associated with HRSGs #6 - #9 on December 17, 2018 at 7:02 pm. The P902 HRSG #7 was brought back 
online at 10:08 AM on December 20, 2018.  The total duration of stack lid open time was 0.72 hours.

The root cause of this bypass venting event was determined to be the failed evaporator tube 8, located in Row 5 of
Evaporator 1 in HRSG #7, which resulted in a large increase in the mass flow to the HCC 2 ID fans, which were unable to 
respond quickly enough to the resultant water leak and mass flow increase, causing the loss of draft.

The major corrective actions identified for this event include plugging the failed evaporator tube 8 of Row 5 of
Evaporator 1 in HRSG #7.
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Attachment C-1 
 

P901 COAL QUANTITY AND QUALITY REPORT 
	
Attachment	C‐1	contains	a	summary	of	the	coal	usage	and	quality	analysis	data	for	the	reporting	
period	for	P901.	Per	the	reporting	requirements	of	PTI	P0122398,	permit	condition	C.3.e)(21)	
states:	
	

The	permittee	shall	submit	to	the	Portsmouth	Local	Air	Agency	quarterly	reports	concerning	
the	quality	and	quantity	of	the	coal	coked	in	this	emissions	unit.	These	reports	shall	include	the	
following	information	for	the	emissions	unit	for	each	month	during	the	calendar	quarter:	
a. The	total	quantity	of	wet	coal	charged	(tons);	
b. The	average	mercury	content	(percent)	of	the	coal	charged;	
c. The	average	chlorine	content	(percent)	of	the	coal	charged;	and	
d. The	average	sulfur	content	(weight	percent)	of	the	coal	charged.	

	
These	reports	are	due	by	January	31,	April	30,	July	31,	and	October	31	of	each	year	and	shall	cover	
the	previous	calendar	quarters.	Pursuant	to	these	requirements,	the	data	provided	in	Attachment	C‐
1	include	documentation	of	the	total	usage	for	the	reporting	period	and	the	average	mercury,	
chlorine,	and	sulfur	content	for	the	coal	charged	at	P901.	



 Month
Chlorine Content 

% Composite
Mercury Content 

% Composite
Sulfur Content % 

Composite Wet Tons
Rolling 12-Month 

Total
Oct-18 0.075% 0.000005% 0.81% 69,318 778,282
Nov-18 0.085% 0.000005% 0.85% 66,781 782,389
Dec-18 0.066% 0.000005% 0.86% 67,739 788,264

P901 Composition Data
2018 4th Quarter

HAVERHILL COKE COMPANY
Coal Quantity & Quality Report
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Date Coal Usage Rolling 7 Day Average

10/1/2018 2255.38 2,247.08
10/2/2018 2228.06 2,241.47
10/3/2018 2237.43 2,242.80
10/4/2018 2261.62 2,254.14
10/5/2018 2175.83 2,238.66
10/6/2018 2246.87 2,239.19
10/7/2018 2236.06 2,234.46
10/8/2018 2215.97 2,228.83
10/9/2018 2244.51 2,231.18
10/10/2018 2223.41 2,229.18
10/11/2018 2236.38 2,225.58
10/12/2018 2200.63 2,229.12
10/13/2018 2235.49 2,227.49
10/14/2018 2278.51 2,233.56
10/15/2018 2235.55 2,236.35
10/16/2018 2317.77 2,246.82
10/17/2018 2236.01 2,248.62
10/18/2018 2235.25 2,248.46
10/19/2018 2249.58 2,255.45
10/20/2018 2244.23 2,256.70
10/21/2018 2196.51 2,244.99
10/22/2018 2234.27 2,244.80
10/23/2018 2210.22 2,229.44
10/24/2018 2193.02 2,223.30
10/25/2018 2179.09 2,215.27
10/26/2018 2252.13 2,215.64
10/27/2018 2242.84 2,215.44
10/28/2018 2245.5 2,222.44
10/29/2018 2274.2 2,228.14
10/30/2018 2224.34 2,230.16
10/31/2018 2271.49 2,241.37

HAVERHILL COKE COMPANY
Coal Quantity & Quality Report

2018 4th Quarter
P901 Daily Coal Usage
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Date Coal Usage Rolling 7 Day Average

HAVERHILL COKE COMPANY
Coal Quantity & Quality Report

2018 4th Quarter
P901 Daily Coal Usage

11/1/2018 2149.61 2,237.16
11/2/2018 2308.54 2,245.22
11/3/2018 2189.41 2,237.58
11/4/2018 2294.91 2,244.64
11/5/2018 2249.61 2,241.13
11/6/2018 2249.96 2,244.79
11/7/2018 2212.32 2,236.34
11/8/2018 2240.14 2,249.27
11/9/2018 2240.15 2,239.50
11/10/2018 2191.85 2,239.85
11/11/2018 2173.85 2,222.55
11/12/2018 2232.02 2,220.04
11/13/2018 2226.26 2,216.66
11/14/2018 2200.11 2,214.91
11/15/2018 2241.15 2,215.06
11/16/2018 2217.88 2,211.87
11/17/2018 2202.59 2,213.41
11/18/2018 2247.22 2,223.89
11/19/2018 2256.84 2,227.44
11/20/2018 2216.88 2,226.10
11/21/2018 2217.57 2,228.59
11/22/2018 2232.96 2,227.42
11/23/2018 2230.23 2,229.18
11/24/2018 2228.36 2,232.87
11/25/2018 2222.78 2,229.37
11/26/2018 2160.17 2,215.56
11/27/2018 2255.37 2,221.06
11/28/2018 2208.6 2,219.78
11/29/2018 2229.79 2,219.33
11/30/2018 2253.71 2,222.68

SunCoke Energy, Inc. C-3 Haverhill Coke Company



Date Coal Usage Rolling 7 Day Average

HAVERHILL COKE COMPANY
Coal Quantity & Quality Report

2018 4th Quarter
P901 Daily Coal Usage

12/1/2018 2241.86 2,224.61
12/2/2018 2231.6 2,225.87
12/3/2018 2105.05 2,218.00
12/4/2018 2105.03 2,196.52
12/5/2018 2163.21 2,190.04
12/6/2018 2140.88 2,177.33
12/7/2018 2161.51 2,164.16
12/8/2018 2169.1 2,153.77
12/9/2018 2172.32 2,145.30
12/10/2018 2186.96 2,157.00
12/11/2018 2076.46 2,152.92
12/12/2018 2148.65 2,150.84
12/13/2018 2147.14 2,151.73
12/14/2018 2216.71 2,159.62
12/15/2018 2178.11 2,160.91
12/16/2018 2237.91 2,170.28
12/17/2018 2202.64 2,172.52
12/18/2018 2211.52 2,191.81
12/19/2018 2229.64 2,203.38
12/20/2018 2265.59 2,220.30
12/21/2018 2222.08 2,221.07
12/22/2018 2208.47 2,225.41
12/23/2018 2221 2,222.99
12/24/2018 2183.56 2,220.27
12/25/2018 2179.08 2,215.63
12/26/2018 2177.9 2,208.24
12/27/2018 2170.03 2,194.59
12/28/2018 2211.12 2,193.02
12/29/2018 2178.86 2,188.79
12/30/2018 2203.19 2,186.25
12/31/2018 2191.44 2,187.37
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Attachment C-2 
 

P902 COAL QUANTITY AND QUALITY REPORT 
	
Attachment	C‐2	contains	a	summary	of	the	coal	usage	and	quality	analysis	data	for	the	reporting	
period	for	P902.	Per	the	reporting	requirements	of	PTI	P0122398,	permit	condition	C.4.e)(21)	
states:	
	

The	permittee	shall	submit	to	the	Portsmouth	Local	Air	Agency	quarterly	reports	concerning	
the	quality	and	quantity	of	the	coal	burned	in	this	emissions	unit.	These	reports	shall	include	
the	following	information	for	the	emissions	unit	for	each	day	during	the	calendar	quarter:	
i. The	total	quantity	of	wet	coal	charged	(tons);	
ii. The	average	mercury	content	(percent)	of	the	coal	charged;	
iii. The	average	chlorine	content	(percent)	of	the	coal	charged;	and	
iv. The	average	sulfur	content	(weight	percent)	of	the	coal	charged.	

	
These	reports	are	due	by	January	31,	April	30,	July	31,	and	October	31	of	each	year	and	shall	cover	
the	previous	calendar	quarters.	Pursuant	to	these	requirements,	the	data	provided	in	Attachment	C‐
2	include	documentation	of	the	total	usage	for	the	reporting	period	and	the	average	mercury,	
chlorine,	and	sulfur	content	for	the	coal	charged	at	P902.	Please	note	that	although	permit	
condition	C.4.e)(21)	requires	that	the	average	mercury,	chlorine,	and	sulfur	content	be	reported	for	
each	day	during	the	calendar	quarter,	the	monitoring	and	recordkeeping	provisions	of	permit	
condition	C.4.d)(37)	only	require	a	monthly	coal	analysis;	therefore,	the	values	for	mercury,	
chlorine,	and	sulfur	content	reported	in	Attachment	C‐2	are	monthly	composites	that	represent	the	
daily	values.	

 



 Month
Chlorine Content 

% Composite
Mercury Content 

% Composite
Sulfur Content % 

Composite Wet Tons
Rolling 12-Month 

Total
Oct-18 0.106% 0.000008% 0.97% 69,747 783,686
Nov-18 0.094% 0.000009% 0.10% 66,312 784,640
Dec-18 0.104% 0.000009% 0.10% 68,360 789,130

HAVERHILL COKE COMPANY
Coal Quantity & Quality Report

2018 4th Quarter
P902 Composition Data

SunCoke Energy, Inc. C-5 Haverhill Coke Company



Date Coal Usage Rolling 7 Day Average

10/1/2018 2,288.77 2,275.23
10/2/2018 2,229.46 2,267.49
10/3/2018 2,253.00 2,269.74
10/4/2018 2,255.71 2,265.07
10/5/2018 2,166.19 2,248.43
10/6/2018 2,247.40 2,243.68
10/7/2018 2,232.15 2,238.95
10/8/2018 2,223.38 2,229.61
10/9/2018 2,261.31 2,234.16
10/10/2018 2,220.40 2,229.51
10/11/2018 2,251.33 2,228.88
10/12/2018 2,211.29 2,235.32
10/13/2018 2,264.47 2,237.76
10/14/2018 2,264.64 2,242.40
10/15/2018 2,270.00 2,249.06
10/16/2018 2,297.19 2,254.19
10/17/2018 2,273.63 2,261.79
10/18/2018 2,277.44 2,265.52
10/19/2018 2,284.09 2,275.92
10/20/2018 2,303.43 2,281.49
10/21/2018 2,232.49 2,276.90
10/22/2018 2,288.96 2,279.60
10/23/2018 2,227.59 2,269.66
10/24/2018 2,231.40 2,263.63
10/25/2018 2,214.37 2,254.62
10/26/2018 2,231.61 2,247.12
10/27/2018 2,256.39 2,240.40
10/28/2018 2,234.79 2,240.73
10/29/2018 2,272.21 2,238.34
10/30/2018 2,212.74 2,236.22
10/31/2018 2,269.33 2,241.63

HAVERHILL COKE COMPANY
Coal Quantity & Quality Report

2018 4th Quarter
P902 Daily Coal Usage

SunCoke Energy, Inc. C-6 Haverhill Coke Company



Date Coal Usage Rolling 7 Day Average

HAVERHILL COKE COMPANY
Coal Quantity & Quality Report

2018 4th Quarter
P902 Daily Coal Usage

11/1/2018 2,231.77 2,244.12
11/2/2018 2,267.24 2,249.21
11/3/2018 2,291.41 2,254.21
11/4/2018 2,294.28 2,262.71
11/5/2018 2,157.83 2,246.37
11/6/2018 2,275.82 2,255.38
11/7/2018 2,202.88 2,245.89
11/8/2018 2,293.11 2,254.65
11/9/2018 2,266.11 2,254.49
11/10/2018 2,260.86 2,250.13
11/11/2018 2,119.10 2,225.10
11/12/2018 2,266.03 2,240.56
11/13/2018 2,180.58 2,226.95
11/14/2018 2,173.78 2,222.80
11/15/2018 2,188.99 2,207.92
11/16/2018 2,177.37 2,195.24
11/17/2018 2,174.26 2,182.87
11/18/2018 2,181.21 2,191.75
11/19/2018 2,228.10 2,186.33
11/20/2018 2,208.95 2,190.38
11/21/2018 2,183.11 2,191.71
11/22/2018 2,215.74 2,195.53
11/23/2018 2,195.84 2,198.17
11/24/2018 2,222.20 2,205.02
11/25/2018 2,102.81 2,193.82
11/26/2018 2,157.03 2,183.67
11/27/2018 2,150.17 2,175.27
11/28/2018 2,169.97 2,173.39
11/29/2018 2,257.70 2,179.39
11/30/2018 2,217.44 2,182.47

SunCoke Energy, Inc. C-7 Haverhill Coke Company



Date Coal Usage Rolling 7 Day Average

HAVERHILL COKE COMPANY
Coal Quantity & Quality Report

2018 4th Quarter
P902 Daily Coal Usage

12/1/2018 2,009.42 2,152.08
12/2/2018 2,062.77 2,146.36
12/3/2018 2,101.13 2,138.37
12/4/2018 2,084.17 2,128.94
12/5/2018 2,156.51 2,127.02
12/6/2018 2,115.74 2,106.74
12/7/2018 2,165.00 2,099.25
12/8/2018 2,165.64 2,121.57
12/9/2018 2,192.52 2,140.10
12/10/2018 2,192.69 2,153.18
12/11/2018 2,142.18 2,161.47
12/12/2018 2,174.08 2,163.98
12/13/2018 2,214.24 2,178.05
12/14/2018 2,249.12 2,190.07
12/15/2018 2,257.93 2,203.25
12/16/2018 2,283.16 2,216.20
12/17/2018 2,179.59 2,214.33
12/18/2018 2,264.45 2,231.80
12/19/2018 2,184.34 2,233.26
12/20/2018 2,303.11 2,245.96
12/21/2018 2,276.79 2,249.91
12/22/2018 2,287.67 2,254.16
12/23/2018 2,274.18 2,252.88
12/24/2018 2,215.02 2,257.94
12/25/2018 2,322.23 2,266.19
12/26/2018 2,163.91 2,263.27
12/27/2018 2,308.31 2,264.02
12/28/2018 2,213.76 2,255.01
12/29/2018 2,311.17 2,258.37
12/30/2018 2,167.97 2,243.20
12/31/2018 2,320.91 2,258.32
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Attachment D 
 

P901 & P902 HRSG VENT STACK SUMMARY REPORTS 
 



October November December

0.2 0.2 0.2
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Rolling 12 Month Totals

Rolling 12-Month Maintenance Hours - October

Rolling 12-Month Maintenance Hours - November

4

5

1

HAVERHILL COKE COMPANY

2018 4th Quarter
P901 and P902

Rolling 12 Month Venting Summary

Stack #



Stack #1

Stack Open Stack Closed Month Year Weather Corrective Action Initials

Vent Stack 

Open

Malfunction 

Bypass

CD 

Testing

10/29/18 12:46 10/29/18 12:47 Oct 2018 Cloudy Exercise Both Lids DPW 1

11/27/18 11:24 11/27/18 11:25 Nov 2018 Cloudy Exercise Both Lids DPW 1

12/28/18 11:22 12/28/18 11:24 Dec 2018 Cloudy Exercise Both Lids DPW 2

2018

10/29 - Stack Lid Exercises Rolling 12-Month Maintenance Hours - October 0.2

11/27 - Stack Lid Exercises Rolling 12-Month Maintenance Hours - November 0.2

12/28 - Stack Lid Exercises Rolling 12-Month Maintenance Hours - December 0.2

Date & Time Minutes



Stack #2

Stack Open Stack Closed Month Year Weather Corrective Action Initials

Vent Stack 

Open

Malfunction 

Bypass

CD 

Testing

10/29/18 12:49 10/29/18 12:50 Oct 2018 Cloudy Exercise Both Lids DPW 1

11/27/18 11:27 11/27/18 11:29 Nov 2018 Cloudy Exercise Both Lids DPW 2

12/28/18 11:26 12/28/18 11:28 Dec 2018 Cloudy Exercise Both Lids DPW 2

2018

10/29 - Stack Lid Exercises Rolling 12-Month Maintenance Hours - October 0.1

11/27 - Stack Lid Exercises Rolling 12-Month Maintenance Hours - November 0.1

12/28 - Stack Lid Exercises Rolling 12-Month Maintenance Hours - December 0.2

Date & Time Minutes



Stack #3

Stack Open Stack Closed Month Year Weather Corrective Action Initials

Vent Stack 

Open

Malfunction 

Bypass

CD 

Testing

10/29/18 12:53 10/29/18 12:54 Oct 2018 Cloudy Exercise Both Lids DPW 1

11/27/18 11:33 11/27/18 11:35 Nov 2018 Cloudy Exercise Both Lids DPW 2

12/28/18 11:30 12/28/18 11:32 Dec 2018 Cloudy Exercise Both Lids DPW 2

2018

10/29 - Stack Lid Exercises Rolling 12-Month Maintenance Hours - October 0.6

11/27 - Stack Lid Exercises Rolling 12-Month Maintenance Hours - November 0.4

12/28 - Stack Lid Exercises Rolling 12-Month Maintenance Hours - December 0.2

Date & Time Minutes



Stack #4

Stack Open Stack Closed Month Year Weather Corrective Action Initials

Vent Stack 

Open

Malfunction 

Bypass

CD 

Testing

10/7/18 1:20 10/7/18 2:32 Oct 2018 Cloudy RIO Communication Fault DPW 72

10/29/18 12:55 10/29/18 12:57 Oct 2018 Cloudy Exercise Both Lids DPW 2

11/27/18 11:36 11/27/18 11:37 Nov 2018 Cloudy Exercise Both Lids DPW 1

12/28/18 11:33 12/28/18 11:34 Dec 2018 Cloudy Exercise Both Lids DPW 1

2018

10/7 - RIO Communication Fault Rolling 12-Month Maintenance Hours - October 0.5

10/29 - Stack Lid Exercises Rolling 12-Month Maintenance Hours - November 0.2

11/27 - Stack Lid Exercises Rolling 12-Month Maintenance Hours - December 0.1

12/28 - Stack Lid Exercises

Date & Time Minutes



Stack #5

Stack Open Stack Closed Month Year Weather Corrective Action Initials

Vent Stack 

Open

Malfunction 

Bypass

CD 

Testing

10/6/18 14:35 10/6/18 14:36 Oct 2018 Cloudy High Stack Pressure - Weather DPW 1

10/29/18 12:59 10/29/18 13:01 Oct 2018 Cloudy Exercise Both Lids DPW 2

11/27/18 11:40 11/27/18 11:42 Nov 2018 Cloudy Exercise Both Lids DPW 2

11/27/18 23:42 11/27/18 23:46 Nov 2018 Cloudy Frozen Steam Flow Transmitter DPW 4

12/28/18 11:35 12/28/18 11:37 Dec 2018 Cloudy Exercise Both Lids DPW 2

2018

10/6 - Erroneous Stack Pressure Rolling 12-Month Maintenance Hours - October 0.2

10/29 - Stack Lid Exercises Rolling 12-Month Maintenance Hours - November 0.2

11/27 - Stack Lid Exercises Rolling 12-Month Maintenance Hours - December 0.2

11/27 - Frozen Transmitter

12/28 - Stack Lid Exercises

Date & Time Minutes



Stack #6

Stack Open Stack Closed Month Year Weather Corrective Action Initials

Vent Stack 

Open

Malfunction 

Bypass

CD 

Testing

10/1/18 20:36 10/1/18 20:49 Oct 2018 Cloudy Loss of Plant Air DPW 13

10/15/18 3:22 10/15/18 3:28 Oct 2018 Cloudy Tube Leak DPW 6

10/15/18 7:17 10/15/18 7:28 Oct 2018 Cloudy Tube Leak DPW 11

10/15/18 7:29 10/15/18 7:30 Oct 2018 Cloudy Tube Leak DPW 1

10/15/18 7:31 10/15/18 7:40 Oct 2018 Cloudy Tube Leak DPW 9

10/29/18 13:02 10/29/18 13:04 Oct 2018 Cloudy Exercise Both Lids DPW 2

11/27/18 11:43 11/27/18 11:45 Nov 2018 Cloudy Exercise Both Lids DPW 2

12/17/18 18:59 12/17/18 19:02 Dec 2018 Cloudy Tube Leak DPW 3

12/28/18 11:42 12/28/18 11:44 Dec 2018 Cloudy Exercise Both Lids DPW 2

2018

10/1 - Loss of Plant Air Rolling 12-Month Maintenance Hours - October 0.2

10/15 - Tube Leaks Rolling 12-Month Maintenance Hours - November 0.2

10/29 - Stack Lid Exercises Rolling 12-Month Maintenance Hours - December 0.3

11/27 - Stack Lid Exercises

12/17 - Tube Leak

12/28 - Stack Lid Exercises

Date & Time Minutes



Stack #7

Stack Open Stack Closed Month Year Weather Corrective Action Initials

Vent Stack 

Open

Malfunction 

Bypass

CD 

Testing

10/15/18 3:22 10/15/18 3:32 Oct 2018 Cloudy Tube Leak DPW 10

10/15/18 7:17 10/15/18 8:05 Oct 2018 Cloudy Tube Leak DPW 48

10/29/18 13:06 10/29/18 13:08 Oct 2018 Cloudy Exercise Both Lids DPW 2

11/27/18 11:47 11/27/18 11:48 Nov 2018 Cloudy Exercise Both Lids DPW 1

12/17/18 18:59 12/17/18 19:05 Dec 2018 Cloudy Tube Leak DPW 6

12/26/18 19:32 12/26/18 22:01 Dec 2018 Cloudy Stack Lid Replacement DPW 149

12/28/18 11:45 12/28/18 11:47 Dec 2018 Cloudy Exercise Both Lids DPW 2

2018

10/15 - Tube Leaks Rolling 12-Month Maintenance Hours - October 24.3

10/29 - Stack Lid Exercises Rolling 12-Month Maintenance Hours - November 24.3

11/27 - Stack Lid Exercises Rolling 12-Month Maintenance Hours - December 26.7

12/17 - Tube Leak

12/26 - Stack Lid Maintenance

12/28 - Stack Lid Exercises

Date & Time Minutes



Stack #8

Stack Open Stack Closed Month Year Weather Corrective Action Initials

Vent Stack 

Open

Malfunction 

Bypass

CD 

Testing

10/3/18 12:38 10/3/18 13:13 Oct 2018 Cloudy Tube Leak DPW 35

10/3/18 13:59 10/3/18 14:03 Oct 2018 Cloudy Tube Leak DPW 4

10/3/18 23:26 10/3/18 23:28 Oct 2018 Cloudy Tube Leak DPW 2

10/3/18 23:50 10/3/18 23:51 Oct 2018 Cloudy Tube Leak DPW 1

10/4/18 0:01 10/4/18 0:02 Oct 2018 Cloudy Tube Leak DPW 1

10/4/18 0:19 10/4/18 0:20 Oct 2018 Cloudy Tube Leak DPW 1

10/4/18 0:28 10/4/18 0:29 Oct 2018 Cloudy Tube Leak DPW 1

10/4/18 0:34 10/4/18 0:35 Oct 2018 Cloudy Tube Leak DPW 1

10/4/18 1:10 10/4/18 1:11 Oct 2018 Cloudy Tube Leak DPW 1

10/4/18 1:12 10/4/18 1:13 Oct 2018 Cloudy Tube Leak DPW 1

10/4/18 1:28 10/4/18 1:29 Oct 2018 Cloudy Tube Leak DPW 1

10/4/18 1:32 10/4/18 1:33 Oct 2018 Cloudy Tube Leak DPW 1

10/4/18 1:48 10/4/18 1:49 Oct 2018 Cloudy Tube Leak DPW 1

10/4/18 1:50 10/4/18 1:51 Oct 2018 Cloudy Tube Leak DPW 1

10/4/18 2:13 10/4/18 2:14 Oct 2018 Cloudy Tube Leak DPW 1

10/4/18 2:15 10/4/18 2:16 Oct 2018 Cloudy Tube Leak DPW 1

10/4/18 2:17 10/4/18 2:18 Oct 2018 Cloudy Tube Leak DPW 1

10/4/18 2:19 10/4/18 2:30 Oct 2018 Cloudy Tube Leak DPW 11

10/4/18 2:30 10/4/18 2:36 Oct 2018 Cloudy Tube Leak DPW 6

10/4/18 2:37 10/4/18 3:35 Oct 2018 Cloudy Tube Leak DPW 58

10/4/18 3:38 10/4/18 11:12 Oct 2018 Cloudy Tube Leak DPW 454

10/4/18 17:01 10/4/18 17:02 Oct 2018 Cloudy Tube Leak DPW 1

10/15/18 3:22 10/15/18 3:39 Oct 2018 Cloudy Tube Leak DPW 17

10/15/18 7:17 10/15/18 8:54 Oct 2018 Cloudy Tube Leak DPW 97

10/29/18 13:09 10/29/18 13:11 Oct 2018 Cloudy Exercise Both Lids DPW 2

11/8/18 19:41 11/8/18 19:46 Nov 2018 Cloudy Exercise Both Lids DPW 5

11/27/18 11:51 11/27/18 11:53 Nov 2018 Cloudy Exercise Both Lids DPW 2

12/17/18 18:59 12/17/18 19:26 Dec 2018 Cloudy Tube Leak DPW 27

12/28/18 11:50 12/28/18 11:51 Dec 2018 Cloudy Exercise Both Lids DPW 1

2018

10/3 - Tube Leak Rolling 12-Month Maintenance Hours - October 3.8

10/15 - Tube Leaks Rolling 12-Month Maintenance Hours - November 3.9

10/29 - Stack Lid Exercises Rolling 12-Month Maintenance Hours - December 3.9

11/8 - Stack Lid Inspection

11/27 - Stack Lid Exercises

12/17 - Tube Leak

12/28 - Stack Lid Exercises

Date & Time Minutes



Stack #9

Stack Open Stack Closed Month Year Weather Corrective Action Initials

Vent Stack 

Open

Malfunction 

Bypass

CD 

Testing

10/15/18 3:22 10/15/18 3:34 Oct 2018 Cloudy Tube Leak DPW 12

10/15/18 7:17 10/15/18 7:50 Oct 2018 Cloudy Tube Leak DPW 33

10/15/18 7:51 10/15/18 8:18 Oct 2018 Cloudy Tube Leak DPW 27

10/29/18 13:12 10/29/18 13:13 Oct 2018 Cloudy Exercise Both Lids DPW 1

11/27/18 11:54 11/27/18 11:55 Nov 2018 Cloudy Exercise Both Lids DPW 1

12/17/18 18:59 12/17/18 19:06 Dec 2018 Cloudy Tube Leak DPW 7

12/28/18 11:52 12/28/18 11:54 Dec 2018 Cloudy Exercise Both Lids DPW 2

2018

10/15 - Tube Leaks Rolling 12-Month Maintenance Hours - October 0.2

10/29 - Stack Lid Exercises Rolling 12-Month Maintenance Hours - November 0.2

11/27 - Stack Lid Exercises Rolling 12-Month Maintenance Hours - December 0.2

12/17 - Tube Leak

12/28 - Stack Lid Exercises

Date & Time Minutes



Stack #10

Stack Open Stack Closed Month Year Weather Corrective Action Initials

Vent Stack 

Open

Malfunction 

Bypass

CD 

Testing

10/15/18 3:22 10/15/18 3:30 Oct 2018 Cloudy Tube Leak DPW 8

10/15/18 7:25 10/15/18 7:57 Oct 2018 Cloudy Tube Leak DPW 32

10/29/18 13:15 10/29/18 13:16 Oct 2018 Cloudy Exercise Both Lids DPW 1

11/27/18 11:56 11/27/18 11:58 Nov 2018 Cloudy Exercise Both Lids DPW 2

12/17/18 15:53 12/17/18 20:00 Dec 2018 Cloudy Stack Lid Replacement DPW 247

12/17/18 22:13 12/17/18 22:15 Dec 2018 Cloudy Exercise Both Lids DPW 2

12/17/18 23:40 12/17/18 23:42 Dec 2018 Cloudy Exercise Both Lids DPW 2

12/18/18 9:43 12/18/18 9:49 Dec 2018 Cloudy Exercise Both Lids DPW 6

12/18/18 9:54 12/18/18 9:56 Dec 2018 Cloudy Exercise Both Lids DPW 2

12/28/18 11:56 12/28/18 11:58 Dec 2018 Cloudy Exercise Both Lids DPW 2

2018

10/15 - Tube Leaks Rolling 12-Month Maintenance Hours - October 3.1

10/29 - Stack Lid Exercises Rolling 12-Month Maintenance Hours - November 3.1

11/27 - Stack Lid Exercises Rolling 12-Month Maintenance Hours - December 7.4

12/17 - 12/18 - Stack Lid Maintenance

12/28 - Stack Lid Exercises

Date & Time Minutes
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P901 MAIN STACK
SO2 CONTINUOUS EMISSIONS MONITORING SYSTEM

EXCESS EMISSIONS AND MONITORING SYSTEM PERFORMANCE REPORT



CEMS Report for Emission Unit P901

FGD SYSTEM DOWNTIME SUMMARY REPORT
HAVERHILL COKE COMPANY, OH

Reporting Period:  4th Quarter of 2018

Facility ID:  0773000182

Emissions Unit ID:  P901

Emissions Unit:  Waste Gas Stack

Commencement of FGD

System Downtime

Completion of FGD

System Downtime

FGD System Downtime

Duration (hours)
Reasons for FGD System Downtime

0 hours

Emission Unit Operating Time Summary

Start date/time of reporting period = 10/1/2018 0:00

End date/time of reporting period = 12/31/2018 23:59

Total clock hours in the reporting period = 2,208 hours

Total Emission Unit operating time in the reporting period = 2,208 hours

          Emission Unit operating time during FGD Bypass = 0 hours
          Emission Unit operating time during normal operations = 2,208 hours

Total FGD System Downtime for the quarter

No FGD system downtime during this reporting period

FGD Downtime Summary Page 2 of 6



CEMS Report for Emission Unit P901

SO2 Emission Limits :

192.0 lb/hr on a 3-hr block average basis

700.8 tpy on a rolling 12-month summation basis

Date/Time of

Commencement

Date/Time of

Completion

Duration of

Exceedance

(hours)

Pollutant
Magnitude

(lb/hr)
Reason/s for the Excess Emissions

Corrective action/s taken, or

measures taken to minimize

emissions

Excess

Emissions

caused by

Malfunction

Malfunction reported per

OAC 3745-15-06

NOTES:

When measured SO2 values exceeded the normal measurement range (0 - 170 ppm) of the SO2 analyzer (e.g. during FGD malfunction events), data was substituted using a high-range reading from the SO2

analyzer (0 - 800 ppm).  Although, the high-range is not strictly quality assured per 40 CFR 60 Appendix F procedures, the high-range is periodically calibrated using an appropriate calibration gas.

Regardless, the high-range data is believed to be a very good estimate of the SO2 concentration in the stack gas during full-scale exceedances of the normal operating range of the SO2 analyzer.

Emissions Unit ID:  P901

Emissions Unit:  Waste Gas Stack

EMISSION EXCEEDANCES SUMMARY REPORT
HAVERHILL COKE COMPANY, OH

Reporting Period:  4th Quarter of 2018

Facility ID:  0773000182

No emission exceedances in this reporting period

Emission Exceedance Summary Page 3 of 6



CEMS Report for Emission Unit P901

SO2 EMISSIONS SUMMARY REPORT
HAVERHILL COKE COMPANY, OH

Reporting Period:  4th Quarter of 2018

Units October November December

hours 744 720 744

hours 0 0 0

hours 744 720 744

hours 744 719 744

lbs 117,717 116,891 110,452

lb/hr 158.2 162.6 148.5

hours 0 1 0

lbs 0 163 0
lbs 0 0 0
lbs 117,717 117,054 110,452

tons 58.9 58.5 55.2

Month Year
Monthly SO2

Emissions, tons

Rolling 12-month

SO2 Emissions,

tpy

January 2018 60.1 677.9

February 2018 56.3 682.8

March 2018 15.4 643.9

April 2018 59.5 651.8

May 2018 57.4 651.7

June 2018 55.0 648.1

July 2018 59.8 648.2

August 2018 59.6 648.8

September 2018 56.3 646.6

October 2018 58.9 646.6

November 2018 58.5 651.6

December 2018 55.2 651.9

NOTES:

When measured SO2 values exceeded the normal measurement range (0 - 170 ppm) of the SO2 analyzer (e.g. during

FGD malfunction events), data was substituted using a high-range reading from the SO2 analyzer (0 - 800 ppm).

Although, the high-range is not strictly quality assured per 40 CFR 60 Appendix F procedures, the high-range is

periodically calibrated using an appropriate calibration gas.  Regardless, the high-range data is believed to be a very

good estimate of the SO2 concentration in the stack gas during full-scale exceedances of the normal operating range

of the SO2 analyzer.

a
 Emissions during OEPA approved outages are not included in this estimate

TOTAL estimated SO2 emissions

Emission Unit operating time during FGD downtime

Emission Unit operating time during normal operations

CEMS online time during normal operations

TOTAL estimated SO 2  emissions

SO 2  emissions during normal operations
(based on online CEMS data)

Ave. SO2 emissions during normal operations

CEMS downtime during normal operations

Est. SO 2  emissions during CEMS downtime

Est. SO 2  emissions during FGD system downtime a

Facility ID:  0773000182

Emissions Unit ID:  P901

Emissions Unit:  Waste Gas Stack

Total clock hours

Parameter

Emissions Summary Page 4 of 6



CEMS Report for Emission Unit P901

CEMS PERFORMANCE SUMMARY REPORT
HAVERHILL COKE COMPANY, OH

Reporting Period:  4th Quarter of 2018

Facility ID:  0773000182

Emissions Unit ID:  P901

Emissions Unit:  Waste Gas Stack

SO2 lb/hr

1. Total clock time in reporting period= 2,208 hr

2. Emission Unit operating time during FGD bypass = 0 hr

3. Emission Unit operating time during normal operations = 2,208 hr

4. CEMS downtime
1
 in reporting period due to:

a. Monitor equipment malfunctions = 0 hr

b. Non-monitor equipment malfunctions = 0 hr

c. Quality assurance calibration = 0 hr

d. Other known causes = 1 hr

e. Unknown causes = 0 hr

5. Total CEMS downtime
1
 = 1 hr

6. Percent Monitor Downtime
1
 = 0.0%

7. Percent Monitor Online
1
 = 100.0%

8. Percent Monitor Downtime
1
 (excluding QA calibration) = 0.0%

9. Percent Monitor Online
1
 (excluding QA calibration) = 100.0%

1
 Reported CEMS downtimes and online times are during normal operating conditions

   of the Emission Unit, when the FGD system is online and the flue gases are exhausted

  through the main stack.

Performance Summary

CEMS Performance Summary Page 5 of 6



CEMS Report for Emission Unit P901

CEMS INSTRUMENT DOWNTIME REPORT
HAVERHILL COKE COMPANY, OH

Reporting Period:  4th Quarter of 2018

Date
Time of

Commencement

Duration of

Downtime

(hours)

Parameter Reasons for Downtime Nature of system repairs and adjustments

11/28/18 12:00 1.0 SO2 lb/hr Other known causes Quarterly preventive maintenance and CGA

Note on CEMS downtime

Invalid or Missing 1-minute average data

1. Total clock time in reporting period = 131,040 min

2. Emission Unit operating time during FGD bypass = 0 min

3. Emission Unit operating time during normal operations = 131,040 min

4. Total CEMS downtime during normal operations = 3,130 min

4a. Downtime due to QA calibration = 1,632 min

4b. Downtime due to Other known causes = 1,498 min

This reporting period had a total of 3,130 1-minute average data points (for the parameter SO2 lb/hr) that were not representative of process

emissions or missing due to polling problems.  A majority of the non-representative 1-minute average data was caused by automated hourly

probe blowbacks and daily calibration checks of the CEM system. A majority of these invalid 1-minute data points did not result in any CEMS

downtime because, valid 1-hour average data, as described above, was collected during this time.

At PLAA's request, HCC is providing the following summary of CEMS downtime in Minutes.  The data presented below is not meant to be used

for comparison against any minimum data capture requirements for the CEMS since valid hourly averages can be computed for compliance

purposes, despite having several minutes of downtime in an hour.

Facility ID:  0773000182

Emissions Unit ID:  P901

Emissions Unit:  Waste Gas Stack

Following the guidance in 40 CFR 60.7(c), Figure 1 - Summary Report, CEMS downtime for SO2 is reported in hours and not minutes.

CEMS Downtime Page 6 of 6
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CEMS Report for Emission Unit P902

FGD System Downtime SUMMARY REPORT
HAVERHILL COKE COMPANY, OH

Reporting Period:  4th Quarter of 2018

Facility ID:  0773000182

Emissions Unit ID:  P902

Emissions Unit:  Waste Gas Stack

Commencement of FGD

System Downtime

Completion of FGD

System Downtime

FGD System Downtime

Duration (hours)
Reasons for FGD System Downtime

0 hours

Emission Unit Operating Time Summary

Start date/time of reporting period = 10/1/2018 0:00

End date/time of reporting period = 12/31/2018 23:59

Total clock hours in the reporting period = 2,208 hours

Total Emission Unit operating time in the reporting period = 2,208 hours

          Emission Unit operating time during FGD Bypass = 0 hours
          Emission Unit operating time during normal operations = 2,208 hours

Total FGD System Downtime for the quarter

No FGD system downtime during this reporting period

FGD Downtime Summary Page 2 of 6



CEMS Report for Emission Unit P902

SO2 Emission Limits :

192.0 lb/hr on a 3-hr block average basis

700.8 tpy on a rolling 12-month summation basis

Date/Time of

Commencement

Date/Time of

Completion

Duration of

Exceedance

(hours)

Pollutant
Magnitude

(lb/hr)
Reason/s for the Excess Emissions

Corrective action/s taken, or measures taken to

minimize emissions

Excess

Emissions

caused by

Malfunction

Malfunction

reported per

OAC 3745-15-06

NOTES:

When measured SO2 values exceeded the normal measurement range (0 - 170 ppm) of the SO2 analyzer (e.g. during FGD malfunction events), data was substituted using a high-range reading from

the SO2 analyzer (0 - 800 ppm).  Although, the high-range is not strictly quality assured per 40 CFR 60 Appendix F procedures, the high-range is periodically calibrated using an appropriate calibration

gas.  Regardless, the high-range data is believed to be a very good estimate of the SO2 concentration in the stack gas during full-scale exceedances of the normal operating range of the SO2 analyzer.

Emissions Unit ID:  P902

Emissions Unit:  Waste Gas Stack

EMISSION EXCEEDANCES SUMMARY REPORT
HAVERHILL COKE COMPANY, OH

Reporting Period:  4th Quarter of 2018

Facility ID:  0773000182

No emission exceedances in this reporting period.

Emission Exceedance Summary Page 3 of 6



CEMS Report for Emission Unit P902

SO2 EMISSIONS SUMMARY REPORT
HAVERHILL COKE COMPANY, OH

Reporting Period:  4th Quarter of 2018

Units October November December

hours 744 720 744

hours 0 0 0

hours 744 720 744

hours 744 717 744

lbs 114,132 112,792 120,571

lb/hr 153.4 157.3 162.1

hours 0 3 0

lbs 0 472 0
lbs 0 0 0
lbs 114,132 113,264 120,571

tons 57.1 56.6 60.3

Month Year
Monthly SO2

Emissions, tons

Rolling 12-month

SO2 Emissions,

tpy

January 2018 58.5 663.9

February 2018 54.0 668.5

March 2018 59.6 673.5

April 2018 59.4 680.4

May 2018 57.8 683.3

June 2018 5.6 634.6

July 2018 48.9 627.3

August 2018 61.0 630.8

September 2018 54.7 630.6

October 2018 57.1 630.7

November 2018 56.6 631.5

December 2018 60.3 633.5

NOTES:

When measured SO2 values exceeded the normal measurement range (0 - 170 ppm) of the SO2 analyzer (e.g. during

FGD malfunction events), data was substituted using a high-range reading from the SO2 analyzer (0 - 800 ppm).

Although, the high-range is not strictly quality assured per 40 CFR 60 Appendix F procedures, the high-range is

periodically calibrated using an appropriate calibration gas.  Regardless, the high-range data is believed to be a very

good estimate of the SO2 concentration in the stack gas during full-scale exceedances of the normal operating range

of the SO2 analyzer.

a
 Emissions during OEPA approved outages are not included in this estimate

Facility ID:  0773000182

Emissions Unit ID:  P902

Emissions Unit:  Waste Gas Stack

Total clock hours

Parameter

TOTAL estimated SO2 emissions

Emission Unit operating time during FGD bypass

Emission Unit operating time during normal operations

CEMS online time during normal operations

TOTAL estimated SO 2  emissions

SO 2  emissions during normal operations
(based on online CEMS data)

Ave. SO2 emissions during normal operations

CEMS downtime during normal operations

Est. SO 2  emissions during CEMS downtime

Est. SO 2  emissions during FGD system downtime a
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CEMS Report for Emission Unit P902

CEMS PERFORMANCE SUMMARY REPORT
HAVERHILL COKE COMPANY, OH

Reporting Period:  4th Quarter of 2018

Facility ID:  0773000182

Emissions Unit ID:  P902

Emissions Unit:  Waste Gas Stack

SO2 lb/hr

1. Total clock time in reporting period= 2,208 hr

2. Emission Unit operating time during FGD bypass = 0 hr

3. Emission Unit operating time during normal operations = 2,208 hr

4. CEMS downtime
1
 in reporting period due to:

a. Monitor equipment malfunctions = 0 hr

b. Non-monitor equipment malfunctions = 0 hr

c. Quality assurance calibration = 0 hr

d. Other known causes = 3 hr

e. Unknown causes = 0 hr

5. Total CEMS downtime
1
 = 3 hr

6. Percent Monitor Downtime
1
 = 0.1%

7. Percent Monitor Online
1
 = 99.9%

8. Percent Monitor Downtime
1
 (excluding QA calibration) = 0.1%

9. Percent Monitor Online
1
 (excluding QA calibration) = 99.9%

1
 Reported CEMS downtimes and online times are during normal operating conditions

   of the Emission Unit, when the FGD system is online and the flue gases are exhausted

  through the main stack.

Performance Summary
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CEMS Report for Emission Unit P902

CEMS INSTRUMENT DOWNTIME REPORT
HAVERHILL COKE COMPANY, OH

Reporting Period:  4th Quarter of 2018

Date
Time of

Commencement

Duration of

Downtime

(hours)

Parameter Reasons for Downtime Nature of system repairs and adjustments

11/25/18 6:00 3 SO2 lb/hr Other known causes
O2 span gas bottle ran dry.  Replaced the bottle

and reinitiated the calibration check sequence.

Note on CEMS downtime

Invalid or Missing 1-minute average data

1. Total clock time in reporting period = 131,040 min

2. Emission Unit operating time during FGD bypass = 0 min

3. Emission Unit operating time during normal operations = 131,040 min

4. Total CEMS downtime during normal operations = 4,315 min

4a. Downtime due to QA calibration = 2,664 min

4b. Downtime due to Other known causes = 1,651 min

This reporting period had a total of 4,315 1-minute average data points (for the parameter SO2 lb/hr) that were not representative of

process emissions or missing due to polling problems.  A majority of the non-representative 1-minute average data was caused by

automated hourly probe blowbacks and daily calibration checks of the CEM system. A majority of these invalid 1-minute data points did

not result in any CEMS downtime because, valid 1-hour average data, as described above, was collected during this time.

At PLAA's request, HCC is providing the following summary of CEMS downtime in Minutes.  The data presented below is not meant to be

used for comparison against any minimum data capture requirements for the CEMS since valid hourly averages can be computed for

compliance purposes, despite having several minutes of downtime in an hour.

Facility ID:  0773000182

Emissions Unit ID:  P902

Emissions Unit:  Waste Gas Stack

Following the guidance in 40 CFR 60.7(c), Figure 1 - Summary Report, CEMS downtime for SO2 is reported in hours and not minutes.

CEMS downtime was reported for hours in which:

(1) A valid hourly average as defined in 40 CFR 60.13(h)(2)(iii) was not recorded by the CEMS, and

(2) When the monitoring system was out-of-control as defined in 40 CFR 60 Appendix F 4.3.1 and 40 CFR 60 Appendix F 5.2.1.

CEMS Downtime Page 6 of 6
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Sorbent Trap Monitoring System Report  for Emission Unit P902

FGD SYSTEM DOWNTIME SUMMARY REPORT
HAVERHILL COKE COMPANY, OH

Reporting Period:  4th Quarter of 2018

Facility ID:  0773000182

Emissions Unit ID:  P902

Emissions Unit:  Waste Gas Stack

Commencement of FGD

System Downtime

Completion of FGD

System Downtime

FGD System Downtime

Duration (hours)
Reasons for FGD System Downtime

0 hours

Emission Unit Operating Time Summary

Start date/time of reporting period = 10/1/2018 0:00

End date/time of reporting period = 12/31/2018 23:59

Total clock hours in the reporting period = 2,208 hours

Total Emission Unit operating time in the reporting period = 2,208 hours

          Emission Unit operating time during FGD Bypass = 0 hours
          Emission Unit operating time during normal operations = 2,208 hours

Total FGD System Downtime for the quarter

=

No FGD system downtime during this reporting period

FGD System Downtime Page 2 of 6



Sorbent Trap Monitoring System Report  for Emission Unit P902

MERCURY EMISSION EXCEEDANCES SUMMARY REPORT
HAVERHILL COKE COMPANY, OH

Reporting Period:  4th Quarter of 2018

Mercury Emission Limits :

0.01 lb/hr as a one-month average

55.5 lb/rolling, 12-month summation

Date/Time of

Commencement

Date/Time of

Completion

Duration of

Exceedance

(hours)

Pollutant
Magnitude

(lb/hr)

Reason/s for the Excess

Emissions

Corrective action/s taken, or

measures taken to minimize

emissions

No excess emissions in this reporting period

Facility ID:  0773000182

Emissions Unit ID:  P902

Emissions Unit:  Waste Gas Stack

Emission Exceedance Summary Page 3 of 6



Sorbent Trap Monitoring System Report  for Emission Unit P902

MERCURY EMISSIONS SUMMARY REPORT
HAVERHILL COKE COMPANY, OH

Reporting Period:  4th Quarter of 2018

Units October November December

hours 744 720 744

hours 0 0 0

hours 744 720 744

hours 744 717 744

lbs 1.86 1.78 1.77

lb/hr 0.0025 0.0025 0.0024

hours 0 3 0

lbs 0.000 0.007 0.000
lbs 0.000 0.000 0.000

lbs 1.86 1.79 1.77

Month Year
Monthly Mercury

Emissions, lbs

Rolling 12-

month Mercury

Emissions, lbs

January 2018 1.08 19.4

February 2018 1.33 19.2

March 2018 0.74 18.3

April 2018 1.22 18.1

May 2018 1.59 18.0

June 2018 0.26 16.5

July 2018 1.88 16.5

August 2018 4.02 18.3

September 2018 3.82 20.4

October 2018 1.86 20.6

November 2018 1.79 20.9

December 2018 1.77 21.4

Comments on sorbent trap analysis

Facility ID:  0773000182

Emissions Unit ID:  P902

Emissions Unit:  Waste Gas Stack

Total clock hours

Parameter

None

Emission Unit operating time during FGD bypass

Emission Unit operating time during normal operations

Valid STMS hours

TOTAL estimated mercury emissions
2

Mercury emissions during normal operations
(based on valid STMS hours)

STMS downtime hours

Avg. Hg emission rate during valid STMS hours

STMS = Sorbent Trap Monitoring System

Est. Hg emissions during STMS downtime hours 1

1
Estimated emissions during invalid hours in each calendar month were based on the average mercury emission rates in those months.

Est. Hg emissions during FGD system downtime 3

3
 Emissions during OEPA approved outages are not included in this estimate.

2
The carbon injection rate was approximately 2 lb/MMacf in the reporting period.
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Sorbent Trap Monitoring System Report  for Emission Unit P902

SORBENT TRAP MONITORING SYSTEM PERFORMANCE SUMMARY REPORT
HAVERHILL COKE COMPANY, OH

Reporting Period:  4th Quarter of 2018

Facility ID:  0773000182

Emissions Unit ID:  P902

Emissions Unit:  Waste Gas Stack

1. Total clock time in reporting period= 2,208 hr

2. Emission Unit operating time during FGD bypass = 0 hr

3. Emission Unit operating time during normal operations = 2,208 hr

4. CEMS downtime
1
 in reporting period due to:

a. Monitor equipment malfunctions = 0 hr

b. Non-monitor equipment malfunctions = 0 hr

c. Quality assurance calibration = 0 hr

d. Other known causes = 3 hr

e. Unknown causes = 0 hr

5. Total CEMS downtime
1
 = 3 hr

6. Percent Monitor Downtime
1
 = 0.1%

7. Percent Monitor Online
1
 = 99.9%

8. Percent Monitor Downtime
1
 (excluding QA calibration) = 0.1%

9. Percent Monitor Online
1
 (excluding QA calibration) = 99.9%

1
 Reported CEMS downtimes and online times are during normal operating conditions

   of the Emission Unit, when the FGD system is online and the flue gases are exhausted

  through the main stack.

Performance Summary
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Sorbent Trap Monitoring System Report  for Emission Unit P902

SORBENT TRAP MONITORING SYSTEM DOWNTIME REPORT
HAVERHILL COKE COMPANY, OH

Reporting Period:  4th Quarter of 2018

Date
Time of

Commencement

Duration of

Downtime

(hours)

Parameter
Reasons for

Downtime
Nature of system repairs and adjustments

11/25/18 6:00 3 Hg lb/hr Other known causes

Invalid stack flow rate value due to failed calibration

checks on the O2 monitors.  O2 span gas bottle ran dry.

Replaced the bottle and reinitiated the calibration check

sequence.

Facility ID:  0773000182

Emissions Unit ID:  P902

Emissions Unit:  Waste Gas Stack

STMS Downtime Page 6 of 6



QUARTERLY QA/QC ASSESSMENTS



NoAborted?:
PassTest Result:

170.000Instrument Span:

Time CEMS Value Audit Value Difference
% of Audit 

Value

Low-Level

11/28/18 12:04 43.200 44.800 -1.600 -3.6

11/28/18 12:15 45.800 44.800 1.000 2.2

11/28/18 12:26 46.300 44.800 1.500 3.3

45.100

44.800

CEMS Mean (Cm):

0

Accuracy (A) in %: 0.7

APS Indicator:

Audit Mean (Ca):

Mean Difference: 0.3

Cylinder #: CC249356
Cylinder Exp. Date:07/13/2021

Time CEMS Value Audit Value Difference
% of Audit 

Value

Mid-Level

11/28/18 12:09 95.700 96.400 -0.700 -0.7

11/28/18 12:20 96.500 96.400 0.100 0.1

11/28/18 12:31 96.200 96.400 -0.200 -0.2

96.133

96.400

CEMS Mean (Cm):

0

Accuracy (A) in %: -0.3

APS Indicator:

Audit Mean (Ca):

Mean Difference: -0.3

Cylinder #: CC302364
Cylinder Exp. Date:06/17/2022

Parameter: SO2PPM
Test Date/Time: 11/28/18 12:31Source: UNIT1

1 of 3Report Generated: 12/04/18 14:35 Report Version 3.1.0820 HHO-CEMS\reportuser

Cylinder Gas Audit
Plant: Haverhill North Coke Company

Report Period: 10/01/2018 00:00 Through 12/04/2018 23:59



NoAborted?:
PassTest Result:

25.000Instrument Span:

Time CEMS Value Audit Value Difference
% of Audit 

Value

Low-Level

11/28/18 12:38 5.300 5.200 0.100 1.9

11/28/18 12:47 5.300 5.200 0.100 1.9

11/28/18 12:57 5.300 5.200 0.100 1.9

5.300

5.200

CEMS Mean (Cm):

0

Accuracy (A) in %: 1.9

APS Indicator:

Audit Mean (Ca):

Mean Difference: 0.1

Cylinder #: CC172107
Cylinder Exp. Date:06/04/2023

Time CEMS Value Audit Value Difference
% of Audit 

Value

Mid-Level

11/28/18 12:42 9.000 9.000 0.000 0.0

11/28/18 12:51 9.000 9.000 0.000 0.0

11/28/18 13:01 9.000 9.000 0.000 0.0

9.000

9.000

CEMS Mean (Cm):

0

Accuracy (A) in %: 0.0

APS Indicator:

Audit Mean (Ca):

Mean Difference: 0.0

Cylinder #: SG9164850BAL
Cylinder Exp. Date:10/20/2020

Parameter: O2DRY
Test Date/Time: 11/28/18 13:01Source: UNIT1

2 of 3Report Generated: 12/04/18 14:35 Report Version 3.1.0820 HHO-CEMS\reportuser

Cylinder Gas Audit
Plant: Haverhill North Coke Company

Report Period: 10/01/2018 00:00 Through 12/04/2018 23:59



NoAborted?:
PassTest Result:

25.000Instrument Span:

Time CEMS Value Audit Value Difference
% of Audit 

Value

Low-Level

11/28/18 12:38 5.100 5.200 -0.100 -1.9

11/28/18 12:47 5.200 5.200 0.000 0.0

11/28/18 12:57 5.200 5.200 0.000 0.0

5.167

5.200

CEMS Mean (Cm):

0

Accuracy (A) in %: -0.6

APS Indicator:

Audit Mean (Ca):

Mean Difference: 0.0

Cylinder #: CC172107
Cylinder Exp. Date:06/04/2023

Time CEMS Value Audit Value Difference
% of Audit 

Value

Mid-Level

11/28/18 12:42 8.900 9.000 -0.100 -1.1

11/28/18 12:51 8.900 9.000 -0.100 -1.1

11/28/18 13:01 9.000 9.000 0.000 0.0

8.933

9.000

CEMS Mean (Cm):

0

Accuracy (A) in %: -0.7

APS Indicator:

Audit Mean (Ca):

Mean Difference: -0.1

Cylinder #: SG9164850BAL
Cylinder Exp. Date:10/20/2020

Parameter: O2WET
Test Date/Time: 11/28/18 13:01Source: UNIT1

3 of 3Report Generated: 12/04/18 14:35 Report Version 3.1.0820 HHO-CEMS\reportuser

Cylinder Gas Audit
Plant: Haverhill North Coke Company

Report Period: 10/01/2018 00:00 Through 12/04/2018 23:59



NoAborted?:
PassTest Result:

25.000Instrument Span:

Time CEMS Value Audit Value Difference
% of Audit 

Value

Low-Level

11/28/18 13:42 5.000 4.900 0.100 2.0

11/28/18 13:49 5.000 4.900 0.100 2.0

11/28/18 13:56 5.000 4.900 0.100 2.0

5.000

4.900

CEMS Mean (Cm):

0

Accuracy (A) in %: 2.0

APS Indicator:

Audit Mean (Ca):

Mean Difference: 0.1

Cylinder #: CC105741
Cylinder Exp. Date:02/22/2024

Time CEMS Value Audit Value Difference
% of Audit 

Value

Mid-Level

11/28/18 13:45 9.000 9.000 0.000 0.0

11/28/18 13:52 9.000 9.000 0.000 0.0

11/28/18 13:59 9.000 9.000 0.000 0.0

9.000

9.000

CEMS Mean (Cm):

0

Accuracy (A) in %: 0.0

APS Indicator:

Audit Mean (Ca):

Mean Difference: 0.0

Cylinder #: CC317469
Cylinder Exp. Date:06/09/2022

Parameter: O2DRY
Test Date/Time: 11/28/18 13:59Source: UNIT2

1 of 3Report Generated: 12/04/18 14:36 Report Version 3.1.0820 HHO-CEMS\reportuser

Cylinder Gas Audit
Plant: Haverhill North Coke Company

Report Period: 10/01/2018 00:00 Through 12/04/2018 23:59



NoAborted?:
PassTest Result:

25.000Instrument Span:

Time CEMS Value Audit Value Difference
% of Audit 

Value

Low-Level

11/28/18 13:42 4.900 4.900 0.000 0.0

11/28/18 13:49 5.000 4.900 0.100 2.0

11/28/18 13:56 5.000 4.900 0.100 2.0

4.967

4.900

CEMS Mean (Cm):

0

Accuracy (A) in %: 1.4

APS Indicator:

Audit Mean (Ca):

Mean Difference: 0.1

Cylinder #: CC105741
Cylinder Exp. Date:02/22/2024

Time CEMS Value Audit Value Difference
% of Audit 

Value

Mid-Level

11/28/18 13:45 9.000 9.000 0.000 0.0

11/28/18 13:52 9.000 9.000 0.000 0.0

11/28/18 13:59 9.000 9.000 0.000 0.0

9.000

9.000

CEMS Mean (Cm):

0

Accuracy (A) in %: 0.0

APS Indicator:

Audit Mean (Ca):

Mean Difference: 0.0

Cylinder #: CC317469
Cylinder Exp. Date:06/09/2022

Parameter: O2WET
Test Date/Time: 11/28/18 13:59Source: UNIT2

2 of 3Report Generated: 12/04/18 14:36 Report Version 3.1.0820 HHO-CEMS\reportuser
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NoAborted?:
PassTest Result:

170.000Instrument Span:

Time CEMS Value Audit Value Difference
% of Audit 

Value

Low-Level

11/28/18 14:09 43.800 44.800 -1.000 -2.2

11/28/18 14:20 44.600 44.800 -0.200 -0.4

11/28/18 14:31 44.800 44.800 0.000 0.0

44.400

44.800

CEMS Mean (Cm):

0

Accuracy (A) in %: -0.9

APS Indicator:

Audit Mean (Ca):

Mean Difference: -0.4

Cylinder #: CC249356
Cylinder Exp. Date:07/13/2021

Time CEMS Value Audit Value Difference
% of Audit 

Value

Mid-Level

11/28/18 14:14 89.800 91.900 -2.100 -2.3

11/28/18 14:25 90.700 91.900 -1.200 -1.3

11/28/18 14:36 90.700 91.900 -1.200 -1.3

90.400

91.900

CEMS Mean (Cm):

0

Accuracy (A) in %: -1.6

APS Indicator:

Audit Mean (Ca):

Mean Difference: -1.5

Cylinder #: CC258856
Cylinder Exp. Date:09/24/2021

Parameter: SO2PPM
Test Date/Time: 11/28/18 14:36Source: UNIT2
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Haverhill Coke Company 
2446 Gallia Pike 

Franklin Furnace, Ohio 45629 
                 

January 30, 2019 
 
Ms. Cindy Charles 
Ohio Environmental Protection Agency 
Portsmouth Local Air Agency 
605 Washington Street, Third Floor 
Portsmouth, Ohio 45662 
 
40 CFR 63, Subparts L and CCCCC 
2018 Second Semi-Annual Compliance Certification 
 
Dear Ms. Charles: 
 
Haverhill Coke Company (HCC) operates a coke production facility located in Franklin Furnace, 
Ohio.  The facility is subject to the National Emission Standards for Coke Oven Batteries (MACT 
L) and the National Emissions Standards for Hazardous Air Pollutants for Coke Ovens: Pushing, 
Quenching, and Battery Stacks (MACT CCCCC). 
 
Per the applicable reporting and recordkeeping provisions of 40 CFR 63.311 (MACT L) and 40 CFR 
63.7341 (MACT CCCCC), HCC is providing the following information for the semi-annual 
compliance period of July 1, 2018 through December 31, 2018.   
 

 HCC experienced two (2) malfunctions that must be reported in accordance with 40 CFR 
63.311(d)(2).    
o On August 28, 2018, at 3:20 pm, the P902 PCM baghouse shut down on high temperature 

while charging oven 187.  Operations personnel immediately responded and restarted the 
baghouse. The PCM baghouse was offline for approximately 1 minute. The breakdown of 
the air pollution control equipment did not cause the emission of air contaminants in excess 
of the applicable emission limit. HCC is reporting this malfunction under the requirement 
for operating the P902 PCM Baghouse within the specified pressure drop range of 3 – 12 
inches of water.  Please note that this event has been reported to PLAA in accordance with 
40 CFR 63.310(e). 

o On October 9, 2018 at 3:12 am, a malfunction occurred, which caused the P902 PCM 
baghouse to lose power while charging oven 145. Maintenance personnel immediately 
responded and found that the charging ram proximity switch had sheared off, shorting out 
the PCM Control System. Maintenance personnel repaired the proximity switch, cleared all 
faults, then restarted the P902 PCM at 3:21 am. The PCM baghouse was offline for 
approximately 9 minutes. The breakdown of the air pollution control equipment did not cause 
the emission of air contaminants in excess of the applicable emission limit.  HCC is reporting 
this malfunction under the requirement for operating the P902 PCM Baghouse within the 
specified pressure drop range of 3 – 12 inches of water.  Please note that this event has been 
reported to PLAA in accordance with 40 CFR 63.310(e). 

 HCC did not experience any deviations from 40 CFR 63.306 and 40 CFR 63.303(b)(3).  



Page 2 
January 30, 2019 

 HCC did not experience any deviations in regard to 40 CFR 63.303(c)(1).   

 HCC did not experience any deviations in regard to 40 CFR 63.303(c)(2).   

 All opacity emission observations from charging operations were below 20-percent. 
 HCC experienced five (5) malfunctions pursuant to MACT CCCCC.   

o On September 17, 2018, a malfunction occurred, which caused the P901 Flat Push Hot Car 
Multiclone to shut down at 4:10 am, during the pushing operation.  After receiving the coke 
loaf from oven #65, the P901 Flat Push Hot Car suddenly lost power, shutting down the 
Multiclone and ancillary equipment. Operations personnel immediately restarted the 
Multiclone at 4:16 am.  Maintenance personnel inspected the Motor Control Center (MCC) 
and identified moisture on an electrical contact.  HCC believes that the moisture on the 
contact caused a fault, resulting in the main breaker for the P901 Flat Push Hot Car tripping 
and shutting down the multiclone.  The total duration of this event was  0.10 hours. The 
PM10 emissions during that time are estimated to be  0.042 lbs/ton of coke. Per 40 CFR 
63.10(d)(5)(i), the actions taken during this event were consistent with the Startup, 
Shutdown, and Malfunction Plan. 

o On October 18, 2018, the P901 Flat Push Hot Car Multiclone shut down at 10:43 am, during 
the pushing operation.  After receiving the coke loaf from oven #16, the P901 Flat Push Hot 
Car lost power, shutting down the Multiclone and ancillary equipment due to a Diesel 
Emission Fluid fault. Contractor personnel immediately responded, cleared the DEF fault 
and verified the DEF level was full. The total duration of this event was 0.4 hours. Please 
note that this serves as an update to the duration reported in the malfunction report submitted 
to PLAA on October 19th.  The PM10 emissions during that time are estimated to be 0.09 
lbs/ton of coke.  Per 40 CFR 63.10(d)(5)(i), the actions taken during this event were 
consistent with the Startup, Shutdown, and Malfunction Plan. 

o On November 4, 2018, a malfunction occurred, which caused the P901 Flat Push Hot Car 
Multiclone to shut down at 12:48 pm, during the pushing operation after receiving the coke 
loaf from oven #59. Maintenance personnel immediately responded and found that the 
generator had tripped due to a low oil pressure fault. Maintenance personnel verified that the 
hydraulic oil level was sufficient and determined that the breaker likely tripped after 
receiving the erroneously low oil pressure signal due to fluctuation in the fluid levels during 
normal travel of the Flat Push Hot Car. Maintenance personnel reset the breaker, allowing 
operations personnel to restart the Flat Push Hot Car Multiclone at 12:52 pm and transfer the 
coke loaf to the Quench Car. In addition the breaker has been replaced.  The total duration 
of this event was 0.07 hours.  Please note that this serves as an update to the duration reported 
in the malfunction report submitted to PLAA on November 5th.  The PM10 emissions during 
that time are estimated to be 0.04 lbs./ton of coke.  Per 40 CFR 63.10(d)(5)(i), the actions 
taken during this event were consistent with the Startup, Shutdown, and Malfunction Plan. 

o On November 15, 2018, a malfunction occurred, which caused the P901 Flat Push Hot Car 
Multiclone to shut down at 1:45 pm, during the pushing operation after receiving the coke 
loaf from oven #80. Maintenance personnel inspected the electrical connections and 
breakers, which appeared to be operating properly.  Maintenance personnel replaced the 
phase monitor. The total duration of this event was 0.25 hours. The PM10 emissions during 
that time are estimated to be 0.07 lbs./ton of coke.  Per 40 CFR 63.10(d)(5)(i), the actions 
taken during this event were consistent with the Startup, Shutdown, and Malfunction Plan. 
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o On December 9, 2018 a malfunction occurred, which caused the P901 Flat Push Hot Car 
Multiclone to intermittently shut down starting at 2:36 am during pushing operations. After 
receiving the coke loaf from oven #42, the P901 Flat Push Hot Car lost power, shutting down 
the Multiclone and ancillary equipment. Operations personnel did not identify any faults on 
the system and were able to immediately restart the Flat Push Hot Car.  After transferring 
the coke loaf to the Quench Car, plant personnel trammed the machine without catching a 
loaf and found that the Hot Car operated without issue.   
 
At approximately 2:59 am, the P901 Flat Push Hot Car Multiclone again lost power after 
receiving the coke loaf from oven #46.  Maintenance personnel immediately responded and 
found that the P901 Flat Push Hot Car generator had lost power due to a low Diesel Emission 
Fluid (DEF) level.  The DEF level gauge indicated there was sufficient DEF in the system. 
As a precaution, maintenance personnel added additional DEF to the tank and operations 
personnel restarted the Flat Push Hot Car Multiclone at 3:05 am and transferred the coke loaf 
to the Quench Car. 
  
At approximately 6:26 am, after receiving the coke loaf from oven #4, the P901 Flat Push 
Hot Car generator lost power, shutting down the Multiclone and ancillary equipment. 
Operations personnel were able to restart the machine at 6:31 am and transferred the coke 
loaf to the Quench Car.  The Flat Push Hot Car was removed from service to allow 
maintenance personnel to replace the generator.  
 
The total duration of this event was 0.25 hours.  The PM10 emissions during that time are 
estimated to be 0.07 lbs/ton of coke.  Per 40 CFR 63.10(d)(5)(i), the actions taken during this 
event were consistent with the Startup, Shutdown, and Malfunction Plan. 

 HCC did not conduct any performance testing during the 2nd half of 2018 relating to the 
relevant MACT emissions standards. 

 HCC did not experience any periods in which the charging emission control device work 
practices were not implemented per 40 CFR 63.303(d)(3).   

 All work practices for oven dampers were implemented as required in 40 CFR 
63.303(d)(4). 

 There were no periods during which the continuous parameter monitoring system 
associated with the hotcar multiclones was out of control. 

 During the current reporting period, HCC experienced two (2) deviations from the 
emission limitations, work practice standards, and/or operation and maintenance 
requirements listed in MACT CCCCC.   
 
o Operations personnel are required to clean the baffles each day that the tower is used to 

quench coke.  On August 5, 2018, Operations personnel did not wash the P001 baffles. On 
August 6, 2018 at 2:20 pm, after realizing the baffles had not been cleaned on the preceding 
calendar day, Operations personnel ran the baffle sprays. To reduce the likelihood of repeated 
occurrences, the personnel involved have been reminded of the requirements to clean the 
baffles each day coke is quenched in the quench tower. The coke oven batteries operated for 
4,416 hours during the semi-annual reporting period. 
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STARKWEATHER, DIANA M.

From: WILHERE, DENNIS
Sent: Monday, July 02, 2018 2:32 PM
To: Cindy Charles (Cindy.Charles@epa.state.oh.us)
Cc: STARKWEATHER, DIANA M. (dmstarkweather@suncoke.com); SKIPWORTH, JIM G; 

THOMPSON JR., MONTE C.; BATTEN, KATIE M; SINGLETON, KRIS E.
Subject: Malfunction - Stack Lid Openings

Haverhill Coke Company 
  
Emission Unit P901 
  
Malfunction – Stack Lid Openings 
  
Cindy, 
  
On July 1, 2018 at 4:55 pm, the plant experienced a brief power disruption due to the lightning storm affecting the 
area. The brief power disruption caused a phase imbalance fault on the VFDs for the P901 ID fans, tripping them offline 
and causing HRSGs 1, 2, 3, 4, and 5 emergency vent stacks to open. Plant personnel immediately responded, reset faults 
on VFD’s and closed the stack lids. Stack lid open and close times are shown below.  Please contact me with any 
questions.  
 
               Vent Stack                         Open Time                                        Closed Time  
                     #1                        7/1/2018 4:55:00 PM                   7/1/2018 4:59:00 PM 
                     #2                        7/1/2018 4:55:00 PM                   7/1/2018 5:01:00 PM 
                     #3                        7/1/2018 4:55:00 PM                   7/1/2018 5:03:00 PM 
                     #4                        7/1/2018 4:55:00 PM                   7/1/2018 5:05:00 PM 
                     #5                        7/1/2018 4:55:00 PM                   7/1/2018 5:00:00 PM 
 
 

Dennis Wilhere 
Environmental Compliance Specialist 
SunCoke Energy Partners, L.P. 
Haverhill Operations 
  

 
  

2446 Gallia Pike 
Franklin Furnace, OH 45629 
Office: 740-355-9872 
Cell: 740-464-1012 

This e-mail and any files transmitted with it may contain confidential information and is intended solely for the use of the individual or entity to whom they are 

addressed. If you are not the intended recipient, you are notified that disclosing, copying, distributing or taking any action in reliance on the contents of this information

is strictly prohibited. Please notify the sender immediately by e-mail if you have received this e-mail by mistake and delete this e-mail from your system. Thank you 

for your cooperation.	
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STARKWEATHER, DIANA M.

From: WILHERE, DENNIS
Sent: Wednesday, July 11, 2018 11:39 AM
To: Cindy Charles (Cindy.Charles@epa.state.oh.us)
Cc: STARKWEATHER, DIANA M. (dmstarkweather@suncoke.com); BALL, MARK A.; 

SKIPWORTH, JIM G; THOMPSON JR., MONTE C.; BATTEN, KATIE M; SINGLETON, KRIS E.
Subject: 7-10-18 Haverhill Coke Company - Malfunction

Haverhill Coke Company 

Emission Unit P902 

Malfunction – Vent Stack Opening 

Cindy, 
 
On July 10, 2018, a malfunction occurred on the P902 A and C ID fans. Immediately after operations personnel started B 
ID fan, an electrical issue occurred, tripping A and C ID fans, resulting in a loss of draft and causing the P902 bypass vent 
stacks 6 – 10 to open, starting at 12:47 pm.  Maintenance personnel immediately responded and reset all breakers and 
verified ID fans A & C inlet and outlet isolation dampers were fully opened. Operations personnel then returned A and C 
ID fans to service and closed the HRSG #6‐10 bypass vent stacks. In addition, the HRSG #10 Stack Lids are designed to be 
over lapping and did not close in the correct order. They were re‐opened and closed the following morning July 11, 2018 
at 8:49 AM  
 
The cause of this malfunction is still under investigation. Vent stack open and close times are shown below.  Please 
contact me with any questions.   
 

Vent Stack  Open Time  Closed Time 

#6  7/10/2018  12:47:00 PM  7/10/2018  2:25:00 PM 

#7  7/10/2018  12:47:00 PM  7/10/2018  2:29:00 PM 

#8  7/10/2018  12:47:00 PM  7/10/2018 2:30:00 PM 

#9  7/10/2018  12:47:00 PM  7/10/2018  2:28:00 PM 

#10  7/10/2018  12:47:00 PM  7/10/2018  2:26:00 PM 

#10  7/11/2018  8:49:00 AM  7/11/2018  8:50:00 AM 

                
 
Thanks, 
 
 

Dennis Wilhere 
Environmental Compliance Specialist 
SunCoke Energy Partners, L.P. 
Haverhill Operations 
  

 
  

2446 Gallia Pike 
Franklin Furnace, OH 45629 
Office: 740-355-9872 
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Cell: 740-464-1012 

This e-mail and any files transmitted with it may contain confidential information and is intended solely for the use of the individual or entity to whom they are 

addressed. If you are not the intended recipient, you are notified that disclosing, copying, distributing or taking any action in reliance on the contents of this information

is strictly prohibited. Please notify the sender immediately by e-mail if you have received this e-mail by mistake and delete this e-mail from your system. Thank you 

for your cooperation.	
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STARKWEATHER, DIANA M.

From: WILHERE, DENNIS
Sent: Sunday, July 15, 2018 11:13 AM
To: Cindy Charles (Cindy.Charles@epa.state.oh.us)
Cc: STARKWEATHER, DIANA M. (dmstarkweather@suncoke.com); BALL, MARK A.; 

SKIPWORTH, JIM G; THOMPSON JR., MONTE C.; BATTEN, KATIE M; SINGLETON, KRIS E.
Subject: 7/14/2018 Haverhill Coke Company - Malfunction

Haverhill Coke Company 

Emission Unit P902 

Malfunction – FGD Baghouse Pressure Drop  

Cindy, 

On July 14, 2018, HCC experienced high differential pressures on the P902 FGD baghouse. At approximately 2:45 pm, 
maintenance personnel isolated Compartment B and removed the door to begin the bag change‐out process. During this 
time, HCC experienced a high differential pressure drop of approximately 18.5, from about 2:45 pm to 4:36 pm. The DP 
across the FGD baghouse returned to the normal operating ranges at approximately 5:00 pm. Please note that this event 
is under investigation. Please contact me with any questions.  
 
 

Dennis Wilhere 
Environmental Compliance Specialist 
SunCoke Energy Partners, L.P. 
Haverhill Operations 
  

 
  

2446 Gallia Pike 
Franklin Furnace, OH 45629 
Office: 740-355-9872 
Cell: 740-464-1012 

This e-mail and any files transmitted with it may contain confidential information and is intended solely for the use of the individual or entity to whom they are 

addressed. If you are not the intended recipient, you are notified that disclosing, copying, distributing or taking any action in reliance on the contents of this information 

is strictly prohibited. Please notify the sender immediately by e-mail if you have received this e-mail by mistake and delete this e-mail from your system. Thank you 

for your cooperation.	
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STARKWEATHER, DIANA M.

From: WILHERE, DENNIS
Sent: Monday, July 16, 2018 5:14 PM
To: Cindy Charles (Cindy.Charles@epa.state.oh.us)
Cc: STARKWEATHER, DIANA M. (dmstarkweather@suncoke.com); BALL, MARK A.; 

SKIPWORTH, JIM G; THOMPSON JR., MONTE C.; BATTEN, KATIE M; SINGLETON, KRIS E.
Subject: 7/15/2018 Haverhill Coke Company - Malfunction

Haverhill Coke Company 
  
Emission Unit P901 
  
Malfunction – Stack Lid Opening 
  
Cindy, 
  
On July 15, 2018 a malfunction occurred on the P901 HRSG #1 Inlet Isolation Damper, which required it to be operated 
by hand. Closing the inlet isolation damper manually takes significantly more time than operating it in auto‐mode and 
thus allows ambient air to leak into the system. While closing the inlet isolation damper in preparation for the HRSG #1 
Annual Maintenance Outage, a temporary loss of draft occurred, tripping the lids open at 10:12 pm. Operations 
personnel immediately responded by increasing draft and closed the lids at 10:17pm. Please note that this event is 
under investigation. Please contact me with any questions.   
 

Vent Stack  Open Time  Closed Time 

#1  7/15/2018  10:12:00 PM  7/15/2018  10:17:00 PM 

 
 

Dennis Wilhere 
Environmental Compliance Specialist 
SunCoke Energy Partners, L.P. 
Haverhill Operations 
  

 
  

2446 Gallia Pike 
Franklin Furnace, OH 45629 
Office: 740-355-9872 
Cell: 740-464-1012 

This e-mail and any files transmitted with it may contain confidential information and is intended solely for the use of the individual or entity to whom they are

addressed. If you are not the intended recipient, you are notified that disclosing, copying, distributing or taking any action in reliance on the contents of this information 

is strictly prohibited. Please notify the sender immediately by e-mail if you have received this e-mail by mistake and delete this e-mail from your system. Thank you 

for your cooperation.	
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STARKWEATHER, DIANA M.

From: WILHERE, DENNIS
Sent: Tuesday, July 17, 2018 12:50 PM
To: Cindy Charles (Cindy.Charles@epa.state.oh.us)
Cc: STARKWEATHER, DIANA M. (dmstarkweather@suncoke.com); BALL, MARK A.; 

SKIPWORTH, JIM G; THOMPSON JR., MONTE C.; BATTEN, KATIE M; SINGLETON, KRIS E.
Subject: 7/16/2018 Haverhill Coke Company - Malfunction 

Haverhill Coke Company 
  
Emission Unit P901 
  
Malfunction – Stack Lid Opening 
  
Cindy, 
  
On July 16, 2018 a malfunction occurred on the P901 HRSG #1 stack draft transmitters causing the stack lids to trip open 
at 8:31 pm. The system is designed so that if a problem occurs with the stack lid instrumentation, the stack lids fail open 
in order to prevent potential damage to the boiler. Plant personnel immediately responded by increasing draft and 
cleaning the transmitters. As a result, the CRO was then able to close the stack lids at 8:56 pm. Please contact me with 
any questions.   
 

Vent Stack  Open Time  Closed Time 

#1  7/16/2018  8:31:00 PM  7/16/2018  8:56:00 PM 

 
 

Dennis Wilhere 
Environmental Compliance Specialist 
SunCoke Energy Partners, L.P. 
Haverhill Operations 
  

 
  

2446 Gallia Pike 
Franklin Furnace, OH 45629 
Office: 740-355-9872 
Cell: 740-464-1012 

This e-mail and any files transmitted with it may contain confidential information and is intended solely for the use of the individual or entity to whom they are 

addressed. If you are not the intended recipient, you are notified that disclosing, copying, distributing or taking any action in reliance on the contents of this information 

is strictly prohibited. Please notify the sender immediately by e-mail if you have received this e-mail by mistake and delete this e-mail from your system. Thank you 

for your cooperation.	
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STARKWEATHER, DIANA M.

From: WILHERE, DENNIS
Sent: Friday, July 20, 2018 1:04 PM
To: Cindy Charles (Cindy.Charles@epa.state.oh.us)
Cc: STARKWEATHER, DIANA M. (dmstarkweather@suncoke.com); BALL, MARK A.; 

SKIPWORTH, JIM G; THOMPSON JR., MONTE C.; BATTEN, KATIE M; SINGLETON, KRIS E.
Subject: 7/20/2018 Haverhill Coke Company - Malfunction

Haverhill Coke Company 
  
Emission Unit P901 
  
Malfunction – Stack Lid Opening 
  
Cindy, 
  
A malfunction occurred on July 20, 2018 on the P901 HRSG #1 Stack Lids. Maintenance personnel found that the #1 inlet 
damper positioner switch failed. Maintenance personnel removed a faulty fuse, causing an increase in pressure and the 
lids to open at 1:20 am. The system is designed so that if a problem occurs with the stack lid instrumentation, the stack 
lids fail open in order to prevent potential damage to the boiler. Plant personnel immediately responded by increasing 
the draft and opening the damper while maintenance finished replacing the fuse and closed the stack lids at 1:22 
am.  Stack lid open and close times are shown below.  Please contact me with any questions.   
  

Vent Stack  Open Time  Closed Time 

#1  7/20/2018 at 1:20 AM  7/20/2018 at 1:22 AM 

 
 
 

Dennis Wilhere 
Environmental Compliance Specialist 
SunCoke Energy Partners, L.P. 
Haverhill Operations 
  

 
  

2446 Gallia Pike 
Franklin Furnace, OH 45629 
Office: 740-355-9872 
Cell: 740-464-1012 

This e-mail and any files transmitted with it may contain confidential information and is intended solely for the use of the individual or entity to whom they are 

addressed. If you are not the intended recipient, you are notified that disclosing, copying, distributing or taking any action in reliance on the contents of this information 

is strictly prohibited. Please notify the sender immediately by e-mail if you have received this e-mail by mistake and delete this e-mail from your system. Thank you 

for your cooperation.	

 



1

STARKWEATHER, DIANA M.

From: WILHERE, DENNIS
Sent: Sunday, August 05, 2018 11:04 AM
To: Cindy Charles (Cindy.Charles@epa.state.oh.us)
Cc: STARKWEATHER, DIANA M. (dmstarkweather@suncoke.com); BALL, MARK A.; 

SKIPWORTH, JIM G; THOMPSON JR., MONTE C.; BATTEN, KATIE M; SINGLETON, KRIS E.
Subject: 8-4-2018 Haverhill Coke Company - Malfunction

Haverhill Coke Company 
  
Emission Unit P902 
  
Malfunction – Stack Lid Opening 
  
Cindy, 
  
On August 4, 2018 a malfunction occurred on the P902 HRSG #8 Push Side Stack Lid.  Operations personnel received the 
Emergency Vent Stack Lid HRSG 8 Open Alarm at 9:10 am and immediately attempted to close it from the HMI. At 9:11 
am, operations personnel were able to close the Push side lid by fully opening both HRSG 8 lids, then closing again in 
proper sequence. 
  
Personnel found that the pusher side solenoid de‐energized causing the P902 HRSG #8 Push Side Stack Lid to open. The 
system is designed so that if a problem occurs with the stack lid instrumentation, the stack lids fail open in order to 
prevent potential damage to the boiler.  Stack lid open and close times are shown below.  Please contact me with any 
questions.   
  

Vent Stack  Open Time  Closed Time 

#8  8/4/2018  9:10:00 AM  8/4/2018  9:11:00 AM 
 
 

Dennis Wilhere 
Environmental Compliance Specialist 
SunCoke Energy Partners, L.P. 
Haverhill Operations 
  

 
  

2446 Gallia Pike 
Franklin Furnace, OH 45629 
Office: 740-355-9872 
Cell: 740-464-1012 

This e-mail and any files transmitted with it may contain confidential information and is intended solely for the use of the individual or entity to whom they are

addressed. If you are not the intended recipient, you are notified that disclosing, copying, distributing or taking any action in reliance on the contents of this information 

is strictly prohibited. Please notify the sender immediately by e-mail if you have received this e-mail by mistake and delete this e-mail from your system. Thank you 

for your cooperation.	
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STARKWEATHER, DIANA M.

From: WILHERE, DENNIS
Sent: Tuesday, August 07, 2018 12:27 PM
To: Cindy Charles (Cindy.Charles@epa.state.oh.us)
Cc: STARKWEATHER, DIANA M. (dmstarkweather@suncoke.com); BALL, MARK A.; 

SKIPWORTH, JIM G; THOMPSON JR., MONTE C.; BATTEN, KATIE M; SINGLETON, KRIS E.
Subject: 8-6-18 Haverhill Coke Company - Malfunction

Haverhill Coke Company 
  
Emission Unit P901 
  
Malfunction – Stack Lid Openings 
  
Cindy, 
  
On August 6, 2018 at 6:00 pm, the plant experienced a brief power disruption due to the lightning storm affecting the 
area. The brief power disruption caused a phase imbalance fault on the VFDs for the P901 ID fans, tripping them offline 
and causing HRSGs 1, 2, 3, 4, and 5 emergency vent stacks to open. Plant personnel immediately responded, reset faults 
on VFD’s and closed the stack lids. Stack lid open and close times are shown below.  Please contact me with any 
questions.  
 
               Vent Stack                         Open Time                                        Closed Time  
                     #1                        8/6/2018 6:00:00 PM                   8/6/2018 6:15:00 PM 
                     #2                        8/6/2018 6:00:00 PM                   8/6/2018 6:17:00 PM 
                     #3                        8/6/2018 6:00:00 PM                   8/6/2018 6:58:00 PM 
                     #4                        8/6/2018 6:00:00 PM                   8/6/2018 6:18:00 PM 
                     #5                        8/6/2018 6:00:00 PM                   8/6/2018 6:20:00 PM 
 
 

Dennis Wilhere 
Environmental Compliance Specialist 
SunCoke Energy Partners, L.P. 
Haverhill Operations 
  

 
  

2446 Gallia Pike 
Franklin Furnace, OH 45629 
Office: 740-355-9872 
Cell: 740-464-1012 

This e-mail and any files transmitted with it may contain confidential information and is intended solely for the use of the individual or entity to whom they are 

addressed. If you are not the intended recipient, you are notified that disclosing, copying, distributing or taking any action in reliance on the contents of this information

is strictly prohibited. Please notify the sender immediately by e-mail if you have received this e-mail by mistake and delete this e-mail from your system. Thank you 

for your cooperation.	
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STARKWEATHER, DIANA M.

From: WILHERE, DENNIS
Sent: Friday, August 10, 2018 3:48 PM
To: Cindy Charles (Cindy.Charles@epa.state.oh.us)
Cc: STARKWEATHER, DIANA M. (dmstarkweather@suncoke.com); Cindy Charles 

(Cindy.Charles@epa.state.oh.us); BALL, MARK A.; SKIPWORTH, JIM G; THOMPSON JR., 
MONTE C.; BATTEN, KATIE M; SINGLETON, KRIS E.

Subject: 8-10-2018 Haverhill Coke Company - Malfunction (Correction)

Haverhill Coke Company 

Emission Unit P902 

Malfunction – Stack Lid Opening 

Cindy, 

A malfunction occurred August 10, 2018 on the P902 HRSG #8 Stack Lids. Personnel noticed that HRSG #8 coke side 
stack lid appeared to be slightly raised. At 11:57 pm, operations personnel were able to close the Coke side lid by fully 
opening both HRSG 8 lids, then closing again in proper sequence. The HRSG #8 stack lid position indication showed that 
the lids were closed and negative draft was maintained at the HRSG #8 bypass vent stack throughout the duration of the 
event. Stack lid open and close times are shown below. Please contact me with any questions.   

Vent Stack  Open Time  Closed Time 

#8  8/10/2018  11:57:00 PM  8/10/2018  11:58:00 PM 

 
 

Dennis Wilhere 
Environmental Compliance Specialist 
SunCoke Energy Partners, L.P. 
Haverhill Operations 
  

 
  

2446 Gallia Pike 
Franklin Furnace, OH 45629 
Office: 740-355-9872 
Cell: 740-464-1012 

This e-mail and any files transmitted with it may contain confidential information and is intended solely for the use of the individual or entity to whom they are 

addressed. If you are not the intended recipient, you are notified that disclosing, copying, distributing or taking any action in reliance on the contents of this information 

is strictly prohibited. Please notify the sender immediately by e-mail if you have received this e-mail by mistake and delete this e-mail from your system. Thank you 

for your cooperation.	
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STARKWEATHER, DIANA M.

From: WILHERE, DENNIS
Sent: Tuesday, August 28, 2018 8:36 PM
To: Cindy Charles (Cindy.Charles@epa.state.oh.us)
Cc: STARKWEATHER, DIANA M. (dmstarkweather@suncoke.com); BALL, MARK A.; 

SKIPWORTH, JIM G; THOMPSON JR., MONTE C.; BATTEN, KATIE M; SINGLETON, KRIS E.
Subject: 8-27-2018 Haverhill Coke Company - Malfunction

Haverhill Coke Company 

Emission Unit P902 

Malfunction - Vent Stack Opening and FGD Baghouse Pressure Drop 

Cindy, 
  
On August 27, 2018 at approximately 3:19 pm, a malfunction occurred due to a tube leak on HRSG #10.  When the tube 
leak occurred, the P902 ID fans could not maintain sufficient draft on HRSG #10, causing the lids to open at 3:19 pm. The 
CRO immediately responded, closing the HRSG #10 stack lids and removing it from service to allow contractor personnel 
to repair the suspected tube leak.  As a result of the tube leak, moisture was pulled into the baghouse, which caused ash 
buildup inside the baghouse and higher differential pressures on August 27 and August 28.  Contractor personnel 
responded and began vacuuming the ash from the hoppers. Please note that this event is under investigation and 
ongoing.  HCC will provide a follow‐up notification describing the total duration of high P902 FGD differential pressures 
upon completion of the repairs. Vent stack open and close times are shown below.  Approximate pressure drop readings 
are also shown.  Please contact me with any questions.  
  
   

Vent Stack  Open Time  Closed Time 

#10 

  

8/27/2018 3:19:00 PM  8/27/2018 3:20:00 PM 

  

Pressure Drop  Start Time  End Time 

17.9  8/27/2018 5:38 pm  8/27/2018 7:22 pm 

15.4  8/28/2018 10:36 am  8/28/2018 11:15 am 

 
 

Dennis Wilhere 
Environmental Compliance Specialist 
SunCoke Energy Partners, L.P. 
Haverhill Operations 
  

 
  

2446 Gallia Pike 
Franklin Furnace, OH 45629 
Office: 740-355-9872 
Cell: 740-464-1012 

This e-mail and any files transmitted with it may contain confidential information and is intended solely for the use of the individual or entity to whom they are 

addressed. If you are not the intended recipient, you are notified that disclosing, copying, distributing or taking any action in reliance on the contents of this information
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is strictly prohibited. Please notify the sender immediately by e-mail if you have received this e-mail by mistake and delete this e-mail from your system. Thank you 

for your cooperation.	
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STARKWEATHER, DIANA M.

From: WILHERE, DENNIS
Sent: Wednesday, August 29, 2018 6:41 PM
To: Cindy Charles (Cindy.Charles@epa.state.oh.us)
Cc: STARKWEATHER, DIANA M. (dmstarkweather@suncoke.com); BALL, MARK A.; 

THOMPSON JR., MONTE C.; BATTEN, KATIE M; SINGLETON, KRIS E.
Subject: 8-28-18 Haverhill Coke Company - Malfunction

Haverhill Coke Company 
  
Emission Unit P902 
  
Malfunction – PCM Baghouse System 
  
Cindy, 
  
On August 28, 2018, at 3:20 pm, a malfunction occurred, which caused the P902 PCM baghouse to shut down on high 
temperature while charging oven 187.  Operations personnel immediately responded and restarted the baghouse. The 
PCM baghouse was offline for approximately 1 minute. The breakdown of the air pollution control equipment did not 
cause the emission of air contaminants in excess of the applicable emission limit.  HCC is reporting this malfunction 
under the requirement for operating the P902 PCM Baghouse within the specified pressure drop range of 3 – 12 inches 
of water. Please contact me if you have any questions.  
  
Thank you, 
 
 

Dennis Wilhere 
Environmental Compliance Specialist 
SunCoke Energy Partners, L.P. 
Haverhill Operations 
  

 
  

2446 Gallia Pike 
Franklin Furnace, OH 45629 
Office: 740-355-9872 
Cell: 740-464-1012 

This e-mail and any files transmitted with it may contain confidential information and is intended solely for the use of the individual or entity to whom they are

addressed. If you are not the intended recipient, you are notified that disclosing, copying, distributing or taking any action in reliance on the contents of this information 

is strictly prohibited. Please notify the sender immediately by e-mail if you have received this e-mail by mistake and delete this e-mail from your system. Thank you 

for your cooperation.	
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STARKWEATHER, DIANA M.

From: WILHERE, DENNIS
Sent: Friday, August 31, 2018 7:34 PM
To: Cindy Charles (Cindy.Charles@epa.state.oh.us)
Cc: STARKWEATHER, DIANA M. (dmstarkweather@suncoke.com); THOMPSON JR., MONTE 

C.; BALL, MARK A.; BATTEN, KATIE M; SINGLETON, KRIS E.; MURPHY JR., RICHARD N.
Subject: 8-31-18 Haverhill Coke Company - Malfunction

 
Haverhill Coke Company 
  
Emission Unit P901 
  
Malfunction – SO2 Exceedance 
  
Cindy, 
 
On August 31, 2018, a malfunction occurred on the P901 SDA system. Around 6:48 am, slurry flow was lost to the 
atomizers due to P901 slurry pump B tripping offline. Operations personnel immediately responded and restarted the 
pump. In addition, they back flushed the pump and cleaned the slurry strainers, restoring slurry flow. Slurry flow during 
the 06:00 3‐hour block was not sufficient to remove SO2 from the gas stream and an exceedance of the 3‐hour block 
SO2 limit occurred.  The 06:00 3‐hour block average SO2 emissions are estimated to be 192.7 lb/hr.  Please contact me 
with any questions.  
 
Thank you, 
 

Dennis Wilhere 
Environmental Compliance Specialist 
SunCoke Energy Partners, L.P. 
Haverhill Operations 
  

 
  

2446 Gallia Pike 
Franklin Furnace, OH 45629 
Office: 740-355-9872 
Cell: 740-464-1012 

This e-mail and any files transmitted with it may contain confidential information and is intended solely for the use of the individual or entity to whom they are 

addressed. If you are not the intended recipient, you are notified that disclosing, copying, distributing or taking any action in reliance on the contents of this information

is strictly prohibited. Please notify the sender immediately by e-mail if you have received this e-mail by mistake and delete this e-mail from your system. Thank you 

for your cooperation.	
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STARKWEATHER, DIANA M.

From: WILHERE, DENNIS
Sent: Monday, September 03, 2018 5:38 PM
To: Cindy Charles (Cindy.Charles@epa.state.oh.us)
Cc: STARKWEATHER, DIANA M. (dmstarkweather@suncoke.com); THOMPSON JR., MONTE 

C.; BALL, MARK A.; BATTEN, KATIE M; SINGLETON, KRIS E.; MURPHY JR., RICHARD N.
Subject: 9-3-18 Haverhill Coke Company - Malfunction

Haverhill Coke Company 

Emission Unit P902 

Malfunction – Stack Lid Opening 

Cindy, 

A malfunction occurred September 3, 2018 on the P902 HRSG #8 Stack Lids. At 11:25 am, operations personnel received 
the Emergency Vent Stack Lid HRSG 8 Open Alarm and noticed that HRSG #8 coke side stack lid appeared to be slightly 
raised. At 11:26 am, operations personnel were able to close the coke side lid by fully opening both HRSG 8 lids, then 
closing again in proper sequence. The HRSG #8 stack lid position indication showed that the lids were closed and 
negative draft was maintained at the HRSG #8 bypass vent stack throughout the duration of the event. Stack lid open 
and close times are shown below. Please contact me with any questions. 
   

Vent Stack  Open Time  Closed Time 

#8  9/3/2018  11:25:00 AM  9/3/2018  11:26:00 AM 

 
 

Dennis Wilhere 
Environmental Compliance Specialist 
SunCoke Energy Partners, L.P. 
Haverhill Operations 
  

 
  

2446 Gallia Pike 
Franklin Furnace, OH 45629 
Office: 740-355-9872 
Cell: 740-464-1012 

This e-mail and any files transmitted with it may contain confidential information and is intended solely for the use of the individual or entity to whom they are 

addressed. If you are not the intended recipient, you are notified that disclosing, copying, distributing or taking any action in reliance on the contents of this information 

is strictly prohibited. Please notify the sender immediately by e-mail if you have received this e-mail by mistake and delete this e-mail from your system. Thank you 

for your cooperation.	
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STARKWEATHER, DIANA M.

From: WILHERE, DENNIS
Sent: Friday, September 07, 2018 7:17 PM
To: Cindy Charles (Cindy.Charles@epa.state.oh.us)
Cc: STARKWEATHER, DIANA M. (dmstarkweather@suncoke.com); THOMPSON JR., MONTE 

C.; BALL, MARK A.; BATTEN, KATIE M; SINGLETON, KRIS E.; MURPHY JR., RICHARD N.
Subject: 9-7-18 Haverhill Coke Company - Malfunction

Haverhill Coke Company 

Emission Unit F004 

Malfunction – Screening Plant Pressure Drop 

Cindy, 
  
On September 7, 2018, a malfunction occurred on the F004 Screening Plant Baghouse System.  At 4:39 am, the Load Out 
Baghouse suddenly shut down while coke was being loaded into railcars due to a broken motor belt.  Operations 
personnel stopped wharf gates then cleared the remaining coke from the conveyors to prevent a fire on the belts and 
began directing coke to ground to allow maintenance personnel to replace the baghouse motor belt.  The Screening 
Plant baghouse was offline for seven minutes.  The breakdown of the air pollution control equipment did not cause the 
emission of air contaminants in excess of the applicable emission limit.  HCC is reporting this malfunction under the 
requirement for operating the F004 Screening Plant Baghouse within the specified pressure drop range of 3 – 12 inches 
of water.  Please contact me with any questions. 
  
Thanks, 
 
 

Dennis Wilhere 
Environmental Compliance Specialist 
SunCoke Energy Partners, L.P. 
Haverhill Operations 
  

 
  

2446 Gallia Pike 
Franklin Furnace, OH 45629 
Office: 740-355-9872 
Cell: 740-464-1012 
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1

STARKWEATHER, DIANA M.

From: WILHERE, DENNIS
Sent: Monday, September 10, 2018 9:24 AM
To: Cindy Charles (Cindy.Charles@epa.state.oh.us)
Cc: STARKWEATHER, DIANA M. (dmstarkweather@suncoke.com); BALL, MARK A.; 

THOMPSON JR., MONTE C.; BATTEN, KATIE M; SINGLETON, KRIS E.; MURPHY JR., 
RICHARD N.

Subject: 9-09-18 Haverhill Coke Company - Malfunction

Haverhill Coke Company 
  
Emission Unit P901 
  
Malfunction – Stack Lid Openings and FGD Baghouse Pressure Drop 
  
Cindy, 
  
On September 9, 2018 at 11:47 am, the plant experienced a brief power disruption due to a lightning storm affecting the 
area. The brief power disruption caused a phase imbalance fault on the VFDs for the P901 ID fans, tripping them offline 
and causing HRSGs 1, 2, 3, 4, and 5 emergency vent stacks to open. In addition, the P901 FGD baghouse had a low fabric 
filter pressure drop reading of 0.0 inches of water from 11:49 am until 12:01 pm prior to closing the P901 bypass vent 
stacks #1 ‐ #5.  There were no exceedances of the 3‐hour block SO2 emission limit and the baghouse remained online 
throughout the event. Personnel immediately responded, reset faults on VFD’s and closed the stack lids. Stack lid open 
and close times are shown below.  Please contact me with any questions.  
 
               Vent Stack                         Open Time                                        Closed Time  
                     #1                        9/9/2018 11:47:00 AM                   9/9/2018 12:11:00 PM 
                     #2                        9/9/2018 11:47:00 AM                   9/9/2018 12:12:00 PM 
                     #3                        9/9/2018 11:47:00 AM                   9/9/2018 12:13:00 PM 
                     #4                        9/9/2018 11:47:00 AM                   9/9/2018 12:14:00 PM 
                     #5                        9/9/2018 11:47:00 AM                   9/9/2018 12:15:00 PM 
 
Thank you, 
 

Dennis Wilhere 
Environmental Compliance Specialist 
SunCoke Energy Partners, L.P. 
Haverhill Operations 
  

 
  

2446 Gallia Pike 
Franklin Furnace, OH 45629 
Office: 740-355-9872 
Cell: 740-464-1012 

This e-mail and any files transmitted with it may contain confidential information and is intended solely for the use of the individual or entity to whom they are 
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is strictly prohibited. Please notify the sender immediately by e-mail if you have received this e-mail by mistake and delete this e-mail from your system. Thank you 

for your cooperation.	
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STARKWEATHER, DIANA M.

From: WILHERE, DENNIS
Sent: Monday, September 17, 2018 8:52 PM
To: Cindy Charles (Cindy.Charles@epa.state.oh.us)
Cc: STARKWEATHER, DIANA M. (dmstarkweather@suncoke.com); SINGLETON, KRIS E.; 

BATTEN, KATIE M; BALL, MARK A.; MURPHY JR., RICHARD N.; THOMPSON JR., MONTE 
C.

Subject: 9-17-18 Haverhill Coke Company - Malfunction

Haverhill Coke Company 
  
Emission Unit P901 
  
Malfunction – Flat Push Hot Car Multiclone System 
  
Cindy, 
  
On September 17, 2018, a malfunction occurred, which caused the P901 Flat Push Hot Car Multiclone to shut down at 
4:10 am, during the pushing operation.  After receiving the coke loaf from oven #65, the P901 Flat Push Hot Car 
suddenly lost power, shutting down the Multiclone and ancillary equipment. Operations personnel immediately called 
maintenance for assistance. As maintenance approached, at 4:16 am, the P901 Flat Push Hot Car powered back on. 
Maintenance personnel inspected the machine, found moisture,  but could not determine with absolute certainty the 
root cause for the malfunction.  Please contact me with any questions.   
  
Thanks, 
 
 

Dennis Wilhere 
Environmental Compliance Specialist 
SunCoke Energy Partners, L.P. 
Haverhill Operations 
  

 
  

2446 Gallia Pike 
Franklin Furnace, OH 45629 
Office: 740-355-9872 
Cell: 740-464-1012 

This e-mail and any files transmitted with it may contain confidential information and is intended solely for the use of the individual or entity to whom they are 
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STARKWEATHER, DIANA M.

From: WILHERE, DENNIS
Sent: Saturday, September 22, 2018 9:43 AM
To: Cindy Charles (Cindy.Charles@epa.state.oh.us)
Cc: STARKWEATHER, DIANA M. (dmstarkweather@suncoke.com); SINGLETON, KRIS E.; 

BATTEN, KATIE M; BALL, MARK A.; THOMPSON JR., MONTE C.; MURPHY JR., RICHARD 
N.

Subject: 9-21-18 Haverhill Coke Company - Malfunction

 

Haverhill Coke Company 

Emission Unit P902 

Malfunction - Vent Stack Opening 

Cindy, 
  
On September 21, 2018 at 4:42 pm, a malfunction occurred on the P902 HRSGs #6‐10, when a suspected tube leak was 
discovered on HRSG #6. During this time, HRSG #8 was offline for its annual outage. When the tube leak occurred, boiler 
feed water from inside the tubes of the HRSG entered the gas path and was converted to steam on the outlet side of the 
boiler.  As a result of the added mass flow from the water and steam caused by the tube leak, the P902 ID fans could not 
maintain sufficient draft on the HRSGs #6‐10 bypass vent stacks, causing them to open, starting at 4:42 pm. The CRO 
immediately responded and began closing the HRSGs #6‐10 bypass vent stack lids, and HRSG #6 was removed from 
service to allow contractor personnel to repair the suspected tube leak.  Vent stack open and close times are shown 
below.  Please contact me with any questions. 
                                       

Vent Stack  Open Time  Closed Time 

#6  9/21/2018  4:42:00 PM  9/21/2018  4:58:00 PM 

#7  9/21/2018  4:42:00 PM  9/21/2018  4:50:00 PM 

#8  9/21/2018  4:42:00 PM  9/21/2018  4:48:00 PM 

#9  9/21/2018  4:42:00 PM  9/21/2018  4:47:00 PM 

#10  9/21/2018  4:42:00 PM  9/21/2018  4:45:00 PM 

 

Dennis Wilhere 
Environmental Compliance Specialist 
SunCoke Energy Partners, L.P. 
Haverhill Operations 
  

 
  

2446 Gallia Pike 
Franklin Furnace, OH 45629 
Office: 740-355-9872 
Cell: 740-464-1012 

This e-mail and any files transmitted with it may contain confidential information and is intended solely for the use of the individual or entity to whom they are 

addressed. If you are not the intended recipient, you are notified that disclosing, copying, distributing or taking any action in reliance on the contents of this information
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is strictly prohibited. Please notify the sender immediately by e-mail if you have received this e-mail by mistake and delete this e-mail from your system. Thank you 

for your cooperation.	
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STARKWEATHER, DIANA M.

From: STARKWEATHER, DIANA M.
Sent: Friday, September 28, 2018 2:28 PM
To: Cindy Charles
Cc: WILHERE, DENNIS (DWILHERE@suncoke.com); SINGLETON, KRIS E.; BATTEN, KATIE M; 

BALL, MARK A.; THOMPSON JR., MONTE C.
Subject: 9-21-18 Haverhill Coke Company Malfunction - Update

Haverhill Coke Company 

Emission Unit P902 

Malfunction - Vent Stack Opening 

Cindy, 
 
The P902 #6‐10 vent stack lids opened at 4:42 pm on September 21, 2018, after the HRSG #6 system was removed from 
service to allow HCC personnel to repair a tube leak in HRSG #6.  During this time, HRSG #8 was also offline for 
scheduled maintenance.  HCC dispatched contractor personnel to plug one tube in the evaporator section of the 
HRSG.  On September 23, 2018, the HRSG #6 vent stack lids intermittently opened on loss of draft while HRSGs #6 and 8 
were offline.  Although there were intermittent stack lid openings for a brief period during this event, gas sharing 
continued to operate with two HRSGs offline and stack lids remained closed for the majority of the time.  The P902 
HRSG #6 was brought back online at 3:58 am on September 24, 2018.  Vent stack open and close times are shown 
below.  Please contact me with any questions. 
                                       

Vent Stack  Open Time Closed Time

#6  9/21/2018  4:42:00 PM  9/21/2018  4:58:00 PM 

#7  9/21/2018  4:42:00 PM  9/21/2018  4:50:00 PM 

#8  9/21/2018  4:42:00 PM  9/21/2018  4:48:00 PM 

#9  9/21/2018  4:42:00 PM  9/21/2018  4:47:00 PM 

#10  9/21/2018  4:42:00 PM  9/21/2018  4:45:00 PM 

#6  9/23/2018  7:36:00 AM          9/23/2018  7:38:00 AM 

#6  9/23/2018   7:42:00 AM  9/23/2018  7:43:00 AM 

#6  9/23/2018   8:16:00 AM  9/23/2018  8:16:00 AM 

#6  9/23/2018   8:21:00 AM  9/23/2018   8:23:00 AM 

#6  9/23/2018   8:24:00 AM  9/23/2018   8:25:00 AM 

#6  9/23/2018   8:26:00 AM  9/23/2018   8:27:00 AM 

#6  9/23/2018   8:28:00 AM  9/23/2018   8:29:00 AM 

#6  9/23/2018   8:29:00 AM  9/23/2018   8:30:00 AM 

#6  9/23/2018   9:11:00 AM  9/23/2018   9:12:00 AM 

#6  9/23/2018   9:21:00 AM  9/23/2018   9:22:00 AM 

#6  9/23/2018   9:24:00 AM  9/23/2018   9:25:00 AM 

 
 

Diana Starkweather 
Environmental, Health & Safety Manager 
SunCoke Energy Partners, L.P. 
Haverhill Operations 
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2446 Gallia Pike 
Franklin Furnace, OH 45629 
Office: 740-355-9823 
Cell: 740-352-2593 

This e-mail and any files transmitted with it may contain confidential information and is intended solely for the use of the individual or entity to whom they are 
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for your cooperation.	
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STARKWEATHER, DIANA M.

From: WILHERE, DENNIS
Sent: Friday, September 28, 2018 7:37 PM
To: Cindy Charles (Cindy.Charles@epa.state.oh.us)
Cc: STARKWEATHER, DIANA M. (dmstarkweather@suncoke.com); SINGLETON, KRIS E.; 

BALL, MARK A.; BATTEN, KATIE M; THOMPSON JR., MONTE C.; MURPHY JR., RICHARD 
N.

Subject: 9-28-18 Haverhill Coke Company - Malfunction

 
Haverhill Coke Company 
  
Emission Unit P901 
  
Malfunction – SO2 Exceedance 
  
Cindy, 
  
On September 28, 2018, a malfunction occurred on the P901 SDA system when slurry flow was lost to the 
atomizers. Operations personnel backflushed “B” slurry pump and the associated piping to remove material buildup and 
also changed out the strainers, allowing “B” slurry pump to be returned to service.  Slurry flow during this time was not 
sufficient to remove SO2 from the gas stream and an exceedance of the 3‐hour block SO2 limit occurred.  The 21:00 3‐
hour block average SO2 emissions are estimated to be 196.0 lb/hr.   Please contact me with any questions. 
 
 
Thank you,  
 

Dennis Wilhere 
Environmental Compliance Specialist 
SunCoke Energy Partners, L.P. 
Haverhill Operations 
  

 
  

2446 Gallia Pike 
Franklin Furnace, OH 45629 
Office: 740-355-9872 
Cell: 740-464-1012 

This e-mail and any files transmitted with it may contain confidential information and is intended solely for the use of the individual or entity to whom they are 

addressed. If you are not the intended recipient, you are notified that disclosing, copying, distributing or taking any action in reliance on the contents of this information

is strictly prohibited. Please notify the sender immediately by e-mail if you have received this e-mail by mistake and delete this e-mail from your system. Thank you 

for your cooperation.	
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STARKWEATHER, DIANA M.

From: WILHERE, DENNIS
Sent: Tuesday, October 02, 2018 11:23 AM
To: Cindy Charles (Cindy.Charles@epa.state.oh.us)
Cc: STARKWEATHER, DIANA M. (dmstarkweather@suncoke.com); BATTEN, KATIE M; 

SINGLETON, KRIS E.; BALL, MARK A.; THOMPSON JR., MONTE C.; MURPHY JR., 
RICHARD N.

Subject: 10-1-18 Haverhill Coke Company - Malfunction

 
Haverhill Coke Company 
  
Emission Unit P902 
  
Malfunction – Stack Lid Opening 
 
Cindy, 
 
On October 1, 2018 at approximately 8:36 pm a malfunction occurred on the #6 Vent Stack Lid air accumulation line, 
which caused the vent stack lid to open.  The air accumulation line supplies instrument air to the cylinders that keep the 
stack lid closed.  When the regulator failed, instrument air was lost to the cylinders.  With no instrument air, the 
cylinders could not hold the stack lid in the fully closed position. Maintenance personnel immediately responded, 
discovered a faulty airline oiler, then bypassed the separator in order to close the stack lid. Vent stack open and close 
times are shown below. Please contact me with any questions.  
 
 

Vent Stack  Open Time  Closed Time 

#6 

  

10/1/2018  8:36:00 PM  10/1/2018  8:49:00 PM 

  

 
 
Thanks, 
 

Dennis Wilhere 
Environmental Compliance Specialist 
SunCoke Energy Partners, L.P. 
Haverhill Operations 
  

 
  

2446 Gallia Pike 
Franklin Furnace, OH 45629 
Office: 740-355-9872 
Cell: 740-464-1012 

This e-mail and any files transmitted with it may contain confidential information and is intended solely for the use of the individual or entity to whom they are 

addressed. If you are not the intended recipient, you are notified that disclosing, copying, distributing or taking any action in reliance on the contents of this information

is strictly prohibited. Please notify the sender immediately by e-mail if you have received this e-mail by mistake and delete this e-mail from your system. Thank you 

for your cooperation.	
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STARKWEATHER, DIANA M.

From: WILHERE, DENNIS P.
Sent: Thursday, October 04, 2018 12:40 PM
To: Cindy Charles (Cindy.Charles@epa.state.oh.us)
Cc: STARKWEATHER, DIANA M. (dmstarkweather@suncoke.com); BATTEN, KATIE M; BALL, 

MARK A.; THOMPSON JR., MONTE C.; MURPHY JR., RICHARD N.; SINGLETON, KRIS E.
Subject: 10-3-18 Haverhill Coke Company - Malfunction

Haverhill Coke Company 

Emission Unit P902 

Malfunction - Vent Stack Opening 

Cindy, 
  
On October 3, 2018 at approximately 12:38 pm, a malfunction occurred due to a tube leak on HRSG #8. During this time, 
HRSG #11 was offline for its annual outage. When the tube leak occurred, boiler feed water from inside the tubes of the 
HRSG entered the gas path and was converted to steam on the outlet side of the boiler.  As a result of the added mass 
flow from the water and steam caused by the tube leak, the P902 ID fans could not maintain sufficient draft on the 
HRSGs #8 bypass vent stacks, causing them to open. The CRO immediately responded, closing the HRSG #8 stack lids and 
removing it from service to allow contractor personnel to repair the suspected tube leak. While continuing to work to 
repair the suspected tube leak, the HRSG #8 bypass vent stack lids opened several more times on October 3rd and 4thdue 
to insufficient draft as a result of 2 HRSGs being offline. We anticipate HRSG #8 will be repaired and back online later 
today. Vent stack open and close times are shown below.  Please contact me with any questions. 
                                       

Vent Stack  Open Time  Closed Time 

#8 

#8 

#8 

#8 

#8 

#8 

#8 

#8 

#8 

#8 

#8 

#8 

#8 

#8 

#8 

#8 

#8 

#8 

#8 

#8 

#8 

10/3/2018  12:38:00 PM 

10/3/2018  1:59:00 PM 

10/3/2018  11:26:00 PM 

10/3/2018  11:50:00 PM 

10/4/2018  12:01:00 AM 

10/4/2018  12:19:00 AM 

10/4/2018  12:28:00 AM 

10/4/2018  12:34:00 AM 

10/4/2018  1:10:00 AM 

10/4/2018  1:12:00 AM 

10/4/2018  1:28:00 AM 

10/4/2018  1:32:00 AM 

10/4/2018  1:48:00 AM 

10/4/2018  1:50:00 AM 

10/4/2018  2:13:00 AM 

10/4/2018  2:15:00 AM 

10/4/2018  2:17:00 AM 

10/4/2018  2:19:00 AM 

10/4/2018  2:30:00 AM 

10/4/2018  2:37:00 AM 

10/4/2018  3:38:00 AM 

10/3/2018  1:13:00 PM 

10/3/2018  2:03:00 PM 

10/3/2018  11:28:00 PM 

10/3/2018  11:51:00 PM 

10/4/2018  12:02:00 AM 

10/4/2018  12:20:00 AM 

10/4/2018  12:29:00 AM 

10/4/2018  12:35:00 AM 

10/4/2018  1:11:00 AM 

10/4/2018  1:13:00 AM 

10/4/2018  1:29:00 AM 

10/4/2018  1:33:00 AM 

10/4/2018  1:49:00 AM 

10/4/2018  1:51:00 AM 

10/4/2018  2:14:00 AM 

10/4/2018  2:16:00 AM 

10/4/2018  2:18:00 AM 

10/4/2018  2:30:00 AM 

10/4/2018  2:36:00 AM 

10/4/2018  3:35:00 AM 

10/4/2018  11:12:00 AM 
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Dennis Wilhere 
Environmental Compliance Specialist 
SunCoke Energy Partners, L.P. 
Haverhill Operations 
  

 
  

2446 Gallia Pike 
Franklin Furnace, OH 45629 
Office: 740-355-9872 
Cell: 740-464-1012 
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addressed. If you are not the intended recipient, you are notified that disclosing, copying, distributing or taking any action in reliance on the contents of this information

is strictly prohibited. Please notify the sender immediately by e-mail if you have received this e-mail by mistake and delete this e-mail from your system. Thank you 

for your cooperation.	
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STARKWEATHER, DIANA M.

From: WILHERE, DENNIS P.
Sent: Friday, October 05, 2018 10:00 AM
To: Cindy Charles (Cindy.Charles@epa.state.oh.us)
Cc: STARKWEATHER, DIANA M. (dmstarkweather@suncoke.com); SINGLETON, KRIS E.; 

BALL, MARK A.; BATTEN, KATIE M; MURPHY JR., RICHARD N.; THOMPSON JR., MONTE 
C.

Subject: 10-3-18 Haverhill Coke Company Malfunction - Update

Haverhill Coke Company 

Emission Unit P902 

Malfunction - Vent Stack Opening - Update  

Cindy, 
 
As reported yesterday, the P902 #8 vent stack lids opened at 12:38 pm on October 3, 2018 due to a tube leak. HRSG #8 
was removed from service to allow HCC personnel to repair the tube leak. During this time, HRSG #11 was also offline 
for scheduled maintenance. HCC dispatched contractor personnel to plug three tubes in the evaporator section of the 
HRSG. On October 4, 2018, at approximately 5:00 pm, repairs to HRSG #8 were completed and the HRSG was returned 
to operations for startup. At 5:01 pm HRSG 8 vent stack lids opened due to a loss of draft when operations personnel 
opened the inlet damper. Vent stack open and close times are shown below.  Please contact me with any questions. 
                                       

Vent Stack  Open Time Closed Time

#8  10/4/2018  5:01:00 PM  10/4/2018  5:02:00 PM 

 
Thanks, 
 
 

Dennis Wilhere 
Environmental Compliance Specialist 
SunCoke Energy Partners, L.P. 
Haverhill Operations 
  

 
  

2446 Gallia Pike 
Franklin Furnace, OH 45629 
Office: 740-355-9872 
Cell: 740-464-1012 

This e-mail and any files transmitted with it may contain confidential information and is intended solely for the use of the individual or entity to whom they are 

addressed. If you are not the intended recipient, you are notified that disclosing, copying, distributing or taking any action in reliance on the contents of this information 

is strictly prohibited. Please notify the sender immediately by e-mail if you have received this e-mail by mistake and delete this e-mail from your system. Thank you 

for your cooperation.	
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STARKWEATHER, DIANA M.

From: WILHERE, DENNIS P.
Sent: Sunday, October 07, 2018 1:51 PM
To: Cindy Charles (Cindy.Charles@epa.state.oh.us)
Cc: STARKWEATHER, DIANA M. (dmstarkweather@suncoke.com); SINGLETON, KRIS E.; 

BATTEN, KATIE M; THOMPSON JR., MONTE C.; BALL, MARK A.; MURPHY JR., RICHARD 
N.

Subject: 10-6-18 Haverhill Coke Company - Malfunction

Haverhill Coke Company 
  
Emission Unit P901 
  
Malfunction – Stack Lid Opening 
  
Cindy, 
  
On October 6, 2018 at 2:35 pm, the plant experienced a brief stack pressure disturbance due to severe weather affecting 
the area. High winds caused the P901 HRSG #5 stack draft transmitters to trip open on high stack pressure at 2:35 pm. 
The system is designed so that if a problem occurs with the stack lid instrumentation, the stack lids fail open in order to 
prevent potential damage to the boiler. The CRO immediately responded, closed the stack lids at 2:36 pm, and 
monitored pressure controls. Please contact me with any questions.   
 

Vent Stack  Open Time  Closed Time 

#5  10/6/2018  2:35:00 PM  10/6/2018  2:36:00 PM 

 
 

Dennis Wilhere 
Environmental Compliance Specialist 
SunCoke Energy Partners, L.P. 
Haverhill Operations 
  

 
  

2446 Gallia Pike 
Franklin Furnace, OH 45629 
Office: 740-355-9872 
Cell: 740-464-1012 

This e-mail and any files transmitted with it may contain confidential information and is intended solely for the use of the individual or entity to whom they are

addressed. If you are not the intended recipient, you are notified that disclosing, copying, distributing or taking any action in reliance on the contents of this information 

is strictly prohibited. Please notify the sender immediately by e-mail if you have received this e-mail by mistake and delete this e-mail from your system. Thank you 

for your cooperation.	
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STARKWEATHER, DIANA M.

From: WILHERE, DENNIS P.
Sent: Sunday, October 07, 2018 6:29 PM
To: Cindy Charles (Cindy.Charles@epa.state.oh.us)
Cc: STARKWEATHER, DIANA M. (dmstarkweather@suncoke.com); SINGLETON, KRIS E.; 

BATTEN, KATIE M; BALL, MARK A.; THOMPSON JR., MONTE C.; MURPHY JR., RICHARD 
N.; WATKINS, ANDY A

Subject: 10-7-18 Haverhill Coke Company - Malfunction

 
Haverhill Coke Company 
  
Emission Unit P901 
  
Malfunction - Vent Stack Opening 
  
Cindy, 
  
On October 7, 2018 a malfunction occurred on one of the Remote IO (RIO) instrumentation cabinets associated with 
P901 HRSG #4.  At 1:20 am the RIO cabinet, associated with pressure controls for HRSG #4 stack lids, experienced a loss 
of communication with the PLC and was no longer able to monitor that key operating parameter.  Without pressure 
indication, the HRSG #4 emergency bypass vent stack automatically opened in order to prevent damage to the 
boiler.  The CRO verified that the HRSG #4 operating parameters were within the specified ranges for operation and 
immediately began closing the stack lids.  Maintenance personnel were dispatched and determined that the 
communication module associated with the RIO cabinet had faulted and reset the module.  Stack lid open and close 
times are shown below.  Please contact me with any questions.   
  

Vent Stack  Open Time  Closed Time 

#4  10/7/2018 1:20 am  10/7/2018 2:32 am 

 

Dennis Wilhere 
Environmental Compliance Specialist 
SunCoke Energy Partners, L.P. 
Haverhill Operations 
  

 
  

2446 Gallia Pike 
Franklin Furnace, OH 45629 
Office: 740-355-9872 
Cell: 740-464-1012 

This e-mail and any files transmitted with it may contain confidential information and is intended solely for the use of the individual or entity to whom they are 

addressed. If you are not the intended recipient, you are notified that disclosing, copying, distributing or taking any action in reliance on the contents of this information 

is strictly prohibited. Please notify the sender immediately by e-mail if you have received this e-mail by mistake and delete this e-mail from your system. Thank you 

for your cooperation.	
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STARKWEATHER, DIANA M.

From: WILHERE, DENNIS P.
Sent: Tuesday, October 09, 2018 11:32 AM
To: Cindy Charles (Cindy.Charles@epa.state.oh.us)
Cc: STARKWEATHER, DIANA M. (dmstarkweather@suncoke.com); SINGLETON, KRIS E.; 

BATTEN, KATIE M; BALL, MARK A.; THOMPSON JR., MONTE C.
Subject: 10-9-18 Haverhill Coke Company - Malfunction

Haverhill Coke Company 
  
Emission Unit P902 
  
Malfunction – PCM Baghouse System 
  
Cindy, 
  
On October 9, 2018 at 3:12 am, a malfunction occurred, which caused the P902 PCM baghouse to lose power while 
charging oven 145. Maintenance personnel immediately responded and found that the charging ram proximately switch 
had sheared off, shorting out the PCM Control System. Maintenance personnel repaired the proximately switch, cleared 
all faults, then restarted the P902 PCM at 3:21 am. The PCM baghouse was offline for approximately 9 minutes. The 
breakdown of the air pollution control equipment did not cause the emission of air contaminants in excess of the 
applicable emission limit.  HCC is reporting this malfunction under the requirement for operating the P902 PCM 
Baghouse within the specified pressure drop range of 3 – 12 inches of water. Please contact me if you have any 
questions.  
   
 
  
Thanks, 
 
 

Dennis Wilhere 
Environmental Compliance Specialist 
SunCoke Energy Partners, L.P. 
Haverhill Operations 
  

 
  

2446 Gallia Pike 
Franklin Furnace, OH 45629 
Office: 740-355-9872 
Cell: 740-464-1012 
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STARKWEATHER, DIANA M.

From: WILHERE, DENNIS P.
Sent: Monday, October 15, 2018 8:48 AM
To: Cindy Charles (Cindy.Charles@epa.state.oh.us)
Cc: BATTEN, KATIE M; BALL, MARK A.; SINGLETON, KRIS E.; STARKWEATHER, DIANA M. 

(dmstarkweather@suncoke.com); THOMPSON JR., MONTE C.
Subject: 10-15-18 Haverhill Coke Company - Malfunction

Haverhill Coke Company 

Emission Unit P902 

Malfunction - Vent Stack Opening 

Cindy, 
  
On October 15, 2018 at 3:22 am, a malfunction occurred on the P902 HRSGs #6‐10, when a suspected tube leak was 
discovered on HRSG #8. When the tube leak occurred, boiler feed water from inside the tubes of the HRSG entered the 
gas path and was converted to steam on the outlet side of the boiler.  As a result of the added mass flow from the water 
and steam caused by the tube leak, the P902 ID fans could not maintain sufficient draft on the HRSGs #6‐10 bypass vent 
stacks, causing them to open, starting at 3:22 am. The CRO immediately responded and began closing the HRSGs #6‐10 
bypass vent stack lids, and HRSG #8 was removed from service to allow contractor personnel to repair the suspected 
tube leak.  Vent stack open and close times are shown below.  Please contact me with any questions. 
                                       

Vent Stack  Open Time  Closed Time 

#6  10/15/2018  3:22:00 AM  10/15/2018  3:28:00 AM 

#7  10/15/2018  3:22:00 AM  10/15/2018  3:32:00 AM 

#8  10/15/2018  3:22:00 AM  10/15/2018  3:39:00 AM 

#9  10/15/2018  3:22:00 AM  10/15/2018  3:34:00 AM 

#10  10/15/2018  3:22:00 AM  10/15/2018  3:30:00 AM 

 
Thanks, 
 

Dennis Wilhere 
Environmental Compliance Specialist 
SunCoke Energy Partners, L.P. 
Haverhill Operations 
  

 
  

2446 Gallia Pike 
Franklin Furnace, OH 45629 
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Cell: 740-464-1012 
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STARKWEATHER, DIANA M.

From: WILHERE, DENNIS P.
Sent: Monday, October 15, 2018 9:35 PM
To: Cindy Charles (Cindy.Charles@epa.state.oh.us)
Cc: BATTEN, KATIE M; BALL, MARK A.; THOMPSON JR., MONTE C.; STARKWEATHER, DIANA 

M.; SINGLETON, KRIS E.
Subject: 10-15-18 Haverhill Coke Company - Malfunction - Update

Haverhill Coke Company 

Emission Unit P902 

Malfunction - Vent Stack Opening 

Cindy, 
  
On October 15, 2018 at 7:17 am, a malfunction occurred on the P902 HRSGs #6‐10, when a suspected tube leak was 
discovered on HRSG #7. During this time, HRSG #8 was also offline for tube leak repair. When the tube leak occurred, 
boiler feed water from inside the tubes of the HRSG entered the gas path and was converted to steam on the outlet side 
of the boiler.  As a result of the added mass flow from the water and steam caused by the tube leak, the P902 ID fans 
could not maintain sufficient draft on the HRSGs #6‐10 bypass vent stacks, causing them to open, starting at 7:17 am. 
The CRO immediately responded and began closing the HRSGs #6‐10 bypass vent stack lids, and HRSG #7 was removed 
from service to allow contractor personnel to repair the suspected tube leak.  Vent stack open and close times are 
shown below.  Please contact me with any questions. 
                                       

Vent Stack  Open Time  Closed Time 

#6  10/15/2018  7:17:00 AM 

10/15/2018  7:29:00 AM 

10/15/2018  7:31:00 AM 

10/15/2018  7:28:00 AM 

10/15/2018  7:30:00 AM 

10/15/2018  7:40:00 AM 

#7  10/15/2018  7:17:00 AM  10/15/2018  8:05:00 AM 

#8  10/15/2018  7:17:00 AM  10/15/2018  8:54:00 AM 

#9  10/15/2018  7:17:00 AM 

10/15/2018  7:51:00 AM 

10/15/2018  7:50:00 AM 

10/15/2018  8:18:00 AM 

#10  10/15/2018  7:25:00 AM  10/15/2018  7:57:00 AM 

 
Thanks, 
 
 

Dennis Wilhere 
Environmental Compliance Specialist 
SunCoke Energy Partners, L.P. 
Haverhill Operations 
  

 
  

2446 Gallia Pike 
Franklin Furnace, OH 45629 
Office: 740-355-9872 
Cell: 740-464-1012 
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STARKWEATHER, DIANA M.

From: WILHERE, DENNIS P.
Sent: Thursday, October 18, 2018 9:58 PM
To: Cindy Charles (Cindy.Charles@epa.state.oh.us)
Cc: BALL, MARK A.; STARKWEATHER, DIANA M. (dmstarkweather@suncoke.com); 

SINGLETON, KRIS E.; BATTEN, KATIE M; THOMPSON JR., MONTE C.
Subject: 10-17-18 Haverhill Coke Company - Malfunction

Haverhill Coke Company 

Emission Unit P902 

Malfunction – FGD Baghouse Pressure Drop  

Cindy, 

On October 17, 2018, HCC experienced a high differential pressure drop of 18.7 inches of water on the P902 FGD 
baghouse beginning at 2:26 pm. During this time, HRSGs #7 and #8 were offline for tube repairs. HCC personnel 
immediately responded and removed F Compartment from service in order to inspect it for damaged bags. HCC 
maintenance personnel replaced 2 filter bags and reseated several other bags within the compartment.  The 
compartment was returned to service just before 1:00 am on October 18 and the pressure drop returned to the normal 
operating range.  Please contact me with any questions.  
 
 

Dennis Wilhere 
Environmental Compliance Specialist 
SunCoke Energy Partners, L.P. 
Haverhill Operations 
  

 
  

2446 Gallia Pike 
Franklin Furnace, OH 45629 
Office: 740-355-9872 
Cell: 740-464-1012 
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STARKWEATHER, DIANA M.

From: WILHERE, DENNIS P.
Sent: Friday, October 19, 2018 1:26 PM
To: Cindy Charles (Cindy.Charles@epa.state.oh.us)
Cc: BALL, MARK A.; WRIGHT, JOHNNY R.; STARKWEATHER, DIANA M. 

(dmstarkweather@suncoke.com); SINGLETON, KRIS E.; BATTEN, KATIE M; THOMPSON 
JR., MONTE C.

Subject: 10-18-18 Haverhill Coke Company - Malfunction

Haverhill Coke Company 
  
Emission Unit P901 
  
Malfunction – Flat Push Hot Car Multiclone System 
  
Cindy, 
  
On October 18, 2018, a malfunction occurred, which caused the P901 Flat Push Hot Car Multiclone to shut down at 
10:43 am, during the pushing operation.  After receiving the coke loaf from oven #16, the P901 Flat Push Hot Car lost 
power, shutting down the Multiclone and ancillary equipment due to a Diesel Emission Fluid fault. Contractor personnel 
immediately responded, cleared the DEF fault and verified the DEF level was full. The total duration of this event was 
0.05 hours.  The PM10 emissions during that time are estimated to be 0.09 lbs/ton of coke.  Please contact me with any 
questions.  
  
Thanks, 
 
 

Dennis Wilhere 
Environmental Compliance Specialist 
SunCoke Energy Partners, L.P. 
Haverhill Operations 
  

 
  

2446 Gallia Pike 
Franklin Furnace, OH 45629 
Office: 740-355-9872 
Cell: 740-464-1012 
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STARKWEATHER, DIANA M.

From: WILHERE, DENNIS P.
Sent: Monday, November 05, 2018 3:05 PM
To: Cindy Charles (Cindy.Charles@epa.state.oh.us)
Cc: STARKWEATHER, DIANA M. (dmstarkweather@suncoke.com); SINGLETON, KRIS E.; 

BATTEN, KATIE M; BALL, MARK A.; THOMPSON JR., MONTE C.
Subject: 11-4-18 Haverhill Coke Company - Malfunction

Cindy, 
  
On November 4, 2018, a malfunction occurred, which caused the P901 Flat Push Hot Car Multiclone to shut down at 
12:48 pm, during the pushing operation after receiving the coke loaf from oven #59. Maintenance personnel 
immediately responded and found that the generator had tripped due to a low oil pressure fault. Maintenance 
personnel verified that the hydraulic oil level was sufficient and determined that the breaker likely tripped after 
receiving the erroneously low oil pressure signal due to fluctuation in the fluid levels during normal travel of the Flat 
Push Hot Car. Maintenance personnel reset the breaker, allowing operations personnel to restart the Flat Push Hot Car 
Multiclone at 12:52 pm and transfer the coke loaf to the Quench Car. The total duration of this event was 0.01 
hours. The PM10 emissions during that time are estimated to be 0.04 lbs./ton of coke. Please contact me with any 
questions.  
 
Thanks,   
 
 

Dennis Wilhere 
Environmental Compliance Specialist 
SunCoke Energy Partners, L.P. 
Haverhill Operations 
  

 
  

2446 Gallia Pike 
Franklin Furnace, OH 45629 
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STARKWEATHER, DIANA M.

From: WILHERE, DENNIS P.
Sent: Friday, November 16, 2018 2:38 PM
To: Cindy Charles (Cindy.Charles@epa.state.oh.us)
Cc: BALL, MARK A.; BATTEN, KATIE M; SINGLETON, KRIS E.; WRIGHT, JOHNNY R.; 

THOMPSON JR., MONTE C.; STARKWEATHER, DIANA M. 
(dmstarkweather@suncoke.com)

Subject: 11-15-18 Haverhill Coke Company - Malfunction

Cindy, 
 
On November 15, 2018, a malfunction occurred, which caused the P901 Flat Push Hot Car Multiclone to shut down at 
1:45 pm, during the pushing operation after receiving the coke loaf from oven #80. Maintenance personnel were 
immediately dispatched; however, before they could troubleshoot the issue, the P901 Flat Push Hot Car powered back 
on. Maintenance personnel inspected the breaker and checked electrical connections, which appeared to be operating 
properly. The cause of this event is currently under investigation. The total duration of this event was 0.25 hours. The 
PM10 emissions during that time are estimated to be 0.07 lbs./ton of coke. Please contact me with any questions. 
 
Thanks,   
 
 

Dennis Wilhere 
Environmental Compliance Specialist 
SunCoke Energy Partners, L.P. 
Haverhill Operations 
  

 
  

2446 Gallia Pike 
Franklin Furnace, OH 45629 
Office: 740-355-9872 
Cell: 740-464-1012 
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STARKWEATHER, DIANA M.

From: WILHERE, DENNIS P.
Sent: Wednesday, November 28, 2018 4:16 PM
To: Cindy Charles (Cindy.Charles@epa.state.oh.us)
Cc: BALL, MARK A.; MAKAROWSKI, STAN J; STARKWEATHER, DIANA M. 

(dmstarkweather@suncoke.com); SINGLETON, KRIS E.; THOMPSON JR., MONTE C.; 
BATTEN, KATIE M

Subject: 11-27-18 Haverhill Coke Company - Malfunction

Haverhill Coke Company 
  
Emission Unit P901 
  
Malfunction – Stack Lid Opening 
  
Cindy, 
 
On November 27, 2018 a malfunction occurred on the steam flow transmitter on the P901 HRSG #5. At approximately 
11:42 pm, the steam flow transmitter faulted out, which tripped the HRSG offline and opened the #5 stack lids. 
Maintenance personnel immediately responded and found that the steam flow transmitter had failed due to excessive 
moisture and severe weather conditions. The freezing temperatures caused the transmitter to freeze and send an 
erroneous signal to the control system which caused the boiler to trip.  Maintenance personnel drained and repaired the 
flow transmitter and the Control Room Operator was able to bring the HRSG back online and close the HRSG #5 stack 
lids at 11:46 pm. Stack lid open and close times are shown below. Please contact me with any questions. 
 

Vent Stack  Open Time  Closed Time 

#5  11/27/2018  11:42:00 PM  11/27/2018  11:46:00 PM 

 
 

Dennis Wilhere 
Environmental Compliance Specialist 
SunCoke Energy Partners, L.P. 
Haverhill Operations 
  

 
  

2446 Gallia Pike 
Franklin Furnace, OH 45629 
Office: 740-355-9872 
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STARKWEATHER, DIANA M.

From: WILHERE, DENNIS P.
Sent: Sunday, December 09, 2018 6:12 PM
To: Cindy Charles (Cindy.Charles@epa.state.oh.us)
Cc: STARKWEATHER, DIANA M. (dmstarkweather@suncoke.com); BALL, MARK A.; 

MAKAROWSKI, STAN J; THOMPSON JR., MONTE C.; SINGLETON, KRIS E.; BATTEN, 
KATIE M; WRIGHT, JOHNNY R.

Subject: 12-9-18 Haverhill Coke Company - Malfunction

Haverhill Coke Company 
  
Emission Unit P901 
  
Malfunction – Flat Push Hot Car Multiclone System 
  
Cindy, 
  
On December 9, 2018 a malfunction occurred, which caused the P901 Flat Push Hot Car Multiclone to intermittently 
shut down starting at 2:36 am during pushing operations. After receiving the coke loaf from oven #42, the P901 Flat 
Push Hot Car lost power, shutting down the Multiclone and ancillary equipment. Operations personnel did not identify 
any faults on the system and were able to immediately restart the Flat Push Hot Car.  After transferring the coke loaf to 
the Quench Car, plant personnel trammed the machine without catching a loaf and found that the Hot Car operated 
without issue.  Therefore, operations personnel decided to catch another oven.     
  
At approximately 2:59 am, the P901 Flat Push Hot Car Multiclone again lost power after receiving the coke loaf from 
oven #46.  Maintenance personnel immediately responded and found that the P901 Flat Push Hot Car generator had lost 
power due to a low Diesel Emission Fluid (DEF) level.  Maintenance personnel verified that the DEF level gauge showed 
that there was DEF in the system. However, upon visual inspection of the tank, plant personnel were unsure if there was 
a sufficient amount of DEF in the system and added DEF, which allowed operations personnel to restart the Flat Push 
Hot Car Multiclone at 3:05 am and transfer the coke loaf to the Quench Car. 
  
At approximately 6:26 am, after receiving the coke loaf from oven #4, the P901 Flat Push Hot Car generator lost power, 
shutting down the Multiclone and ancillary equipment. Operations personnel immediately responded, restarted the 
machine at 6:31 am and transferred the coke loaf to the Quench Car for quenching. The Flat Push Hot Car was removed 
from service to allow maintenance personnel to replace the generator. The total duration of this event was 0.25 
hours.  The PM10 emissions during that time are estimated to be 0.07 lbs/ton of coke.  Please contact me with any 
questions.  
  
Thanks, 
 
 

Dennis Wilhere 
Environmental Compliance Specialist 
SunCoke Energy Partners, L.P. 
Haverhill Operations 
  

 
  

2446 Gallia Pike 
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Franklin Furnace, OH 45629 
Office: 740-355-9872 
Cell: 740-464-1012 
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STARKWEATHER, DIANA M.

From: WILHERE, DENNIS P.
Sent: Tuesday, December 18, 2018 12:40 PM
To: Cindy Charles (Cindy.Charles@epa.state.oh.us)
Cc: BALL, MARK A.; MAKAROWSKI, STAN J; STARKWEATHER, DIANA M. 

(dmstarkweather@suncoke.com); SINGLETON, KRIS E.; THOMPSON JR., MONTE C.; 
BATTEN, KATIE M

Subject: 12-17-18 Haverhill Coke Company - Malfunction

 

Haverhill Coke Company 

Emission Unit P902 

Malfunction - Vent Stack Opening 

Cindy, 
  
On December 17, 2018 at approximately 6:59 pm, a malfunction occurred on the P902 HRSGs #6‐9, when a suspected 
tube leak was discovered on HRSG #7. When the tube leak occurred, boiler feed water from inside the tubes of the HRSG 
entered the gas path and was converted to steam on the outlet side of the boiler.  As a result of the added mass flow 
from the water and steam caused by the tube leak, the P902 ID fans could not maintain sufficient draft on the HRSGs #6‐
9 bypass vent stacks, causing them to open. The CRO immediately responded and began closing the HRSGs #6‐9 bypass 
vent stack lids, and HRSG #7 was removed from service to allow contractor personnel to repair the suspected tube 
leak.  Please note, during and after the time of the event, stack #10 was open for a planned stack lid replacement. Vent 
stack open and close times are shown below.  Please contact me with any questions. 
                                       

Vent Stack  Open Time  Closed Time 

     

#6  12/17/2018  6:59:00 PM  12/17/2018  7:02:00 PM 

#7  12/17/2018  6:59:00 PM  12/17/2018  7:05:00 PM 

#8  12/17/2018  6:59:00 PM  12/17/2018  7:26:00 PM 

#9  12/17/2018  6:59:00 PM  12/17/2018  7:06:00 PM 

 

Dennis Wilhere 
Environmental Compliance Specialist 
SunCoke Energy Partners, L.P. 
Haverhill Operations 
  

 
  

2446 Gallia Pike 
Franklin Furnace, OH 45629 
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is strictly prohibited. Please notify the sender immediately by e-mail if you have received this e-mail by mistake and delete this e-mail from your system. Thank you 

for your cooperation.	
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STARKWEATHER, DIANA M.

From: STARKWEATHER, DIANA M.
Sent: Thursday, July 26, 2018 8:37 AM
To: Cindy Charles
Subject: 7/1/18 Tie In Time (Emailed on 7/12/18)

Cindy – 
 
The hours included in the tie in time email for week ending 7/7, sent to you on 7/12, were not tie‐in time hours.  Please 
update your records. 
 
Thanks! 
 
 

Diana Starkweather 
Environmental Manager 
SunCoke Energy Partners, L.P. 
Haverhill Operations 
  

 
  

2446 Gallia Pike 
Franklin Furnace, OH 45629 
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STARKWEATHER, DIANA M.

From: STARKWEATHER, DIANA M.
Sent: Thursday, July 12, 2018 9:52 AM
To: 'Cindy Charles (Cindy.Charles@epa.state.oh.us)'
Cc: SKIPWORTH, JIM G; SINGLETON, KRIS E.; BATTEN, KATIE M; BALL, MARK A.
Subject: W/E 7-7-18 Weekly Tie-In Time Notification 

Cindy, 
  
CD tie‐in time for the weeks ending 7/7/18 are detailed in the chart below.  Please contact me with any questions.   
  
  

Date of Tie In Time  

Time of Tie In 
Time Bypass 
Venting  Bypass Vent 

Stack No. 
Start to End 
(Hours) 

7/1/18  0.07  1 

7/1/18  0.10  2 

7/1/18  0.13  3 

7/1/18  0.17  4 

7/1/18  0.08  5 

  
Thanks, 
 
 

Diana Starkweather 
Environmental Manager 
SunCoke Energy Partners, L.P. 
Haverhill Operations 
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This e-mail and any files transmitted with it may contain confidential information and is intended solely for the use of the individual or entity to whom they are 

addressed. If you are not the intended recipient, you are notified that disclosing, copying, distributing or taking any action in reliance on the contents of this information 

is strictly prohibited. Please notify the sender immediately by e-mail if you have received this e-mail by mistake and delete this e-mail from your system. Thank you 

for your cooperation.	
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August 9, 2018

Chief, Environmental Enforcement Section

Environment and Natural Resources Division

U.S. Department of Justice

Box 7611 Ben Franklin Station

Washington, DC  20044-7611

Re: DOJ No. 90-5-2-1-06944/1

Air Enforcement Division Director

U.S. Environmental Protection Agency

Office of Civil Enforcement

Air Enforcement Division

1200 Pennsylvania Ave, NW  Mail Code:  2242A

Washington, DC  20460

Gina Harrison

U.S. Environmental Protection Agency

Region 5, AE-17J

77 West Jackson Blvd.

Chicago, IL  60604

harrison.gina@epa.gov

Ohio Attorney General’s Office

Environmental Enforcement Section

30 East Broad Street, 25th Floor

Columbus, Ohio 43215

Attention: Elizabeth Ewing

James Morris

U.S. Environmental Protection Agency

Region 5, C-14J

77 West Jackson Blvd.

Chicago, IL  60604

morris.james@epa.gov

Portsmouth Local Air Agency

605 Washington Street, Third Floor

Portsmouth, Ohio  45662

Attention: Cindy Charles

Ohio Environmental Protection Agency

Division of Air Pollution Control, Central Office

50 W. Town Street

Suite 700

Columbus, Ohio  43216-1049

Attention: Bruce Weinberg

RE: Consent Decree, United States, et al. v. Gateway Energy & Coke Company LLC, et al.
Stack Testing Report for HNCC No. 2 June 2018 Stack Testing

Haverhill Coke Company, LLC Facility (Ohio EPA Facility ID 0773000182)

To Whom It May Concern,

The United States, the State of Illinois, the State of Ohio, Gateway Energy & Coke Company,

LLC (GECC), Haverhill Coke Company, LLC (HNCC) and SunCoke Energy, Inc. (SunCoke) are parties

to a Consent Decree (CD) lodged in the U.S. District Court for the Southern District of Illinois with an

Effective Date of November 7, 2014.

In accordance with Paragraphs 29, 30, and 33 of the CD, HNCC and GECC are required to

conduct stack testing during any Scheduled FGD Maintenance that lasts more than 2 days and a report

documenting the results of the stack test must be submitted no later than 60 days after conducting the

mailto:harrison.gina@epa.gov
mailto:morris.james@epa.gov
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2

stack test. HNCC No. 2 conducted stack testing pursuant to Paragraphs 29 and 30 on June 12 – 15, 2018,

during Scheduled FGD Maintenance. Attached, please find the report documenting the stack test results.

Please contact me at 630-824-1786 or kmbatten@suncoke.com if you have any questions or

concerns.

Sincerely,

Katie Batten

Corporate Environmental Manager

SunCoke Energy, Inc.

mailto:kmbatten@suncoke.com
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1. INTRODUCTION/OVERVIEW

Haverhill Coke Company (HNCC) operates a 200 oven heat recovery coking facility in

Franklin Furnace, Ohio. A series of stack tests were performed at HNCC No. 2 on Bypass Vent

Stack No. 6 over the period of June 12-15, 2018. This report documents the results of those stack

tests.

SunCoke Energy, Inc.; HNCC; and Gateway Energy & Coke Company, LLC

(collectively, SunCoke) entered into a Consent Decree (CD) with the United States and the states

of Ohio and Illinois to resolve alleged Clean Air Act violations. This CD became effective on

November 7, 2014. Paragraph 29 of the CD requires stack testing of one of the bypass vent

stacks at HNCC during each period of flue gas desulfurization (FGD) maintenance that is

scheduled to last more than 2 days. HNCC No. 2 performed FGD maintenance beginning June 4,

2018, for a period of about 34 days and performed the required tests on Bypass Vent Stack No.

6. HNCC previously submitted notification of the FGD maintenance testing and provided all

required information regarding the testing. Paragraph 33 of the CD requires submission of a

report documenting the results of the test by no later than 60 days after conducting a stack test.

This report satisfies that requirement.

Table 1 compares the results of the tests with the CD limits and hourly mass emission

limits in HNCC’s current permit (P0106016). The tests demonstrated compliance with all hourly

mass emission limits.

Table 1. Comparison of Bypass Vent Stack Hourly Mass Emission Limits, and Test Results
Pollutant Basis of Limit Limit Test Result Comply?

Lead (pounds/hour) Permit 0.30 0.078 Yes

Mercury (pounds/hour) Permit 0.008 0.0018 Yes

HCl (pounds/hour) Permit 48.24 22.2 Yes

NOx (pounds/hour) Permit 24.0 17.0 Yes

Total PM/PM10 (filterable plus condensable) Permit 35.57 21.2 Yes

Total PM/PM10 (filterable plus condensable) CD 34.3 21.2 Yes
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The remainder of this report contains CD requirements (Section 2), test results

(Section 3), test methods (Section 4), Sample Train Diagrams (Appendix A), Production Data

(Appendix B), Calculations and Field Data (Appendix C), Analytical Reports (Appendix D), and

Calibration Information (Appendix E).
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2. CONSENT DECREE TEST REQUIREMENTS

The CD requires that a series of tests be performed during periods of scheduled FGD

maintenance of more than 2 days in duration. These tests were performed June 12-15, 2018. The

measured pollutants were:

· Particulate matter (PM) and particulate matter less than 10 microns diameter (PM10) – limited

by CD

· Lead

· Mercury

· Hydrogen chloride (HCl)

· Sulfuric acid mist (H2SO4)

· Nitrogen oxides (NOx)

A relative accuracy test audit (RATA) of the bypass vent continuous emission monitor

(CEM) for sulfur dioxide (SO2) was also performed during the same FGD outage at HNCC No.

2.
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3. STACK TEST RESULTS

The bypass vent stacks at HNCC No. 2 were opened for FGD maintenance on June 4,

2018. The RATA was performed on June 12, 2018, from approximately 9:30 a.m. to 1:00 p.m.

[RATA results were submitted separately.] The stack tests started June 13, 2018, at

approximately 12:00 p.m. and were completed on June 15, 2018, at approximately 2:00 a.m.

Paragraph 19 of the CD requires that emissions be minimized during all bypass venting. This

includes restrictions on the maximum average coal charge and the maximum coal sulfur content.

The coal charge tonnage and coal sulfur were:

· Average coal charged to the test ovens during the test period: 42.3 wet tons (maximum

allowed under CD of 42.5 ton average during bypass venting events)

· Coal sulfur during tests: 0.81% – 0.96% by weight

The coal charge to each oven is measured by a calibrated weigh bin, which batches each

coal charge prior to charging it to the oven. The average charge weight of 42.3 wet tons per oven

represents 99+% of the 42.5 ton limit for each oven. Two of the 20 ovens below Stack No. 6

were out of service during the tests and the 42.3 average tons of coal charged to the 18 ovens

below Stack No. 6 represents 90% of the maximum allowed coal charge for the 20 ovens. Charge

weights to each oven were measured and recorded based on the actual weigh bin batch that was

sent for charging. The time, date, and amount of coal charged to each oven during the tests are

shown in Appendix B. The daily coal sulfur analysis during the tests is also included in

Appendix B.

The 200 ovens at HNCC operate on a 48-hour coking cycle. Pushing and charging the

ovens is referred to as “production” at HNCC. Half the ovens are pushed and charged each day.

For example, the 100 odd-numbered ovens are pushed and charged one day and the 100 even-

numbered ovens are pushed and charged the next. Production occurs twice a day – with

approximately 1/4 of the ovens charged during each production cycle. Production at HNCC No.

2 typically occurs from approximately 12:00 a.m. to 4:00 a.m. and then from 7:00 a.m. to 11:00

a.m. Since the operation is cyclical, previous bypass vent stack tests were performed at different
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times during the day – typically one run early in the cycle, a second run near mid-cycle, and a

third run near the end of the cycle – to achieve test results representative of the entire coking

cycle over 24 hours. As requested by the U.S. Environmental Protection Agency (USEPA), one

run was performed during production (conducted during the first production pass on the heat

recovery steam generator [HRSG] Stack No. 6 ovens). The other two runs were performed at

mid-cycle and late cycle. The mid-cycle test on June 14 was performed later than the mid-cycle

test on June 13 because of a production delay.

The stack tests for PM, H2SO4, and NOx were performed on June 13 (mid and late cycle) and

June 14 (production). The test results are summarized in Table 2. Filterable PM was used to

conservatively represent PM10 since it was not practicable to measure filterable PM10 in the HNCC

bypass vent stacks because the temperature (>1,600ºF) was outside the range of the equipment

typically used (see additional discussion in Section 4). The tests demonstrated compliance with

emission limits for all pollutants.

The stack tests for lead, mercury, and HCl were performed on June 14 (mid and late cycle)

and June 15 (production). The results of these tests are summarized in Table 3. The tests

demonstrated compliance with all pollutant limits.
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Table 2. HRSG Bypass Vent Stack No. 6 Test Results for PM/PM10, H2SO4, and NOx

Emissions

•
2 of 20 ovens below stack offline

Sampling Train Parameters Average

Run No. 1 2 3

Date 6/13/2018 6/13/2018 6/14/2018

Run times 12:00-14:48 18:50-20:55 00:50-02:55

Sample time (minutes) 120 120 120 120

Volume sampled (dscf) 73.84 75.93 73.25 74.34

Moisture Content (% Vol.) 12.7 11.9 15.0 13.2

Percent Isokinetic 99.4 99.3 102.4 100.4

Run No. 1 2 3

Date 6/13/2018 6/13/2018 6/14/2018

Run times 12:00-13:50 19:00-20:00 00:52-01:52

Sample time (minutes) 60 60 60 60

Volume sampled (dscf) 16.61 16.57 16.60 16.59

Total coal charged to ovens below stack (tons)* 761.3 761.3 761.7 761.4

Average charge/oven (wet tons coal)

Time in cycle mid late production

O2 (%) 9.00 10.60 7.60 9.1

CO2 (%) 7.80 6.80 8.70 7.8

Stack Gas Temperature (
o
F) 1,636 1,523 1,647 1,602

Stack Velocity (ft/sec.) 62.4 60.3 61.9 61.5

Gas Flow Rate (ACFM) 238,121 230,166 236,423 234,903

Gas Flow Rate (SCFM) 58,823 59,987 58,160 58,990

Gas Flow Rate (DSCFM) 51,371 52,829 49,462 51,221

Concentration total PM/PM10 (gr/dscf) 0.023 0.067 0.055 0.048

Particulate Mass Rate (pounds/hour)

  Filterable PM/PM10 5.4 3.2 22.1 10.2

  Total PM/PM10 (filterable plus condensable) 10.0 30.2 23.3 21.2

NOx concentration (ppm) 33.6 43.6 62.7 46.6

NOx Mass Rate (pounds/hour) 12.4 16.5 22.2 17.0

H2SO4 concentration (ppm) 16 10 16 14

H2SO4 mass rate (pounds/hour) 12.4 7.7 11.9 10.7

Permit Particulate Emission Limit (filterable plus

condensable) - pounds/hour
35.57

Future CD Particulate Emission Limit (filterable plus

condensable) - pounds/hour
34.3

  Comply with limit? Yes

NOx Emission Limit (pounds/hour) 24

  Comply with limit? Yes

PM/PM10

42.3

Compliance

Evaluation

H2SO4

Combined

Results
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Table 3. HRSG Bypass Vent Stack No. 6 Test Results for Lead, Mercury and HCl

Emissions

*
2 of 20 ovens below stack offline

Sampling Train Parameters Average

Run No. 1 2 3

Date 6/14/2018 6/14/2018 6/15/2018

Run times 15:30-17:10 19:00-20:39 00:06-01:46

Sample time (minutes) 96 96 96 96

Volume sampled (dscf) 61.99 59.06 63.81 61.62

Moisture Content (% Vol.) 12.0 11.1 12.5 11.8

Percent Isokinetic 99.6 98.6 99.9 99.3

Run No. 1 2 3

Date 6/14/2018 6/14/2018 6/15/2018

Run times 15:33-16:33 19:02-20:02 00:09-01:09

Sample time (minutes) 60 60 60 60

Volume sampled (dscf) 32.83 33.90 34.41 33.72

Moisture Content (% Vol.) 12.1 11.6 13.8 12.5

Total coal charged to ovens below stack (tons)* 761.2 761.2 761.4 761.3

Average charge/oven (wet tons coal)

Time in cycle mid late production

O2 (%) 10.30 11.00 9.40 10.2

CO2 (%) 6.80 6.30 7.60 6.9

Stack Gas Temperature (
o
F) 1,518 1,492 1,636 1,549

Stack Velocity (ft/sec.) 61.0 57.5 66.7 61.7

Gas Flow Rate (ACFM) 232,864 219,295 254,671 235,610

Gas Flow Rate (SCFM) 61,127 58,221 63,053 60,800

Gas Flow Rate (DSCFM) 53,802 51,766 55,201 53,589

Lead concentration (ug/m3) 312 283 565 387

Lead emission rate (lb/hour) 0.063 0.055 0.117 0.078

Mercury concentration (ug/m3) 10.1 12.3 4.8 9.1

Mercury emission rate (lb/hour) 0.0020 0.0024 0.0010 0.0018

HCl concentration (ppm) 74 62 81 73

HCl mass rate (pounds/hour) 22.8 18.3 25.5 22.2

HCl normalized emission rate (pounds/ton coal) 1.4 1.2 1.6 1.4

Lead emission limit (pounds/hour) 0.3

  Comply with limit? Yes

Mercury emission limit (pounds/hour) 0.008

  Comply with limit? Yes

HCl Emission Limit (pounds/hour) 48.24

  Comply with limit? Yes

HCl Emission Limit (pounds/ton coal) 2.01

  Comply with limit? Yes

Lead/ Mercury

42.3

Compliance

Evaluation

HCl

Combined

Results
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4. STACK TEST METHODS

The test methods are shown in Table 4. Each test was based on USEPA reference

methods or alternative methods approved by USEPA.

Table 4. Test Methods
Emission Unit Pollutant Test Method Reference Comment

Bypass vent stack

No. 6

Traverse point layout USEPA Method 1

Gas flow rate USEPA Method 2

Gas molecular weight USEPA Method 3A Measured O2 and CO2

Moisture USEPA Method 4

PM/PM10 USEPA Method 5/202

NOx USEPA Method 7E

SO2 USEPA Method 6C RATA CEM pollutant

H2SO4 USEPA Conditional Test

Method (CTM)-13

Controlled condensate method

HCl USEPA Method 26 Use large impingers

Lead and Mercury USEPA Method 29

This section contains a brief description of the sampling and analytical procedures for

each method that was employed during the test program. Any deviations from the methods are

also discussed.

4.1 Sampling Point Determination – USEPA Method 1

The number and location of the sampling or traverse points was determined according to

the procedures outlined in USEPA Method 1. The sample location was inspected to ensure

USEPA Method 1 criteria were met. All points were at least 1.0 inch from the stack wall, per

Method 1. The bypass vent stack required a 24 point traverse for isokinetic sampling, which was

distributed between two sampling ports.

4.2 Flue Gas Velocity and Volumetric Flow Rate – USEPA Method 2

The flue gas velocity and volumetric flow rate were determined according to the

procedures outlined in USEPA Method 2. Velocity measurements were made using S-type Pitot

tubes that had been calibrated according to USEPA Method 2 criteria. Differential pressures
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were measured with a fluid inclined manometer. Flue gas temperatures were measured with Type

K thermocouples equipped with digital readouts.

4.3 Flue Gas Composition – USEPA Method 3A

Flue gas analysis for oxygen (O2) and carbon dioxide (CO2) concentrations to determine

the flue gas dry molecular weight was performed in accordance with USEPA Method 3A

utilizing CEMs for each gas. The concentrations of O2 and CO2 were reported in percent levels.

4.4 Flue Gas Moisture Content – USEPA Method 4

The flue gas moisture content was determined in conjunction with each USEPA Method

5/202, Method 29, and Method 26A sampling trains and according to the sampling and analytical

procedures outlined in USEPA Method 4. The impingers were connected in series and contained

reagents as described in the discussion of specific sampling trains. The impingers were contained

in an ice bath to ensure condensation of the moisture in the flue gas stream. Any moisture that

was not condensed in the impingers was captured in the silica gel; therefore, all moisture was

collected and weighed.

4.5 PM/PM10 – USEPA Methods 5/202

The CD requires testing for PM and PM10. PM consists of two components – filterable

and condensable. The facility limits for HNCC No. 2 were originally established for filterable

PM. However, the limits in the CD are for total PM (filterable plus condensable). The PM10

limits have been set at the same level. It is not practicable to measure filterable PM10 in the

HNCC bypass vent stacks because the temperature (>1,600ºF) was outside the range of the

equipment typically used for Method 201A (400ºF). Certain modifications to the method may be

used to extend the range to 500ºF. The equipment described in Method 201A cannot be used

above this temperature without alternate construction techniques and the use of exotic materials

(40 CFR 60, Appendix A, Method 201A, 8.6.1). In any event, Method 201A uses an in-stack
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filter after the cyclone, which limits the temperature to approximately 1,000ºF. Therefore, PM10

emissions were assumed to be the same as PM emissions.

The sampling probe was fitted with a calibrated S-type Pitot for measuring exhaust gas

flow rates and a K-type thermocouple for measuring the gas stream temperature. The absence of

cyclonic flow was verified prior to performing the compliance tests.

The filterable PM was measured in accordance with USEPA Reference Method 5. The

filterable PM was performed by extracting a sample of the stack exhaust gas stream through a

one-piece quartz nozzle and liner encased in an air cooled probe. The probe was attached to a

heated, glass filter holder containing a pre-weighed, glass-fiber filter. The filter heater box was

maintained at a temperature of 248°F +25°F as measured by a K-type thermocouple.

At the conclusion of each test run, the sample train was recovered by rinsing the sample

probe and nozzle three times with acetone into a sample container. The filter was removed from

the filter holder and placed into a Petri dish and sealed for transportation. The front half of the

glass filter holder and connecting elbow were rinsed with acetone into the probe wash sample

container. A sample of the acetone used in the sample recovery was collected and analyzed as a

reagent blank. The acetone rinses and filters were analyzed for filterable PM.

The condensable fraction of PM was measured using the procedures described in USEPA

Reference Method 202. The heated filter outlet was connected to a water-jacketed coil condenser

by a Teflon transfer line. The water-jacketed coil condenser was placed at the inlet to the first

impinger. The water condensed in the coil condenser drops into a knockout impinger. The

second impinger is initially empty. The cooled gas then passes through a Teflon filter maintained

in the range of 65°F to 85°F. The third impinger initially contains 100 mL of distilled water. The

fourth impinger contains approximately 200 grams of indicating silica gel. The third and fourth

impingers are placed in an ice bath to maintain the impinger train outlet temperature at ≤65°F.

After testing, the impinger train was moved to the test trailer and connected to a cylinder

of pure nitrogen and purged for 60 minutes at a flow rate of 14 liters per minute. The transfer
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line, condenser, first two impingers, connecting glassware, and front-half of the Teflon filter

holder were rinsed with water for the inorganic sample and with acetone followed by hexane for

the organic sample. The Teflon filter, organic and inorganic rinses, and reagent blanks were

analyzed for inorganic and organic condensable PM. A field train proof blank and field blank

were collected during the tests.

4.6 HCl – USEPA Method 26

The HCl sampling was performed using an USEPA Method 26 sampling train. The train

consisted of a quartz liner fitted into an air-cooled sampling probe. This is required because the

stack temperature was at least 1,100°F. The probe was connected to a heated, glass filter holder

containing a quartz filter. The outlet of the filter holder was connected to a series of ball-joint

impingers. The first and second impingers were the Greenburg-Smith type and each contained

100 mL of 0.1N sulfuric acid (H2SO4). The third impinger was a modified Greenburg-Smith

impinger containing water. The fourth impinger was a modified Greenburg-Smith impinger

containing 200 grams of indicating silica gel. Only the impingers that absorb HCl (the H2SO4

impingers) were analyzed.

4.7 H2SO4 – Conditional Test Method 13 (CTM-13)

This method, also known as NCASI Method 8A, was developed as an alternative to

USEPA Method 8 for determining H2SO4 emissions from kraft recovery furnaces. It has been

observed that the reference method, USEPA Method 8, can be subject to significant interference

from SO2 as well as sulfates if they are present in the PM. This alternative method uses a quartz

in-line filter to remove PM from the gas stream prior to capturing H2SO4. The use of a controlled

condensation technique instead of impingers reduces the potential for positive bias from SO2.

This conditional test method was used because the expected sulfur trioxide concentration was

small (less than 15 parts per million), and the alternate test method is likely to be more accurate

in this situation.



12

The CTM-13 sampling train consisted of a quartz tube wrapped in an insulating blanket

that was used as the sampling probe. The exit of the probe was connected to a filter holder

containing a quartz filter, which was maintained at a temperature of approximately 500°F by

means of a cylindrical heating mantle. The outlet of the filter holder was connected to a modified

Graham condenser that was constructed with a Type-C glass frit and 200 cm of 5mm ID glass

tubing condenser coil. The outer condenser chamber contained water maintained at a temperature

between 140°F and 180°F by means of a recirculating water bath. The outlet of the heated coil

condenser was connected to a series of glass impingers. The first impinger was a Greenburg-

Smith filled with 100 mL of 3% hydrogen peroxide (H2O2). The second impinger was a modified

Greenburg-Smith filled also with 100 mL of 3% H2O2. The third impinger was a Greenburg-

Smith filled with 100 mL of distilled water. The fourth impinger was a modified Greenburg-

Smith filled with 200 grams of indicating silica gel. The sampling train was connected, by means

of an umbilical cord, to the control console. The control console contained the dry gas meter,

sampling pump, heat controllers, and sample rate controls.

The CTM-13 sample train was operated by placing the end of the quartz sample tube

approximately 3 feet into the vent stack. A gas sample was then extracted from a single sampling

point in the stack at a constant sample rate of 10.0 L/min (±10%) for a 1-hour period. Leak

checks were performed at both the beginning and ending of a sample test run.

At the conclusion of the test run, the CTM-13 sample train was removed from the

sampling platform and recovered in the test trailer. The sample recovery was performed by

rinsing the H2SO4 condenser with distilled water. The H2SO4 condenser rinse was collected into

sample containers. The impingers were discarded since they are designed to collect SO2, which

was not a target pollutant for these tests. The H2SO4 sample containers were then sealed at the

site for subsequent analysis. The CTM-13 analysis was performed by suppressed ion

chromatography.
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4.8 NOx/SO2/O2/CO2 – USEPA Methods 7E and 6C

AECOM operated a CEM for SO2 according to USEPA Method 6C during the RATA.

Nine SO2 tests were performed for the RATA. AECOM operated CEMs for NOx and O2/CO2

according to USEPA Methods 7E and 3A, respectively, for the stack tests. The CEM analyzers

were calibrated before the start of testing. System bias checks were performed before and after

each test run. The calibration and bias checks used USEPA protocol gases according to USEPA

Method 7E and Method 3A guidelines. The gases were measured continuously, and an electronic

datalogger recorded 1-minute averages for the test runs.

The CEM sampling was performed by placing a sample probe in the stack to withdraw a

continuous gas sample. The gas sample was transported through a heated, Teflon sample line to

an electric gas chiller that removed moisture from the gas stream. Exiting the gas chiller, the

dried sample gas was distributed to each CEM for subsequent analysis.

Stratification was determined before testing based on a three-point concentration traverse

at the test ports.

4.9 Lead and Mercury – USEPA Method 29

The lead and mercury sampling was performed using an USEPA Method 29 sampling

train. The sample train consisted of an integrated quartz nozzle and probe liner fitted into an air-

cooled sampling probe. This is required because the stack temperature was >1,600°F. The outlet

of the probe was connected to a heated, glass filter holder containing a quartz fiber filter. The

outlet of the filter holder was connected to a series of ball-joint impingers by a Teflon transfer

line. The first impinger was a modified Greenburg-Smith containing 100 mL of a 5% nitric acid

(HNO3)/10% H2O2 mixture. The second impinger was a Greenburg-Smith containing a 5%

HNO3/10% H2O2 mixture. The third impinger was modified Greenburg-Smith and was initially

empty. The fourth and fifth impingers were modified Greenburg-Smith types containing a

mixture of 4% potassium permanganate (KMnO4)/10% H2SO4. The sixth impinger was a
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modified Greenburg-Smith containing 200 grams of indicating silica gel. The remainder of the

sampling train was identical to the previously described Method 5/202 train.

The Method 29 train was operated identically to the Method 5 train, except the total

sample volume collected was at least 45 dry standard cubic feet to ensure adequate detection

limits of the target metals. At the conclusion of the sample run, the Method 29 sample train was

removed from the stack to the sample recovery trailer for subsequent recovery per Method 29

procedures. The sample probe was washed on the stack to avoid potential breakage of the probe

liner.

At the conclusion of each Method 29 test run, the sample train was recovered by washing

the nozzle/probe assembly and front half of the filter holder three times with 0.1N HNO3 into a

sample container. The impinger train was then disassembled and each impinger weighed to

determine the moisture gained during the sample run. The liquid contents of impingers one and

two were transferred into a sample container along with a 0.1N HNO3 rinse of the impingers and

the Teflon transfer line. Impinger three was rinsed with 0.1N HNO3 into a separate sample

container. The contents of impingers four and five were transferred into a separate sample

container. The impingers were then rinsed with 100 mL of fresh KMnO4 solution. The impingers

were then rinsed with 100 mL of deionized water and added to the same sample container. A

25 mL rinse of 8N HNO3 was performed and collected into a separate sample container. The

silica gel in the last impinger was recovered for subsequent reconditioning.

Samples of the filter, deionized water, impinger solutions, and rinse solutions were

collected along with the actual test samples to serve as blanks for the tests. The blank samples

were analyzed along with the actual test samples.



Appendix A

SAMPLE TRAIN DIAGRAMS



A-1

USEPA Method 5 Train (front portion)

USEPA Method 202 Train (back portion)



A-2

USEPA Method 26 Train (no NaOH in back impingers)



A-3

USEPA Method CTM-13 Train



A-4

USEPA Method 29 Train
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RM Sample Data

Plant Name

Sampling Location

Date

CEM Operator

Project Number

Observed Values

Run No. Date Start Stop Start - Stop

Time Time Time O2 CO2 NOX

1 6/13/18 1200 1345 1200 - 1345 8.8 7.4 32.5

2 6/13/18 1900 1959 1900 - 1959 10.4 6.5 41.1

3 6/14/18 0050 0149 0050 - 0149 7.4 8.2 59.60

4 6/14/18 1530 1659 1530 - 1659 10.0 6.5 NA

5 6/14/18 1900 2029 1900 - 2029 10.7 6.0 NA

6 6/15/18 0006 0111 0006 - 0111 9.1 7.2 NA

Bias-Adjusted Values

Run No. Date Start Stop Start - Stop

Time Time Time O2 CO2 NOX

1 6/13/18 1200 1345 1200 - 1345 9.0 7.8 33.63

2 6/13/18 1900 1959 1900 - 1959 10.6 6.8 43.55

3 6/14/18 0050 0149 0050 - 0149 7.6 8.7 62.73

4 6/14/18 1530 1659 1530 - 1659 10.3 6.8 NA

5 6/14/18 1900 2029 1900 - 2029 11.0 6.3 NA

6 6/15/18 0006 0111 0006 - 0111 9.4 7.6 NA

Reference Method Obs. Value

Reference Method Adj. Value

Haverhill Coke Company

Bypass Stack 6

June 13-16, 2018

Chandra Sastry

60562829



O2 Corrdata

CEM Data Correction Data Sheet

Plant Name

Sampling Location

Date

CEM Operator

Project Number

Pollutant

Calibration

Corrected

Start Stop Obs. Conc. Data

Run No. Time Time (% or ppm) Cma Co Cm (% or ppm)

1 1200 1345 8.8 10.1 -0.2 9.9 9.0

2 1900 1959 10.4 10.1 -0.2 9.9 10.6

3 0050 0149 7.4 10.1 -0.2 9.9 7.6

4 1530 1659 10.0 10.1 -0.2 9.9 10.3

5 1900 2029 10.7 10.1 -0.2 9.9 11.0

6 0006 0111 9.1 10.1 -0.2 9.9 9.4

Calibration Error Correction

Cgas=(Cobs-Co)*(Cma/(Cm-Co))

Chandra Sastry

Calibration Data

Haverhill Coke Company

Bypass Stack 6

13-Jun-18

60562829

O2



CO2 Corrdata

CEM Data Correction Data Sheet

Plant Name

Sampling Location

Date

CEM Operator

Project Number

Pollutant

Calibration

Corrected

Start Stop Obs. Conc. Data

Run No. Time Time (% or ppm) Cma Co Cm (% or ppm)

1 1200 1345 7.4 10.0 0.0 9.5 7.8

2 1900 1959 6.5 10.0 0.0 9.5 6.8

3 0050 0149 8.2 10.0 0.0 9.4 8.7

4 1530 1659 6.5 10.0 0.0 9.4 6.8

5 1900 2029 6.0 10.0 -0.1 9.4 6.3

6 0006 0111 7.2 10.0 -0.1 9.4 7.6

Calibration Error Correction

Cgas=(Cobs-Co)*(Cma/(Cm-Co))

Chandra Sastry

Calibration Data

Haverhill Coke Company

Bypass Stack 6

13-Jun-18

60562829

CO2



NOX Corrdata

CEM Data Correction Data Sheet

Plant Name

Sampling Location

Date

CEM Operator

Project Number

Pollutant

Calibration

Corrected

Start Stop Obs. Conc. Data

Run No. Time Time (% or ppm) Cma Co Cm (% or ppm)

1 1200 1345 32.5 45.8 0.1 44.3 33.6

2 1900 1959 41.1 45.8 0.0 43.2 43.6

3 0050 0149 59.6 45.8 0.2 43.6 62.7

Calibration Error Correction

Cgas=(Cobs-Co)*(Cma/(Cm-Co))

Calibration Data

Haverhill Coke Company

13-Jun-18

NOX

Chandra Sastry

60562829

Bypass Stack 6



Bypass Vent Stack 6 CD Testing

6/13/2018

Time NOX CO2 O2
12:00 35.4 7.76 8.06

12:01 34.8 7.79 8.1

12:02 34 7.77 8.06

12:03 33.3 7.65 8.3

12:04 33.6 7.75 8.12

12:05 33 7.58 8.33

12:06 32.4 7.5 8.52

12:07 33.6 7.9 7.96

12:08 33.7 7.88 7.96

12:09 35 7.89 7.89

12:10 34.7 7.67 8.24

12:11 35.3 8.04 7.68

12:12 33.9 7.7 8.22

12:13 34.3 7.57 8.46

12:14 32.7 7.55 8.5

12:15 33.9 7.67 8.22

12:16 33.2 7.56 8.43

12:17 32.7 7.67 8.36

12:18 33.9 7.8 8

12:19 33.5 7.66 8.32

12:20 33.4 7.55 8.43

12:21 33.8 7.88 8

12:22 34.1 7.67 8.19

12:23 34.3 7.65 8.28

12:24 32.9 7.25 8.9

12:25 33.5 7.69 8.32

12:26 35 7.9 7.96

12:27 35.7 7.85 7.95

12:28 34.5 7.72 8.19 Power Failure

12:29 18 0.11 15.83

12:30 0.1 0 20.64

12:31 0.1 0 20.61

12:32 0.1 0 20.6

12:33 0.1 0 20.58

12:34 0.1 0 20.56

12:35 0 0 20.56

12:36 0 0 20.56

12:37 0 0 20.58

12:38 0 -0.01 20.89

12:39 0 -0.02 20.67

12:40 0 -0.02 20.62

12:41 0 -0.02 20.62

12:42 0 -0.02 20.62

12:43 0 -0.02 20.62

12:44 0 -0.01 20.63

12:45 0 -0.02 20.61

12:46 0 -0.02 20.6

12:47 0 -0.02 20.61

12:48 0 -0.02 20.63

12:49 0 -0.03 20.63

Run 1



Bypass Vent Stack 6 CD Testing

6/13/2018

Time NOX CO2 O2
12:50 0 -0.02 20.64

12:51 0 -0.03 20.64

12:52 0 -0.03 20.64

12:53 0 -0.03 20.65

12:54 0 -0.03 20.65

12:55 0 -0.03 20.65

12:56 0 -0.02 20.66

12:57 0 -0.02 20.65

12:58 0 -0.02 20.66

12:59 0 -0.02 20.66

13:00 0 -0.02 20.65

13:01 0 -0.02 20.64

13:02 0 -0.02 20.65

13:03 0 -0.02 20.64

13:04 0 -0.01 20.64

13:05 0 -0.01 20.64

13:06 0 -0.01 20.6

13:07 15 5.75 12.93

13:08 29.6 6.95 9.26

13:09 41 7.07 9.14

13:10 42.5 6.92 9.31

13:11 43.4 6.98 9.19

13:12 43.5 6.97 9.26

13:13 43.6 7 9.01

13:14 32.1 6.97 9.24

13:15 30.5 7.03 9.22

13:16 30.3 6.93 9.33

13:17 30.5 6.87 9.5

13:18 30.6 7.12 9.13

13:19 31.6 7.1 9.12

13:20 31.4 7.12 9.15

13:21 30.4 6.89 9.49

13:22 30.9 7.15 9.16

13:23 31.1 7.12 9.12

13:24 30.4 7.07 9.27

13:25 30.9 7.12 9.18

13:26 30.7 7.08 9.23

13:27 30.5 7.09 9.22

13:28 30.1 7.14 9.18

13:29 30.7 7.11 9.2

13:30 31.5 7.19 9.1

13:31 32 7.29 8.96

13:32 32.5 7.37 8.82

13:33 31.8 7.13 9.17

13:34 31.1 7.26 8.95

13:35 31.5 7.16 9.13

13:36 32.2 7.22 9.04

13:37 31.8 7.2 9.08

13:38 32 7.24 9.1

13:39 32.6 7.3 9.39

Run 1



Bypass Vent Stack 6 CD Testing

6/13/2018

Time NOX CO2 O2
13:40 32.2 7.11 9.8

13:41 32.3 7.26 9.25

13:42 33.3 7.41 8.84

13:43 32.1 6.97 9.38

13:44 29.9 6.85 9.71

13:45 30.9 6.97 9.49

Average 32.53 7.39 8.75

Run 1



Bypass Vent Stack 6 CD Testing

6/13/2018

Time NOX CO2 O2
19:00 39.9 6.39 10.26

19:01 40.1 6.52 10.16

19:02 40.7 6.65 9.99

19:03 41.2 6.47 10.25

19:04 39.5 6.41 10.41

19:05 40.1 6.43 10.36

19:06 41.5 6.68 10.09

19:07 43.6 6.89 9.77

19:08 42.5 6.91 9.75

19:09 42.6 6.91 9.75

19:10 42.1 6.93 9.73

19:11 42.6 6.74 9.96

19:12 42.6 6.55 10.26

19:13 41.1 6.43 10.43

19:14 41.5 6.61 10.21

19:15 41.7 6.59 10.21

19:16 41.6 6.53 10.31

19:17 40.6 6.48 10.36

19:18 41.1 6.44 10.43

19:19 41.6 6.53 10.33

19:20 41.9 6.56 10.26

19:21 41.1 6.38 10.53

19:22 41.1 6.45 10.43

19:23 40.6 6.28 10.65

19:24 39.8 6.35 10.64

19:25 40.2 6.42 10.47

19:26 40.9 6.43 10.5

19:27 40.6 6.39 10.53

19:28 40.6 6.36 10.57

19:29 40.9 6.39 10.52

19:30 39.9 6.42 10.52

19:31 40.3 6.38 10.57

19:32 40.0 6.3 10.66

19:33 40.1 6.38 10.57

19:34 40.0 6.35 10.6

19:35 41.0 6.4 10.53

19:36 41.2 6.49 10.46

19:37 41.3 6.49 10.42

19:38 40.3 6.56 10.35

19:39 41.5 6.62 10.25

19:40 40.7 6.54 10.34

19:41 41.1 6.47 10.47

19:42 40.2 6.34 10.62

19:43 41.1 6.39 10.54

19:44 40.3 6.11 10.96

19:45 41.0 6.38 10.6

19:46 41.0 6.22 10.79

19:47 40.8 6.33 10.67

19:48 40.9 6.33 10.68

19:49 40.8 6.32 10.66

Run 2



Bypass Vent Stack 6 CD Testing

6/13/2018

Time NOX CO2 O2
19:50 40.8 6.33 10.67

19:51 41.6 6.55 10.41

19:52 42.7 6.52 10.4

19:53 43.3 6.6 10.33

19:54 42.3 6.5 10.45

19:55 41.9 6.53 10.39

19:56 40.9 6.49 10.46

19:57 40.8 6.5 10.45

19:58 40.8 6.37 10.61

19:59 41.5 6.45 10.52

Average 41.1 6.5 10.4

Run 2



Bypass Vent Stack 6 CD Testing

6/14/2018

Time NOX CO2 O2
0:50 49.3 7.97 8.13

0:51 52.7 8.27 7.68

0:52 55.3 8.21 7.68

0:53 53.4 8.15 7.74

0:54 53.7 8.11 7.79

0:55 52.1 7.74 8.34

0:56 51.3 7.55 8.66

0:57 52.8 7.95 8.14

0:58 52.8 8.3 7.51

0:59 55.4 8.39 7.32

1:00 59.3 8.38 7.32

1:01 57.4 8.29 7.45

1:02 57.3 8.22 7.52

1:03 55.4 8.07 7.78

1:04 56.1 8.08 7.74

1:05 57.3 8.12 7.72

1:06 58 8.47 7.15

1:07 60.8 8.54 6.96

1:08 62.5 8.83 6.52

1:09 58.4 8.85 6.48

1:10 58.3 8.86 6.45

1:11 59.7 8.85 6.44

1:12 60.2 8.74 6.61

1:13 59.3 8.76 6.58

1:14 59.7 8.69 6.66

1:15 58.8 8.69 6.66

1:16 57.6 8.62 6.74

1:17 57.1 8.5 6.95

1:18 57.7 8.53 6.88

1:19 57.6 8.46 6.98

1:20 57.9 8.45 7

1:21 57.9 8.41 7.07

1:22 57.2 8.38 7.1

1:23 57.5 8.25 7.3

1:24 58.1 8.19 7.37

1:25 58.5 8.13 7.5

1:26 59.2 8.17 7.43

1:27 59.7 8.14 7.47

1:28 58.6 8.14 7.48

1:29 58.3 8.09 7.53

1:30 58.7 8.08 7.55

1:31 60 8.13 7.49

1:32 61.8 8.24 7.31

1:33 61.8 8.45 6.94

1:34 62 8.2 7.31

1:35 62.1 8.05 7.55

1:36 62 7.86 7.84

1:37 60.5 7.81 7.96

1:38 61.4 7.95 7.75

1:39 66 8.15 7.38

Run 3



Bypass Vent Stack 6 CD Testing

6/14/2018

Time NOX CO2 O2
1:40 66.8 8.23 7.28

1:41 66.4 8.26 7.18

1:42 66.8 8.2 7.29

1:43 67.3 8.18 7.32

1:44 68.7 8.28 7.17

1:45 69.8 8.26 7.19

1:46 70.1 8.12 7.39

1:47 68.3 7.72 8

1:48 68.1 7.62 8.19

1:49 68.7 7.64 8.16

Average 59.6 8.2 7.4

Run 3



Bypass Vent Stack 6 CD Testing

6/14/2018

Time CO2_A O2_A
15:30 6.3 10.22

15:31 6.28 10.26

15:32 6.05 10.58

15:33 6.13 10.5

15:34 6.26 10.31

15:35 6.18 10.39

15:36 6.23 10.35

15:37 6.05 10.56

15:38 6.14 10.47

15:39 6.23 10.33

15:40 6.17 10.44

15:41 6.21 10.39

15:42 6.3 10.28

15:43 6.08 10.57

15:44 6.07 10.58

15:45 6.26 10.32

15:46 6.32 10.2

15:47 6.32 10.25

15:48 6.26 10.34

15:49 6.13 10.51

15:50 6.01 10.69

15:51 5.98 10.71

15:52 6.1 10.58

15:53 6.27 10.35

15:54 6.35 10.24

15:55 6.3 10.29

15:56 6.22 10.41

15:57 6.1 10.6

15:58 6.25 10.4

15:59 6.21 10.47

16:00 6.24 10.41

16:01 6.33 10.29

16:02 6.23 10.43

16:03 6.05 10.68

16:04 6.06 10.71

16:05 6.15 10.56

16:06 5.99 10.78

16:07 6.29 10.39

16:08 6.05 10.7

16:09 6.29 10.38

16:10 6.24 10.53

16:11 6.58 10.06

16:12 6.79 9.66

16:13 7.01 9.36

16:14 6.71 9.7

16:15 6.68 9.84

16:16 6.97 9.39

16:17 7.12 9.15

16:18 7.04 9.26

16:19 6.94 9.39

Run 4



Bypass Vent Stack 6 CD Testing

6/14/2018

Time CO2_A O2_A
16:20 6.9 9.45

16:21 6.86 9.5

16:22 7.02 9.28

16:23 6.92 9.39

16:24 6.79 9.59

16:25 6.91 9.41

16:26 7.03 9.25

16:27 7.06 9.17

16:28 6.88 9.41

16:29 6.66 9.72

16:30 6.64 9.8

16:31 6.84 9.49

16:32 7.03 9.21

16:33 6.89 9.39

16:34 6.78 9.57

16:35 6.69 9.67

16:36 6.63 9.77

16:37 6.71 9.65

16:38 6.31 10.21

16:39 6.4 10.1

16:40 6.5 9.95

16:41 6.67 9.72

16:42 6.6 9.8

16:43 6.63 9.77

16:44 6.65 9.76

16:45 6.75 9.59

16:46 6.71 9.64

16:47 6.49 9.92

16:48 6.48 9.98

16:49 6.43 10.04

16:50 6.5 10.0

16:51 6.48 9.97

16:52 6.61 9.81

16:53 6.6 9.77

16:54 6.51 9.91

16:55 6.53 9.9

16:56 6.64 9.8

16:57 6.63 9.74

16:58 6.54 9.87

Average 6.48 10.02

Run 4



Bypass Vent Stack 6 CD Testing

6/14/2018

Time CO2_A O2_A
19:00 6.25 10.22

19:01 6.14 10.33

19:02 6.01 10.51

19:03 6.2 10.3

19:04 6.14 10.42

19:05 6.17 10.64

19:06 6.16 10.66

19:07 6.12 10.97

19:08 6.12 10.52

19:09 6.15 10.38

19:10 6.21 10.28

19:11 6.05 10.48

19:12 6.06 10.47

19:13 6.2 10.3

19:14 6.35 10.08

19:15 6.38 10.04

19:16 6.32 10.12

19:17 6.16 10.32

19:18 6.02 10.52

19:19 5.89 10.72

19:20 5.96 10.63

19:21 6 10.59

19:22 6 10.59

19:23 6.04 10.51

19:24 5.98 10.6

19:25 5.96 10.64

19:26 6.06 10.5

19:27 6.02 10.56

19:28 6.04 10.53

19:29 6.09 10.49

19:30 6.16 10.41

19:31 6.13 10.72

19:32 6.06 10.67

19:33 6.09 10.51

19:34 6.07 10.52

19:35 5.97 10.68

19:36 5.87 10.78

19:37 6.02 10.63

19:38 5.89 10.8

19:39 5.79 11.02

19:40 5.93 10.83

19:41 5.99 10.84

19:42 5.97 10.88

19:43 6.08 10.62

19:44 6.08 10.55

19:45 5.94 10.75

19:46 5.84 10.84

19:47 5.85 10.85

19:48 5.89 10.79

19:49 5.81 10.91

Run 5



Bypass Vent Stack 6 CD Testing

6/14/2018

Time CO2_A O2_A
19:50 5.83 10.92

19:51 5.83 10.89

19:52 5.82 10.96

19:53 5.93 10.75

19:54 5.94 10.74

19:55 5.9 10.82

19:56 6.01 10.68

19:57 6.01 10.67

19:58 5.96 10.74

19:59 6.02 10.66

20:00 5.96 10.71

20:01 5.99 10.71

20:02 5.96 10.73

20:03 5.97 10.73

20:04 5.92 10.79

20:05 5.9 10.82

20:06 5.89 10.86

20:07 5.83 10.91

20:08 5.82 10.95

20:09 5.94 10.8

20:10 5.88 10.86

20:11 5.97 10.74

20:12 5.95 10.77

20:13 5.97 10.73

20:14 5.97 10.72

20:15 5.88 10.83

20:16 5.9 10.81

20:17 5.85 10.9

20:18 5.84 10.93

20:19 5.83 10.95

20:20 5.9 10.9

20:21 5.84 10.97

20:22 5.78 11.1

20:23 5.81 11.07

20:24 5.81 11.22

20:25 5.91 11.44

20:26 5.89 11.0

20:27 5.85 11.05

20:28 5.84 11.22

20:29 5.8 11.64

20:30 5.8 11.7

Average 5.98 10.72

Run 5



Bypass Vent Stack 6 CD Testing

6/15/2018

Time CO2_A O2_A
0:06 5.23 12.34

0:07 5.28 12.29

0:08 5.52 11.86

0:09 5.68 11.52

0:10 5.74 11.43

0:11 5.99 11.09

0:12 6.06 10.99

0:13 6.08 10.95

0:14 5.99 11.05

0:15 5.88 11.22

0:16 5.88 11.22

0:17 6.11 10.96

0:18 6.41 10.5

0:19 6.45 10.4

0:20 6.76 9.99

0:21 6.86 9.83

0:22 6.81 9.9

0:23 6.77 9.94

0:24 6.75 9.96

0:25

0:26 6.86 9.19

0:27

0:28

0:29

0:30

0:31 6.76 8.63

0:32 7.16 9.25

0:33 7.28 9.15

0:34 7.58 8.62

0:35 7.52 8.67

0:36 7.82 8.25

0:37 7.8 8.24

0:38 7.82 8.2

0:39 7.67 8.42

0:40 7.67 8.43

0:41 7.62 8.47

0:42 7.53 8.65

0:43 7.55 8.62

0:44 7.63 8.53

0:45 7.71 8.35

0:46 7.69 8.37

0:47 7.8 8.2

0:48 7.9 8.06

0:49 7.97 7.93

0:50 7.93 7.98

0:51 7.85 8.12

0:52 7.79 8.22

0:53 7.8 8.2

0:54 7.9 8.05

0:55 7.84 8.1

Run 6



Bypass Vent Stack 6 CD Testing

6/15/2018

Time CO2_A O2_A
0:56 7.89 8.05

0:57 7.88 8.04

0:58 7.86 8.08

0:59 7.89 8.01

1:00 7.83 8.07

1:01 7.84 8.06

1:02 7.79 8.14

1:03 7.86 8.04

1:04 7.83 8.04

1:05 7.77 8.12

1:06 7.78 8.08

1:07 7.78 8.07

1:08 7.74 8.09

1:09 7.69 8.16

1:10 7.64 8.24

1:11 7.55 8.36

Average 7.20 9.11

Run 6



                 CEM CALIBRATION DATA
Analyzer 

Number

Calibration 

Span

     Sampling Location           Plant Name O2 05230A1 20.99

     Date           Plant Rep. CO2 11047 20.67

     Run Number           Team Leader NOX 90.9

     Start Time           CEM Operator SO2

     Stop Time           Project Number CO

Calibration CALIBRATION ERROR CHECK

Gas Calibration Analyzer Calibration

Specification Value Cylinder Calibration Difference System Syst. Bias System Syst. Bias Drift Correction

(% of Span) (% or ppm) Number (1) Response (% of Span) Response (% of Span) Response (% of Span) (% of Span) Factors

O2 Zero 0 0 UHP Nitrogen -0.18 -0.86% -0.13 0.24% -0.18 0.00% -0.24% -Co=0.2

O2 Low NR

O2 Mid 40-60 10.13 EB0088246 10.17 0.19% 9.82 -1.67% 9.95 -1.05% 0.62% Cm=9.9

O2 High 100 20.99 CC126166 20.88 -0.52%

CO2 Zero 0 0 UHP Nitrogen -0.08 -0.39% -0.07 0.05% -0.01 0.34% 0.29% Co=0.0

CO2 Low NR

CO2 Mid 40-60 9.958 EB0088246 9.67 -1.39% 9.42 -1.21% 9.48 -0.92% 0.29% Cm=9.5

CO2 High 100 20.67 CC126166 20.7 0.15%

NOX Zero 0 0 UHP Nitrogen 0 0.00% 0.2 0.22% 0 0.00% -0.22% Co=0.1

NOX Low NR

NOX Mid 40-60 45.78 CC415347 45.2 -0.64% 44.6 -0.66% 43.9 -1.43% -0.77% Cm=44.3

NOX High 100 90.9 CC199922 91.5 0.66%

Pre Run 1 Post Run 1

Haverhill Coke CompanyBypass Stack 6

SYSTEM CAL CHECK

13-Jun-18

1

1200

1345

Diana Starkweather

John Carson

Chandra Sastry

60562829

𝐶𝑎𝑙𝑖𝑏𝑟𝑎𝑡𝑖𝑜𝑛 𝐸𝑟𝑟𝑜𝑟 =
𝐴𝑛𝑎𝑙𝑦𝑧𝑒𝑟 𝑅𝑒𝑠𝑝𝑜𝑛𝑠𝑒 − 𝐶𝑎𝑙𝑖𝑏𝑟𝑎𝑡𝑖𝑜𝑛 𝑉𝑎𝑙𝑢𝑒

𝐴𝑛𝑎𝑙𝑦𝑧𝑒𝑟 𝑆𝑝𝑎𝑛
× 100 ; allowable error = ±2%

𝑆𝑦𝑠𝑡𝑒𝑚 𝐵𝑖𝑎𝑠 =
𝑆𝑦𝑠𝑡𝑒𝑚 𝑅𝑒𝑠𝑝𝑜𝑛𝑠𝑒 − 𝐴𝑛𝑎𝑙𝑦𝑧𝑒𝑟 𝑅𝑒𝑠𝑝𝑜𝑛𝑠𝑒

𝐴𝑛𝑎𝑙𝑦𝑧𝑒𝑟 𝑆𝑝𝑎𝑛
× 100 ; allowable error = ±5%

𝐷𝑟𝑖𝑓𝑡 =
𝑃𝑜𝑠𝑡 𝑇𝑒𝑠𝑡 𝑆𝑦𝑠𝑡𝑒𝑚 𝑅𝑒𝑠𝑝𝑜𝑛𝑠𝑒 − 𝑃𝑟𝑒 𝑇𝑒𝑠𝑡 𝑆𝑦𝑠𝑡𝑒𝑚 𝑅𝑒𝑠𝑝𝑜𝑛𝑠𝑒

𝐴𝑛𝑎𝑙𝑦𝑧𝑒𝑟 𝑆𝑝𝑎𝑛
× 100 ; allowable error = ±3%

𝐶0 =
𝑃𝑟𝑒 𝑇𝑒𝑠𝑡 𝑆𝑦𝑠𝑡𝑒𝑚 𝑍𝑒𝑟𝑜 𝑅𝑒𝑠𝑝𝑜𝑛𝑠𝑒 + 𝑃𝑜𝑠𝑡 𝑇𝑒𝑠𝑡 𝑆𝑦𝑠𝑡𝑒𝑚 𝑍𝑒𝑟𝑜 𝑅𝑒𝑠𝑝𝑜𝑛𝑠𝑒

2

𝐶𝑚 =
𝑃𝑟𝑒 𝑇𝑒𝑠𝑡 𝑆𝑦𝑠𝑡𝑒𝑚 𝑈𝑝𝑠𝑐𝑎𝑙𝑒 𝑅𝑒𝑠𝑝𝑜𝑛𝑠𝑒 + 𝑃𝑜𝑠𝑡 𝑇𝑒𝑠𝑡 𝑆𝑦𝑠𝑡𝑒𝑚 𝑈𝑝𝑠𝑐𝑎𝑙𝑒 𝑅𝑒𝑠𝑝𝑜𝑛𝑠𝑒

2

Caldata(1)



                 CEM CALIBRATION DATA
Analyzer 

Number

Calibration 

Span

     Sampling Location           Plant Name O2 05230A1 20.99

     Date           Plant Rep. CO2 11047 20.67

     Run Number           Team Leader NOX 90.9

     Start Time           CEM Operator SO2

     Stop Time           Project Number CO

Calibration CALIBRATION ERROR CHECK

Gas Calibration Analyzer Calibration

Specification Value Cylinder Calibration Difference System Syst. Bias System Syst. Bias Drift Correction

(% of Span) (% or ppm) Number (1) Response (% of Span) Response (% of Span) Response (% of Span) (% of Span) Factors

O2 Zero 0 0 UHP Nitrogen -0.18 -0.86% -0.18 0.00% -0.12 0.29% 0.29% -Co=0.2

O2 Low NR

O2 Mid 40-60 10.13 EB0088246 10.17 0.19% 9.95 -1.05% 9.91 -1.24% -0.19% Cm=9.9

O2 High 100 20.99 CC126166 20.88 -0.52%

CO2 Zero 0 0 UHP Nitrogen -0.08 -0.39% -0.01 0.34% -0.07 0.05% -0.29% Co=0.0

CO2 Low NR

CO2 Mid 40-60 9.958 EB0088246 9.67 -1.39% 9.48 -0.92% 9.46 -1.02% -0.10% Cm=9.5

CO2 High 100 20.67 CC126166 20.7 0.15%

NOX Zero 0 0 UHP Nitrogen 0 0.00% 0 0.00% 0 0.00% 0.00% Co=0.0

NOX Low NR

NOX Mid 40-60 45.78 CC415347 45.2 -0.64% 43.9 -1.43% 42.5 -2.97% -1.54% Cm=43.2

NOX High 100 90.9 CC199922 91.5 0.66%

1900

1959

Pre Run 2 Post Run 2

Chandra Sastry

60562829

SYSTEM CAL CHECK

Haverhill Coke CompanyBypass Stack 6

Diana Starkweather

John Carson

13-Jun-18

2

𝐶𝑎𝑙𝑖𝑏𝑟𝑎𝑡𝑖𝑜𝑛 𝐸𝑟𝑟𝑜𝑟 =
𝐴𝑛𝑎𝑙𝑦𝑧𝑒𝑟 𝑅𝑒𝑠𝑝𝑜𝑛𝑠𝑒 − 𝐶𝑎𝑙𝑖𝑏𝑟𝑎𝑡𝑖𝑜𝑛 𝑉𝑎𝑙𝑢𝑒

𝐴𝑛𝑎𝑙𝑦𝑧𝑒𝑟 𝑆𝑝𝑎𝑛
× 100 ; allowable error = ±2%

𝑆𝑦𝑠𝑡𝑒𝑚 𝐵𝑖𝑎𝑠 =
𝑆𝑦𝑠𝑡𝑒𝑚 𝑅𝑒𝑠𝑝𝑜𝑛𝑠𝑒 − 𝐴𝑛𝑎𝑙𝑦𝑧𝑒𝑟 𝑅𝑒𝑠𝑝𝑜𝑛𝑠𝑒

𝐴𝑛𝑎𝑙𝑦𝑧𝑒𝑟 𝑆𝑝𝑎𝑛
× 100 ; allowable error = ±5%

𝐷𝑟𝑖𝑓𝑡 =
𝑃𝑜𝑠𝑡 𝑇𝑒𝑠𝑡 𝑆𝑦𝑠𝑡𝑒𝑚 𝑅𝑒𝑠𝑝𝑜𝑛𝑠𝑒 − 𝑃𝑟𝑒 𝑇𝑒𝑠𝑡 𝑆𝑦𝑠𝑡𝑒𝑚 𝑅𝑒𝑠𝑝𝑜𝑛𝑠𝑒

𝐴𝑛𝑎𝑙𝑦𝑧𝑒𝑟 𝑆𝑝𝑎𝑛
× 100 ; allowable error = ±3%

𝐶0 =
𝑃𝑟𝑒 𝑇𝑒𝑠𝑡 𝑆𝑦𝑠𝑡𝑒𝑚 𝑍𝑒𝑟𝑜 𝑅𝑒𝑠𝑝𝑜𝑛𝑠𝑒 + 𝑃𝑜𝑠𝑡 𝑇𝑒𝑠𝑡 𝑆𝑦𝑠𝑡𝑒𝑚 𝑍𝑒𝑟𝑜 𝑅𝑒𝑠𝑝𝑜𝑛𝑠𝑒

2

𝐶𝑚 =
𝑃𝑟𝑒 𝑇𝑒𝑠𝑡 𝑆𝑦𝑠𝑡𝑒𝑚 𝑈𝑝𝑠𝑐𝑎𝑙𝑒 𝑅𝑒𝑠𝑝𝑜𝑛𝑠𝑒 + 𝑃𝑜𝑠𝑡 𝑇𝑒𝑠𝑡 𝑆𝑦𝑠𝑡𝑒𝑚 𝑈𝑝𝑠𝑐𝑎𝑙𝑒 𝑅𝑒𝑠𝑝𝑜𝑛𝑠𝑒

2

Caldata(2)



                 CEM CALIBRATION DATA
Analyzer 

Number

Calibration 

Span

     Sampling Location           Plant Name O2 05230A1 20.99

     Date           Plant Rep. CO2 11047 20.67

     Run Number           Team Leader NOX 90.9

     Start Time           CEM Operator SO2

     Stop Time           Project Number CO

Calibration CALIBRATION ERROR CHECK

Gas Calibration Analyzer Calibration

Specification Value Cylinder Calibration Difference System Syst. Bias System Syst. Bias Drift Correction

(% of Span) (% or ppm) Number (1) Response (% of Span) Response (% of Span) Response (% of Span) (% of Span) Factors

O2 Zero 0 0 UHP Nitrogen -0.18 -0.86% -0.12 0.29% -0.21 -0.14% -0.43% -Co=0.2

O2 Low NR

O2 Mid 40-60 10.13 EB0088246 10.17 0.19% 9.91 -1.24% 9.87 -1.43% -0.19% Cm=9.9

O2 High 100 20.99 CC126166 20.88 -0.52%

CO2 Zero 0 0 UHP Nitrogen -0.08 -0.39% -0.07 0.05% -0.01 0.34% 0.29% Co=0.0

CO2 Low NR

CO2 Mid 40-60 9.958 EB0088246 9.67 -1.39% 9.46 -1.02% 9.43 -1.16% -0.15% Cm=9.4

CO2 High 100 20.67 CC126166 20.7 0.15%

NOX Zero 0 0 UHP Nitrogen 0 0.00% 0 0.00% 0.4 0.44% 0.44% Co=0.2

NOX Low NR

NOX Mid 40-60 45.78 CC415347 45.2 -0.64% 42.5 -2.97% 44.6 -0.66% 2.31% Cm=43.6

NOX High 100 90.9 CC199922 91.5 0.66%

Haverhill Coke CompanyBypass Stack 6

Diana Starkweather

John Carson

14-Jun-18

3

0050

0149

Pre Run 3 Post Run 3

Chandra Sastry

60562829

SYSTEM CAL CHECK

𝐶𝑎𝑙𝑖𝑏𝑟𝑎𝑡𝑖𝑜𝑛 𝐸𝑟𝑟𝑜𝑟 =
𝐴𝑛𝑎𝑙𝑦𝑧𝑒𝑟 𝑅𝑒𝑠𝑝𝑜𝑛𝑠𝑒 − 𝐶𝑎𝑙𝑖𝑏𝑟𝑎𝑡𝑖𝑜𝑛 𝑉𝑎𝑙𝑢𝑒

𝐴𝑛𝑎𝑙𝑦𝑧𝑒𝑟 𝑆𝑝𝑎𝑛
× 100 ; allowable error = ±2%

𝑆𝑦𝑠𝑡𝑒𝑚 𝐵𝑖𝑎𝑠 =
𝑆𝑦𝑠𝑡𝑒𝑚 𝑅𝑒𝑠𝑝𝑜𝑛𝑠𝑒 − 𝐴𝑛𝑎𝑙𝑦𝑧𝑒𝑟 𝑅𝑒𝑠𝑝𝑜𝑛𝑠𝑒

𝐴𝑛𝑎𝑙𝑦𝑧𝑒𝑟 𝑆𝑝𝑎𝑛
× 100 ; allowable error = ±5%

𝐷𝑟𝑖𝑓𝑡 =
𝑃𝑜𝑠𝑡 𝑇𝑒𝑠𝑡 𝑆𝑦𝑠𝑡𝑒𝑚 𝑅𝑒𝑠𝑝𝑜𝑛𝑠𝑒 − 𝑃𝑟𝑒 𝑇𝑒𝑠𝑡 𝑆𝑦𝑠𝑡𝑒𝑚 𝑅𝑒𝑠𝑝𝑜𝑛𝑠𝑒

𝐴𝑛𝑎𝑙𝑦𝑧𝑒𝑟 𝑆𝑝𝑎𝑛
× 100 ; allowable error = ±3%

𝐶0 =
𝑃𝑟𝑒 𝑇𝑒𝑠𝑡 𝑆𝑦𝑠𝑡𝑒𝑚 𝑍𝑒𝑟𝑜 𝑅𝑒𝑠𝑝𝑜𝑛𝑠𝑒 + 𝑃𝑜𝑠𝑡 𝑇𝑒𝑠𝑡 𝑆𝑦𝑠𝑡𝑒𝑚 𝑍𝑒𝑟𝑜 𝑅𝑒𝑠𝑝𝑜𝑛𝑠𝑒

2

𝐶𝑚 =
𝑃𝑟𝑒 𝑇𝑒𝑠𝑡 𝑆𝑦𝑠𝑡𝑒𝑚 𝑈𝑝𝑠𝑐𝑎𝑙𝑒 𝑅𝑒𝑠𝑝𝑜𝑛𝑠𝑒 + 𝑃𝑜𝑠𝑡 𝑇𝑒𝑠𝑡 𝑆𝑦𝑠𝑡𝑒𝑚 𝑈𝑝𝑠𝑐𝑎𝑙𝑒 𝑅𝑒𝑠𝑝𝑜𝑛𝑠𝑒

2

Caldata(3)



                 CEM CALIBRATION DATA
Analyzer 

Number

Calibration 

Span

     Sampling Location           Plant Name O2 05230A1 20.99

     Date           Plant Rep. CO2 11047 20.67

     Run Number           Team Leader NOX 90.9

     Start Time           CEM Operator SO2

     Stop Time           Project Number CO

Calibration CALIBRATION ERROR CHECK

Gas Calibration Analyzer Calibration

Specification Value Cylinder Calibration Difference System Syst. Bias System Syst. Bias Drift Correction

(% of Span) (% or ppm) Number (1) Response (% of Span) Response (% of Span) Response (% of Span) (% of Span) Factors

O2 Zero 0 0 UHP Nitrogen -0.18 -0.86% -0.21 -0.14% -0.19 -0.05% 0.10% -Co=0.2

O2 Low NR

O2 Mid 40-60 10.13 EB0088246 10.17 0.19% 9.87 -1.43% 9.86 -1.48% -0.05% Cm=9.9

O2 High 100 20.99 CC126166 20.88 -0.52%

CO2 Zero 0 0 UHP Nitrogen -0.08 -0.39% -0.01 0.34% -0.05 0.15% -0.19% Co=0.0

CO2 Low NR

CO2 Mid 40-60 9.958 EB0088246 9.67 -1.39% 9.43 -1.16% 9.45 -1.06% 0.10% Cm=9.4

CO2 High 100 20.67 CC126166 20.7 0.15%

Pre Run 4 Post Run 4

Bypass Stack 6 Haverhill Coke Company

14-Jun-18 Diana Starkweather

4 John Carson

1530 Chandra Sastry

1659 60562829

SYSTEM CAL CHECK

𝐶𝑎𝑙𝑖𝑏𝑟𝑎𝑡𝑖𝑜𝑛 𝐸𝑟𝑟𝑜𝑟 =
𝐴𝑛𝑎𝑙𝑦𝑧𝑒𝑟 𝑅𝑒𝑠𝑝𝑜𝑛𝑠𝑒 − 𝐶𝑎𝑙𝑖𝑏𝑟𝑎𝑡𝑖𝑜𝑛 𝑉𝑎𝑙𝑢𝑒

𝐴𝑛𝑎𝑙𝑦𝑧𝑒𝑟 𝑆𝑝𝑎𝑛
× 100 ; allowable error = ±2%

𝑆𝑦𝑠𝑡𝑒𝑚 𝐵𝑖𝑎𝑠 =
𝑆𝑦𝑠𝑡𝑒𝑚 𝑅𝑒𝑠𝑝𝑜𝑛𝑠𝑒 − 𝐴𝑛𝑎𝑙𝑦𝑧𝑒𝑟 𝑅𝑒𝑠𝑝𝑜𝑛𝑠𝑒

𝐴𝑛𝑎𝑙𝑦𝑧𝑒𝑟 𝑆𝑝𝑎𝑛
× 100 ; allowable error = ±5%

𝐷𝑟𝑖𝑓𝑡 =
𝑃𝑜𝑠𝑡 𝑇𝑒𝑠𝑡 𝑆𝑦𝑠𝑡𝑒𝑚 𝑅𝑒𝑠𝑝𝑜𝑛𝑠𝑒 − 𝑃𝑟𝑒 𝑇𝑒𝑠𝑡 𝑆𝑦𝑠𝑡𝑒𝑚 𝑅𝑒𝑠𝑝𝑜𝑛𝑠𝑒

𝐴𝑛𝑎𝑙𝑦𝑧𝑒𝑟 𝑆𝑝𝑎𝑛
× 100 ; allowable error = ±3%

𝐶0 =
𝑃𝑟𝑒 𝑇𝑒𝑠𝑡 𝑆𝑦𝑠𝑡𝑒𝑚 𝑍𝑒𝑟𝑜 𝑅𝑒𝑠𝑝𝑜𝑛𝑠𝑒 + 𝑃𝑜𝑠𝑡 𝑇𝑒𝑠𝑡 𝑆𝑦𝑠𝑡𝑒𝑚 𝑍𝑒𝑟𝑜 𝑅𝑒𝑠𝑝𝑜𝑛𝑠𝑒

2

𝐶𝑚 =
𝑃𝑟𝑒 𝑇𝑒𝑠𝑡 𝑆𝑦𝑠𝑡𝑒𝑚 𝑈𝑝𝑠𝑐𝑎𝑙𝑒 𝑅𝑒𝑠𝑝𝑜𝑛𝑠𝑒 + 𝑃𝑜𝑠𝑡 𝑇𝑒𝑠𝑡 𝑆𝑦𝑠𝑡𝑒𝑚 𝑈𝑝𝑠𝑐𝑎𝑙𝑒 𝑅𝑒𝑠𝑝𝑜𝑛𝑠𝑒

2

Caldata(4)



                 CEM CALIBRATION DATA
Analyzer 

Number

Calibration 

Span

     Sampling Location           Plant Name O2 05230A1 20.99

     Date           Plant Rep. CO2 11047 20.67

     Run Number           Team Leader NOX 90.9

     Start Time           CEM Operator SO2

     Stop Time           Project Number CO

Calibration CALIBRATION ERROR CHECK

Gas Calibration Analyzer Calibration

Specification Value Cylinder Calibration Difference System Syst. Bias System Syst. Bias Drift Correction

(% of Span) (% or ppm) Number (1) Response (% of Span) Response (% of Span) Response (% of Span) (% of Span) Factors

O2 Zero 0 0 UHP Nitrogen -0.18 -0.86% -0.19 -0.05% -0.19 -0.05% 0.00% -Co=0.2

O2 Low NR

O2 Mid 40-60 10.13 EB0088246 10.17 0.19% 9.86 -1.48% 9.88 -1.38% 0.10% Cm=9.9

O2 High 100 20.99 CC126166 20.88 -0.52%

CO2 Zero 0 0 UHP Nitrogen -0.08 -0.39% -0.05 0.15% -0.06 0.10% -0.05% -Co=0.1

CO2 Low NR

CO2 Mid 40-60 9.958 EB0088246 9.67 -1.39% 9.45 -1.06% 9.42 -1.21% -0.15% Cm=9.4

CO2 High 100 20.67 CC126166 20.7 0.15%

Pre Run 5 Post Run 5

Bypass Stack 6 Haverhill Coke Company

14-Jun-18 Diana Starkweather

5 John Carson

1900 Chandra Sastry

2029 60562829

SYSTEM CAL CHECK

𝐶𝑎𝑙𝑖𝑏𝑟𝑎𝑡𝑖𝑜𝑛 𝐸𝑟𝑟𝑜𝑟 =
𝐴𝑛𝑎𝑙𝑦𝑧𝑒𝑟 𝑅𝑒𝑠𝑝𝑜𝑛𝑠𝑒 − 𝐶𝑎𝑙𝑖𝑏𝑟𝑎𝑡𝑖𝑜𝑛 𝑉𝑎𝑙𝑢𝑒

𝐴𝑛𝑎𝑙𝑦𝑧𝑒𝑟 𝑆𝑝𝑎𝑛
× 100 ; allowable error = ±2%

𝑆𝑦𝑠𝑡𝑒𝑚 𝐵𝑖𝑎𝑠 =
𝑆𝑦𝑠𝑡𝑒𝑚 𝑅𝑒𝑠𝑝𝑜𝑛𝑠𝑒 − 𝐴𝑛𝑎𝑙𝑦𝑧𝑒𝑟 𝑅𝑒𝑠𝑝𝑜𝑛𝑠𝑒

𝐴𝑛𝑎𝑙𝑦𝑧𝑒𝑟 𝑆𝑝𝑎𝑛
× 100 ; allowable error = ±5%

𝐷𝑟𝑖𝑓𝑡 =
𝑃𝑜𝑠𝑡 𝑇𝑒𝑠𝑡 𝑆𝑦𝑠𝑡𝑒𝑚 𝑅𝑒𝑠𝑝𝑜𝑛𝑠𝑒 − 𝑃𝑟𝑒 𝑇𝑒𝑠𝑡 𝑆𝑦𝑠𝑡𝑒𝑚 𝑅𝑒𝑠𝑝𝑜𝑛𝑠𝑒

𝐴𝑛𝑎𝑙𝑦𝑧𝑒𝑟 𝑆𝑝𝑎𝑛
× 100 ; allowable error = ±3%

𝐶0 =
𝑃𝑟𝑒 𝑇𝑒𝑠𝑡 𝑆𝑦𝑠𝑡𝑒𝑚 𝑍𝑒𝑟𝑜 𝑅𝑒𝑠𝑝𝑜𝑛𝑠𝑒 + 𝑃𝑜𝑠𝑡 𝑇𝑒𝑠𝑡 𝑆𝑦𝑠𝑡𝑒𝑚 𝑍𝑒𝑟𝑜 𝑅𝑒𝑠𝑝𝑜𝑛𝑠𝑒

2

𝐶𝑚 =
𝑃𝑟𝑒 𝑇𝑒𝑠𝑡 𝑆𝑦𝑠𝑡𝑒𝑚 𝑈𝑝𝑠𝑐𝑎𝑙𝑒 𝑅𝑒𝑠𝑝𝑜𝑛𝑠𝑒 + 𝑃𝑜𝑠𝑡 𝑇𝑒𝑠𝑡 𝑆𝑦𝑠𝑡𝑒𝑚 𝑈𝑝𝑠𝑐𝑎𝑙𝑒 𝑅𝑒𝑠𝑝𝑜𝑛𝑠𝑒

2

Caldata(5)



                 CEM CALIBRATION DATA
Analyzer 

Number

Calibration 

Span

     Sampling Location           Plant Name O2 05230A1 20.99

     Date           Plant Rep. CO2 11047 20.67

     Run Number           Team Leader NOX 90.9

     Start Time           CEM Operator SO2

     Stop Time           Project Number CO

Calibration CALIBRATION ERROR CHECK

Gas Calibration Analyzer Calibration

Specification Value Cylinder Calibration Difference System Syst. Bias System Syst. Bias Drift Correction

(% of Span) (% or ppm) Number (1) Response (% of Span) Response (% of Span) Response (% of Span) (% of Span) Factors

O2 Zero 0 0 UHP Nitrogen -0.18 -0.86% -0.19 -0.05% -0.19 -0.05% 0.00% -Co=0.2

O2 Low NR

O2 Mid 40-60 10.13 EB0088246 10.17 0.19% 9.88 -1.38% 9.89 -1.33% 0.05% Cm=9.9

O2 High 100 20.99 CC126166 20.88 -0.52%

CO2 Zero 0 0 UHP Nitrogen -0.08 -0.39% -0.06 0.10% -0.04 0.19% 0.10% -Co=0.1

CO2 Low NR

CO2 Mid 40-60 9.958 EB0088246 9.67 -1.39% 9.42 -1.21% 9.38 -1.40% -0.19% Cm=9.4

CO2 High 100 20.67 CC126166 20.7 0.15%

Pre Run 6 Post Run 6

Bypass Stack 6 Haverhill Coke Company

15-Jun-18 Diana Starkweather

6 John Carson

0006 Chandra Sastry

0111 60562829

SYSTEM CAL CHECK

𝐶𝑎𝑙𝑖𝑏𝑟𝑎𝑡𝑖𝑜𝑛 𝐸𝑟𝑟𝑜𝑟 =
𝐴𝑛𝑎𝑙𝑦𝑧𝑒𝑟 𝑅𝑒𝑠𝑝𝑜𝑛𝑠𝑒 − 𝐶𝑎𝑙𝑖𝑏𝑟𝑎𝑡𝑖𝑜𝑛 𝑉𝑎𝑙𝑢𝑒

𝐴𝑛𝑎𝑙𝑦𝑧𝑒𝑟 𝑆𝑝𝑎𝑛
× 100 ; allowable error = ±2%

𝑆𝑦𝑠𝑡𝑒𝑚 𝐵𝑖𝑎𝑠 =
𝑆𝑦𝑠𝑡𝑒𝑚 𝑅𝑒𝑠𝑝𝑜𝑛𝑠𝑒 − 𝐴𝑛𝑎𝑙𝑦𝑧𝑒𝑟 𝑅𝑒𝑠𝑝𝑜𝑛𝑠𝑒

𝐴𝑛𝑎𝑙𝑦𝑧𝑒𝑟 𝑆𝑝𝑎𝑛
× 100 ; allowable error = ±5%

𝐷𝑟𝑖𝑓𝑡 =
𝑃𝑜𝑠𝑡 𝑇𝑒𝑠𝑡 𝑆𝑦𝑠𝑡𝑒𝑚 𝑅𝑒𝑠𝑝𝑜𝑛𝑠𝑒 − 𝑃𝑟𝑒 𝑇𝑒𝑠𝑡 𝑆𝑦𝑠𝑡𝑒𝑚 𝑅𝑒𝑠𝑝𝑜𝑛𝑠𝑒

𝐴𝑛𝑎𝑙𝑦𝑧𝑒𝑟 𝑆𝑝𝑎𝑛
× 100 ; allowable error = ±3%

𝐶0 =
𝑃𝑟𝑒 𝑇𝑒𝑠𝑡 𝑆𝑦𝑠𝑡𝑒𝑚 𝑍𝑒𝑟𝑜 𝑅𝑒𝑠𝑝𝑜𝑛𝑠𝑒 + 𝑃𝑜𝑠𝑡 𝑇𝑒𝑠𝑡 𝑆𝑦𝑠𝑡𝑒𝑚 𝑍𝑒𝑟𝑜 𝑅𝑒𝑠𝑝𝑜𝑛𝑠𝑒

2

𝐶𝑚 =
𝑃𝑟𝑒 𝑇𝑒𝑠𝑡 𝑆𝑦𝑠𝑡𝑒𝑚 𝑈𝑝𝑠𝑐𝑎𝑙𝑒 𝑅𝑒𝑠𝑝𝑜𝑛𝑠𝑒 + 𝑃𝑜𝑠𝑡 𝑇𝑒𝑠𝑡 𝑆𝑦𝑠𝑡𝑒𝑚 𝑈𝑝𝑠𝑐𝑎𝑙𝑒 𝑅𝑒𝑠𝑝𝑜𝑛𝑠𝑒

2

Caldata(6)



Bypass Vent Stack 6 CD Testing

6/13/2018

Time NOX CO2 O2
9:44 0 -0.07 0.81

9:45 0 -0.08 -0.18

9:46 0 -0.09 -0.19

9:47 0 8.21 6.77

9:48 0 20.7 20.88

9:49 0 20.63 20.98

9:50 0 18.77 19.97

9:51 0 9.67 10.17

9:52 0 9.58 10.01

9:53 13.9 5.52 6.5

9:54 87.2 -0.04 -0.15

9:55 91.3 -0.07 -0.19

9:56 91.5 -0.08 -0.21

9:57 83.5 -0.02 -0.1

9:58 45.7 -0.09 -0.22

9:59 45.2 -0.09 -0.23

10:00 45.1 0.07 0.68

Direct Cal



Bypass Vent Stack 6 CD Testing

6/13/2018

Time NOX CO2 O2
10:01 35.4 0.0 20.32

10:02 38 -0.1 20.98

10:03 38.5 -0.1 21.01

10:04 40.5 -0.1 21.03

10:05 42.6 -0.1 21.04

10:06 43.8 -0.1 21.05

10:07 44.5 -0.1 21.05

10:08 45 -0.1 21.06

10:09 45.3 -0.1 21.06

10:10 45.5 -0.1 21.06

10:11 45.6 -0.1 21.06

10:12 45.7 -0.1 21.06

10:13 45.9 -0.1 21.09

NOX Conv Test



Bypass Vent Stack 6 CD Testing

6/13/2018

Time NOX CO2 O2
10:16 9.1 0 8.16

10:17 1 -0.07 0.15

10:18 0.3 -0.08 -0.11

10:19 0.2 -0.07 -0.13

10:20 0.1 1.16 -0.01

10:21 0.1 9.22 8.72

10:22 0.1 9.35 9.81

10:23 0.1 9.4 9.82

10:24 0.1 9.42 9.82

10:25 0.1 8.33 9.72

10:26 35 0.17 1

10:27 43.6 0.03 -0.14

10:28 44 0 -0.16

10:29 44.4 -0.01 -0.17

10:30 44.6 -0.02 -0.19

System Cal



Bypass Vent Stack 6 CD Testing

6/13/2018

Time NOX CO2 O2
20:27 0.0 -0.02 20.79

20:28 0.0 -0.01 16.89

20:29 0.3 -0.06 0.02

20:30 0.0 -0.07 -0.12

20:31 0.0 1.98 1.38

20:32 0.0 9.28 9.81

20:33 0.0 9.39 9.91

20:34 0.0 9.43 9.91

20:35 0.0 9.46 9.91

20:36 20.4 0.89 1.42

20:37 42.4 0.02 -0.15

20:38 42.5 -0.01 -0.17

20:39 42.5 -0.03 -0.18

Post Cal Run 2



Bypass Vent Stack 6 CD Testing

6/14/2018

Time NOX CO2 O2
2:15 53.8 2.79 3.74

2:16 1.1 0.05 -0.17

2:17 0.5 0 -0.2

2:18 0.4 -0.01 -0.21

2:19 0.3 5.36 4.88

2:20 0.3 9.32 9.84

2:21 0.3 9.4 9.86

2:22 0.3 9.43 9.87

2:23 15.2 3.31 3.97

2:24 44.3 0.08 -0.17

2:25 44.5 0.01 -0.2

2:26 44.6 -0.01 -0.21

Post Cal Run 3



Bypass Vent Stack 6 CD Testing

6/14/2018

Time CO2_A O2_A
17:12 1.53 3.38

17:13 0.01 -0.14

17:14 -0.03 -0.17

17:15 -0.05 -0.19

17:16 4.39 3.95

17:17 9.32 9.82

17:18 9.44 9.85

17:19 9.45 9.86

Post Cal Run 4



Bypass Vent Stack 6 CD Testing

6/14/2018

Time CO2_A O2_A
20:39 3.4 6.82

20:40 0.02 -0.13

20:41 -0.03 -0.17

20:42 -0.06 -0.19

20:43 -0.07 -0.2

20:44 2.33 1.7

20:45 9.28 9.79

20:46 9.39 9.87

20:47 9.42 9.88

Post Cal Run 5



Bypass Vent Stack 6 CD Testing

6/15/2018

Time CO2_A O2_A
1:10 7.64 8.24

1:11 7.55 8.36

1:12 1.22 2.48

1:13 0 -0.16

1:14 -0.04 -0.19

1:15 -0.07 -0.2

1:16 3.95 3.51

1:17 9.25 9.84

1:18 9.35 9.91

1:19 9.38 9.89

Post Cal Run 6



Date: Location:

Project: Technician:

Analyzer: Operating Range:

Model:

S/N:

Cylinder Number

CDir

Converter Efficiency =    ------------------- x 100

Cv

Converter Efficiency = 91.5  %  (Must be greater than or equal to 90 percent)

Procedures

Thermo Environmental 0-100

NO2-NO Converter Efficiency Test (NO2 Cylinder Method)

6/13/2018 Bypass Stack 6

CD Testing Chandra Sastry

1. Calibrate analyzer

2. Introduce a 40 to 60 ppmv NO2 calibration gas cylinder to the analyzer in direct cal 

mode and record the NOx response.

3. Calculate efficiency.

42i-HL

828232281

Cal Gas 

Concentration

NOx Analyzer Response in 

Direct Cal Mode

CC504828 50.19 45.9
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Definitions/Glossary
TestAmerica Job ID: 140-11851-1Client: URS Corporation

Project/Site: Haverhill Bypass Vent Stk 6 - M5/202

Qualifiers

General Chemistry

Qualifier Description

J Result is less than the RL but greater than or equal to the MDL and the concentration is an approximate value.

Qualifier

Glossary

These commonly used abbreviations may or may not be present in this report.

¤ Listed under the "D" column to designate that the result is reported on a dry weight basis

Abbreviation

%R Percent Recovery

CFL Contains Free Liquid

CNF Contains No Free Liquid

DER Duplicate Error Ratio (normalized absolute difference)

Dil Fac Dilution Factor

DL Detection Limit (DoD/DOE)

DL, RA, RE, IN Indicates a Dilution, Re-analysis, Re-extraction, or additional Initial metals/anion analysis of the sample

DLC Decision Level Concentration (Radiochemistry)

EDL Estimated Detection Limit (Dioxin)

LOD Limit of Detection (DoD/DOE)

LOQ Limit of Quantitation (DoD/DOE)

MDA Minimum Detectable Activity (Radiochemistry)

MDC Minimum Detectable Concentration (Radiochemistry)

MDL Method Detection Limit

ML Minimum Level (Dioxin)

NC Not Calculated

ND Not Detected at the reporting limit (or MDL or EDL if shown)

PQL Practical Quantitation Limit

QC Quality Control

RER Relative Error Ratio (Radiochemistry)

RL Reporting Limit or Requested Limit (Radiochemistry)

RPD Relative Percent Difference, a measure of the relative difference between two points

TEF Toxicity Equivalent Factor (Dioxin)

TEQ Toxicity Equivalent Quotient (Dioxin)

TestAmerica Knoxville

07/10/2018Page 3 of 63



Method Summary
TestAmerica Job ID: 140-11851-1Client: URS Corporation

Project/Site: Haverhill Bypass Vent Stk 6 - M5/202

Method Method Description LaboratoryProtocol

EPA202 InOrg CPM Inorganic Condensable Particulate Matter TAL KNX

EPA202 Org CPM Organic Condensable Particulate Matter TAL KNX

EPA5 Particulates TAL KNX

Protocol References:

EPA = US Environmental Protection Agency

Laboratory References:

TAL KNX = TestAmerica Knoxville, 5815 Middlebrook Pike, Knoxville, TN 37921, TEL (865)291-3000

TestAmerica Knoxville

07/10/2018Page 4 of 63



Sample Summary
TestAmerica Job ID: 140-11851-1Client: URS Corporation

Project/Site: Haverhill Bypass Vent Stk 6 - M5/202

Lab Sample ID Client Sample ID ReceivedCollectedMatrix

140-11851-1 M5 RUN 1 FILTER Air 06/13/18 00:00 06/18/18 17:20

140-11851-2 M5 RUN 2 FILTER Air 06/13/18 00:00 06/18/18 17:20

140-11851-3 M5 RUN 3 FILTER Air 06/14/18 00:00 06/18/18 17:20

140-11851-4 M5 BLANK FILTER Air 06/14/18 00:00 06/18/18 17:20

140-11851-5 M5 RUN 1 PNR Air 06/13/18 00:00 06/18/18 17:20

140-11851-6 M5 RUN 2 PNR Air 06/13/18 00:00 06/18/18 17:20

140-11851-7 M5 RUN 3 PNR Air 06/14/18 00:00 06/18/18 17:20

140-11851-8 M5/M202 ACETONE REAGENT BLANK Air 06/14/18 00:00 06/18/18 17:20

140-11851-9 M202 RUN 1 H2O Air 06/13/18 00:00 06/18/18 17:20

140-11851-10 M202 RUN 1 ORG Air 06/13/18 00:00 06/18/18 17:20

140-11851-12 M202 RUN 2 H2O Air 06/13/18 00:00 06/18/18 17:20

140-11851-13 M202 RUN 2 ORG Air 06/13/18 00:00 06/18/18 17:20

140-11851-15 M202 RUN 3 H2O Air 06/14/18 00:00 06/18/18 17:20

140-11851-16 M202 RUN 3 ORG Air 06/14/18 00:00 06/18/18 17:20

140-11851-18 M202 FIELD BLANK H2O Air 06/13/18 00:00 06/18/18 17:20

140-11851-19 M202 FIELD BLANK ORG Air 06/13/18 00:00 06/18/18 17:20

140-11851-21 M202 PROOF BLANK H2O Air 06/13/18 00:00 06/18/18 17:20

140-11851-22 M202 PROOF BLANK ORG Air 06/13/18 00:00 06/18/18 17:20

140-11851-24 M202 WATER REAGENT BLANK Air 06/14/18 00:00 06/18/18 17:20

140-11851-25 M202 HEXANE REAGENT BLANK Air 06/14/18 00:00 06/18/18 17:20

140-11851-26 A-6483 M5 MEDIA CHECK FILTER Air 06/13/18 00:00 06/18/18 17:20

TestAmerica Knoxville

07/10/2018Page 5 of 63



Job Narrative
140-11851-1

Sample Receipt 

The samples were received on June 18, 2018 at 5:20 PM in good condition and properly preserved.  The temperature of the cooler at 
receipt was 19.9º C.

Quality Control and Data Interpretation

Unless otherwise noted, all holding times, and QC criteria were met and the test results shown in this report meet all applicable NELAC 
requirements.

General Chemistry 

Total Particulates:  The measurement of the mass of particulate matter trapped by the particulate filter and probe rinse derived from an 
M-5 sampling train was performed using SOP number KNOX-WC-0006 (based on EPA Methods 0050 and 5).  Microfiber filters and 150 
mL beakers are carefully inspected and tare weighed to constant weight. After sample collection, the filters are dried, and then carefully 
weighed to constant weight to determine the mass of particulate matter trapped on the filters. The acetone probe rinse solution is 
evaporated to dryness, and then weighed to constant weight to determine the total particulate mass collected in the rinse. The total 
particulate mass collected by an M-5 train is the sum of the particulate filter and the acetone probe rinse residue weights.

Particulate by Method 202 (December 2010):  Samples derived from Method 202 require special handling. The CPE filters were extracted 
three times with water, which was then combined with the corresponding aqueous fraction. The filters were then extracted with hexane 
three times, and the extracts were combined with the solvent rinses. The aqueous fractions were then extracted three times with hexane, 
and the extracts were combined with the solvent rinses. The organic fractions, including the acetone and hexane reagent blanks, were air 
dried in a hood. The aqueous fractions, including the deionized water reagent blank, were simmered to near dryness, and then allowed to 
air dry.

Aqueous samples having a pH < 6 were reconstituted with boiled deionized water, and then titrated with 0.1N ammonium hydroxide to a 
pH 7 endpoint. The samples were again simmered to near dryness, and then allowed to air dry. Titration to a pH 7 endpoint was not 
required for samples with a pH of 6 or higher upon receipt. Where applicable, the contribution from added ammonia was calculated and 
subtracted from the residue weight to obtain the final result for the aqueous fractions.

Residual water from both the aqueous samples and the organic solvent samples were further air dried in a forced draft oven at 28°C 
before transferring them to a desiccator. The air dried samples were transferred to a desiccator and dried over calcium sulfate to constant 
weight.

No additional analytical or quality issues were noted, other than those described above or in the Definitions/Glossary page.
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QC Association Summary
TestAmerica Job ID: 140-11851-1Client: URS Corporation

Project/Site: Haverhill Bypass Vent Stk 6 - M5/202

General Chemistry

Analysis Batch: 21434

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Air 202 InOrg CPM140-11851-9 M202 RUN 1 H2O Total/NA

Air 202 InOrg CPM140-11851-12 M202 RUN 2 H2O Total/NA

Air 202 InOrg CPM140-11851-15 M202 RUN 3 H2O Total/NA

Air 202 InOrg CPM140-11851-18 M202 FIELD BLANK H2O Total/NA

Air 202 InOrg CPM140-11851-21 M202 PROOF BLANK H2O Total/NA

Air 202 InOrg CPM140-11851-24 M202 WATER REAGENT BLANK Total/NA

Analysis Batch: 21435

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Air 202 Org CPM140-11851-8 M5/M202 ACETONE REAGENT BLANK Total/NA

Air 202 Org CPM140-11851-10 M202 RUN 1 ORG Total/NA

Air 202 Org CPM140-11851-13 M202 RUN 2 ORG Total/NA

Air 202 Org CPM140-11851-16 M202 RUN 3 ORG Total/NA

Air 202 Org CPM140-11851-19 M202 FIELD BLANK ORG Total/NA

Air 202 Org CPM140-11851-22 M202 PROOF BLANK ORG Total/NA

Air 202 Org CPM140-11851-25 M202 HEXANE REAGENT BLANK Total/NA

Analysis Batch: 21658

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Air 5140-11851-1 M5 RUN 1 FILTER Total/NA

Air 5140-11851-2 M5 RUN 2 FILTER Total/NA

Air 5140-11851-3 M5 RUN 3 FILTER Total/NA

Air 5140-11851-4 M5 BLANK FILTER Total/NA

Air 5140-11851-5 M5 RUN 1 PNR Total/NA

Air 5140-11851-6 M5 RUN 2 PNR Total/NA

Air 5140-11851-7 M5 RUN 3 PNR Total/NA

Air 5140-11851-8 M5/M202 ACETONE REAGENT BLANK Total/NA

Air 5140-11851-26 A-6483 M5 MEDIA CHECK FILTER Total/NA

TestAmerica Knoxville
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Client Sample Results
TestAmerica Job ID: 140-11851-1Client: URS Corporation

Project/Site: Haverhill Bypass Vent Stk 6 - M5/202

Lab Sample ID: 140-11851-1Client Sample ID: M5 RUN 1 FILTER
Matrix: AirDate Collected: 06/13/18 00:00

Date Received: 06/18/18 17:20
Sample Container:  Petri/Filter

General Chemistry
RL MDL

Particulates, Total 46.5 0.500 0.500 mg/sample 07/02/18 09:09 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Lab Sample ID: 140-11851-2Client Sample ID: M5 RUN 2 FILTER
Matrix: AirDate Collected: 06/13/18 00:00

Date Received: 06/18/18 17:20
Sample Container:  Petri/Filter

General Chemistry
RL MDL

Particulates, Total 18.2 0.500 0.500 mg/sample 07/02/18 09:09 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Lab Sample ID: 140-11851-3Client Sample ID: M5 RUN 3 FILTER
Matrix: AirDate Collected: 06/14/18 00:00

Date Received: 06/18/18 17:20
Sample Container:  Petri/Filter

General Chemistry
RL MDL

Particulates, Total 235 0.500 0.500 mg/sample 07/02/18 09:09 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Lab Sample ID: 140-11851-4Client Sample ID: M5 BLANK FILTER
Matrix: AirDate Collected: 06/14/18 00:00

Date Received: 06/18/18 17:20
Sample Container:  Petri/Filter

General Chemistry
RL MDL

Particulates, Total ND 0.500 0.500 mg/sample 07/02/18 09:09 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Lab Sample ID: 140-11851-5Client Sample ID: M5 RUN 1 PNR
Matrix: AirDate Collected: 06/13/18 00:00

Date Received: 06/18/18 17:20
Sample Container:  Amber Glass 250ml - unpreserved

General Chemistry
RL MDL

Particulates, Total 11.7 0.500 0.500 mg/sample 07/02/18 09:09 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Lab Sample ID: 140-11851-6Client Sample ID: M5 RUN 2 PNR
Matrix: AirDate Collected: 06/13/18 00:00

Date Received: 06/18/18 17:20
Sample Container:  Amber Glass 250ml - unpreserved

General Chemistry
RL MDL

Particulates, Total 16.2 0.500 0.500 mg/sample 07/02/18 09:09 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

TestAmerica Knoxville
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Client Sample Results
TestAmerica Job ID: 140-11851-1Client: URS Corporation

Project/Site: Haverhill Bypass Vent Stk 6 - M5/202

Lab Sample ID: 140-11851-7Client Sample ID: M5 RUN 3 PNR
Matrix: AirDate Collected: 06/14/18 00:00

Date Received: 06/18/18 17:20
Sample Container:  Amber Glass 250ml - unpreserved

General Chemistry
RL MDL

Particulates, Total 12.2 0.500 0.500 mg/sample 07/02/18 09:09 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Lab Sample ID: 140-11851-8Client Sample ID: M5/M202 ACETONE REAGENT BLANK
Matrix: AirDate Collected: 06/14/18 00:00

Date Received: 06/18/18 17:20
Sample Container:  Amber Glass 250ml - unpreserved

General Chemistry
RL MDL

Organic Condensible Particulate 

Matter

ND 1.00 0.500 mg/sample 06/22/18 14:26 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.500 0.500 mg/sample 07/02/18 09:09 1Particulates, Total ND

Lab Sample ID: 140-11851-9Client Sample ID: M202 RUN 1 H2O
Matrix: AirDate Collected: 06/13/18 00:00

Date Received: 06/18/18 17:20
Sample Container:  Amber Glass 500mL - unpreserved

General Chemistry
RL MDL

Inorganic Condensible 
Particulate Matter

47.6 1.00 0.500 mg/sample 06/22/18 14:22 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Lab Sample ID: 140-11851-10Client Sample ID: M202 RUN 1 ORG
Matrix: AirDate Collected: 06/13/18 00:00

Date Received: 06/18/18 17:20
Sample Container:  Amber Glass 500mL - unpreserved

General Chemistry
RL MDL

Organic Condensible Particulate 
Matter

4.98 1.00 0.500 mg/sample 06/22/18 14:26 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Lab Sample ID: 140-11851-12Client Sample ID: M202 RUN 2 H2O
Matrix: AirDate Collected: 06/13/18 00:00

Date Received: 06/18/18 17:20
Sample Container:  Amber Glass 500mL - unpreserved

General Chemistry
RL MDL

Inorganic Condensible 
Particulate Matter

292 1.00 0.500 mg/sample 06/22/18 14:22 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

TestAmerica Knoxville
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Client Sample Results
TestAmerica Job ID: 140-11851-1Client: URS Corporation

Project/Site: Haverhill Bypass Vent Stk 6 - M5/202

Lab Sample ID: 140-11851-13Client Sample ID: M202 RUN 2 ORG
Matrix: AirDate Collected: 06/13/18 00:00

Date Received: 06/18/18 17:20
Sample Container:  Amber Glass 500mL - unpreserved

General Chemistry
RL MDL

Organic Condensible Particulate 
Matter

4.13 1.00 0.500 mg/sample 06/22/18 14:26 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Lab Sample ID: 140-11851-15Client Sample ID: M202 RUN 3 H2O
Matrix: AirDate Collected: 06/14/18 00:00

Date Received: 06/18/18 17:20
Sample Container:  Amber Glass 500mL - unpreserved

General Chemistry
RL MDL

Inorganic Condensible 
Particulate Matter

8.03 1.00 0.500 mg/sample 06/22/18 14:22 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Lab Sample ID: 140-11851-16Client Sample ID: M202 RUN 3 ORG
Matrix: AirDate Collected: 06/14/18 00:00

Date Received: 06/18/18 17:20
Sample Container:  Amber Glass 500mL - unpreserved

General Chemistry
RL MDL

Organic Condensible Particulate 
Matter

7.10 1.00 0.500 mg/sample 06/22/18 14:26 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Lab Sample ID: 140-11851-18Client Sample ID: M202 FIELD BLANK H2O
Matrix: AirDate Collected: 06/13/18 00:00

Date Received: 06/18/18 17:20
Sample Container:  Amber Glass 500mL - unpreserved

General Chemistry
RL MDL

Inorganic Condensible Particulate 

Matter

ND 1.00 0.500 mg/sample 06/22/18 14:23 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Lab Sample ID: 140-11851-19Client Sample ID: M202 FIELD BLANK ORG
Matrix: AirDate Collected: 06/13/18 00:00

Date Received: 06/18/18 17:20
Sample Container:  Amber Glass 500mL - unpreserved

General Chemistry
RL MDL

Organic Condensible Particulate 
Matter

2.09 1.00 0.500 mg/sample 06/22/18 14:26 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

TestAmerica Knoxville
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Client Sample Results
TestAmerica Job ID: 140-11851-1Client: URS Corporation

Project/Site: Haverhill Bypass Vent Stk 6 - M5/202

Lab Sample ID: 140-11851-21Client Sample ID: M202 PROOF BLANK H2O
Matrix: AirDate Collected: 06/13/18 00:00

Date Received: 06/18/18 17:20
Sample Container:  Amber Glass 500mL - unpreserved

General Chemistry
RL MDL

Inorganic Condensible 
Particulate Matter

1.98 1.00 0.500 mg/sample 06/22/18 14:23 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Lab Sample ID: 140-11851-22Client Sample ID: M202 PROOF BLANK ORG
Matrix: AirDate Collected: 06/13/18 00:00

Date Received: 06/18/18 17:20
Sample Container:  Amber Glass 500mL - unpreserved

General Chemistry
RL MDL

Organic Condensible Particulate 
Matter

2.83 1.00 0.500 mg/sample 06/22/18 14:26 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Lab Sample ID: 140-11851-24Client Sample ID: M202 WATER REAGENT BLANK
Matrix: AirDate Collected: 06/14/18 00:00

Date Received: 06/18/18 17:20
Sample Container:  Amber Glass 250ml - unpreserved

General Chemistry
RL MDL

Inorganic Condensible Particulate 

Matter

ND 1.00 0.500 mg/sample 06/22/18 14:23 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Lab Sample ID: 140-11851-25Client Sample ID: M202 HEXANE REAGENT BLANK
Matrix: AirDate Collected: 06/14/18 00:00

Date Received: 06/18/18 17:20
Sample Container:  Amber Glass 250ml - unpreserved

General Chemistry
RL MDL

Organic Condensible Particulate 
Matter

0.835 J 1.00 0.500 mg/sample 06/22/18 14:26 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Lab Sample ID: 140-11851-26Client Sample ID: A-6483 M5 MEDIA CHECK FILTER
Matrix: AirDate Collected: 06/13/18 00:00

Date Received: 06/18/18 17:20
Sample Container:  Petri/Filter

General Chemistry
RL MDL

Particulates, Total ND 0.500 0.500 mg/sample 07/02/18 09:09 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

TestAmerica Knoxville
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Default Detection Limits
Client: URS Corporation TestAmerica Job ID: 140-11851-1
Project/Site: Haverhill Bypass Vent Stk 6 - M5/202

General Chemistry

1.00Inorganic Condensible Particulate Matter mg/sample

Analyte Units MethodMDLRL

0.500 202 InOrg CPM

1.00Organic Condensible Particulate Matter mg/sample0.500 202 Org CPM

0.500Particulates, Total mg/sample0.500 5

TestAmerica Knoxville
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Lab Chronicle
Client: URS Corporation TestAmerica Job ID: 140-11851-1
Project/Site: Haverhill Bypass Vent Stk 6 - M5/202

Client Sample ID: M5 RUN 1 FILTER Lab Sample ID: 140-11851-1
Matrix: AirDate Collected: 06/13/18 00:00

Date Received: 06/18/18 17:20

Analysis 5 JAH07/02/18 09:091 TAL KNX21658

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA

B3Instrument ID:

Client Sample ID: M5 RUN 2 FILTER Lab Sample ID: 140-11851-2
Matrix: AirDate Collected: 06/13/18 00:00

Date Received: 06/18/18 17:20

Analysis 5 JAH07/02/18 09:091 TAL KNX21658

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA

B3Instrument ID:

Client Sample ID: M5 RUN 3 FILTER Lab Sample ID: 140-11851-3
Matrix: AirDate Collected: 06/14/18 00:00

Date Received: 06/18/18 17:20

Analysis 5 JAH07/02/18 09:091 TAL KNX21658

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA

B3Instrument ID:

Client Sample ID: M5 BLANK FILTER Lab Sample ID: 140-11851-4
Matrix: AirDate Collected: 06/14/18 00:00

Date Received: 06/18/18 17:20

Analysis 5 JAH07/02/18 09:091 TAL KNX21658

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA

B3Instrument ID:

Client Sample ID: M5 RUN 1 PNR Lab Sample ID: 140-11851-5
Matrix: AirDate Collected: 06/13/18 00:00

Date Received: 06/18/18 17:20

Analysis 5 JAH07/02/18 09:091 TAL KNX21658

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA

B3Instrument ID:

Client Sample ID: M5 RUN 2 PNR Lab Sample ID: 140-11851-6
Matrix: AirDate Collected: 06/13/18 00:00

Date Received: 06/18/18 17:20

Analysis 5 JAH07/02/18 09:091 TAL KNX21658

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA

B3Instrument ID:

TestAmerica Knoxville
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Lab Chronicle
Client: URS Corporation TestAmerica Job ID: 140-11851-1
Project/Site: Haverhill Bypass Vent Stk 6 - M5/202

Client Sample ID: M5 RUN 3 PNR Lab Sample ID: 140-11851-7
Matrix: AirDate Collected: 06/14/18 00:00

Date Received: 06/18/18 17:20

Analysis 5 JAH07/02/18 09:091 TAL KNX21658

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA

B3Instrument ID:

Client Sample ID: M5/M202 ACETONE REAGENT BLANK Lab Sample ID: 140-11851-8
Matrix: AirDate Collected: 06/14/18 00:00

Date Received: 06/18/18 17:20

Analysis 202 Org CPM JAH06/22/18 14:261 TAL KNX21435

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA

B3Instrument ID:

Analysis 5 1 21658 07/02/18 09:09 JAH TAL KNXTotal/NA

B3Instrument ID:

Client Sample ID: M202 RUN 1 H2O Lab Sample ID: 140-11851-9
Matrix: AirDate Collected: 06/13/18 00:00

Date Received: 06/18/18 17:20

Analysis 202 InOrg CPM JAH06/22/18 14:221 TAL KNX21434

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA

B3Instrument ID:

Client Sample ID: M202 RUN 1 ORG Lab Sample ID: 140-11851-10
Matrix: AirDate Collected: 06/13/18 00:00

Date Received: 06/18/18 17:20

Analysis 202 Org CPM JAH06/22/18 14:261 TAL KNX21435

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA

B3Instrument ID:

Client Sample ID: M202 RUN 2 H2O Lab Sample ID: 140-11851-12
Matrix: AirDate Collected: 06/13/18 00:00

Date Received: 06/18/18 17:20

Analysis 202 InOrg CPM JAH06/22/18 14:221 TAL KNX21434

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA

B3Instrument ID:

TestAmerica Knoxville
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Lab Chronicle
Client: URS Corporation TestAmerica Job ID: 140-11851-1
Project/Site: Haverhill Bypass Vent Stk 6 - M5/202

Client Sample ID: M202 RUN 2 ORG Lab Sample ID: 140-11851-13
Matrix: AirDate Collected: 06/13/18 00:00

Date Received: 06/18/18 17:20

Analysis 202 Org CPM JAH06/22/18 14:261 TAL KNX21435

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA

B3Instrument ID:

Client Sample ID: M202 RUN 3 H2O Lab Sample ID: 140-11851-15
Matrix: AirDate Collected: 06/14/18 00:00

Date Received: 06/18/18 17:20

Analysis 202 InOrg CPM JAH06/22/18 14:221 TAL KNX21434

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA

B3Instrument ID:

Client Sample ID: M202 RUN 3 ORG Lab Sample ID: 140-11851-16
Matrix: AirDate Collected: 06/14/18 00:00

Date Received: 06/18/18 17:20

Analysis 202 Org CPM JAH06/22/18 14:261 TAL KNX21435

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA

B3Instrument ID:

Client Sample ID: M202 FIELD BLANK H2O Lab Sample ID: 140-11851-18
Matrix: AirDate Collected: 06/13/18 00:00

Date Received: 06/18/18 17:20

Analysis 202 InOrg CPM JAH06/22/18 14:231 TAL KNX21434

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA

B3Instrument ID:

Client Sample ID: M202 FIELD BLANK ORG Lab Sample ID: 140-11851-19
Matrix: AirDate Collected: 06/13/18 00:00

Date Received: 06/18/18 17:20

Analysis 202 Org CPM JAH06/22/18 14:261 TAL KNX21435

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA

B3Instrument ID:

Client Sample ID: M202 PROOF BLANK H2O Lab Sample ID: 140-11851-21
Matrix: AirDate Collected: 06/13/18 00:00

Date Received: 06/18/18 17:20

Analysis 202 InOrg CPM JAH06/22/18 14:231 TAL KNX21434

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA

B3Instrument ID:

TestAmerica Knoxville
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Lab Chronicle
Client: URS Corporation TestAmerica Job ID: 140-11851-1
Project/Site: Haverhill Bypass Vent Stk 6 - M5/202

Client Sample ID: M202 PROOF BLANK ORG Lab Sample ID: 140-11851-22
Matrix: AirDate Collected: 06/13/18 00:00

Date Received: 06/18/18 17:20

Analysis 202 Org CPM JAH06/22/18 14:261 TAL KNX21435

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA

B3Instrument ID:

Client Sample ID: M202 WATER REAGENT BLANK Lab Sample ID: 140-11851-24
Matrix: AirDate Collected: 06/14/18 00:00

Date Received: 06/18/18 17:20

Analysis 202 InOrg CPM JAH06/22/18 14:231 TAL KNX21434

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA

B3Instrument ID:

Client Sample ID: M202 HEXANE REAGENT BLANK Lab Sample ID: 140-11851-25
Matrix: AirDate Collected: 06/14/18 00:00

Date Received: 06/18/18 17:20

Analysis 202 Org CPM JAH06/22/18 14:261 TAL KNX21435

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA

B3Instrument ID:

Client Sample ID: A-6483 M5 MEDIA CHECK FILTER Lab Sample ID: 140-11851-26
Matrix: AirDate Collected: 06/13/18 00:00

Date Received: 06/18/18 17:20

Analysis 5 JAH07/02/18 09:091 TAL KNX21658

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA

B3Instrument ID:

Laboratory References:

TAL KNX = TestAmerica Knoxville, 5815 Middlebrook Pike, Knoxville, TN 37921, TEL (865)291-3000

TestAmerica Knoxville
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Accreditation/Certification Summary
Client: URS Corporation TestAmerica Job ID: 140-11851-1
Project/Site: Haverhill Bypass Vent Stk 6 - M5/202

Laboratory: TestAmerica Knoxville
All accreditations/certifications held by this laboratory are listed.  Not all accreditations/certifications are applicable to this report.

Authority Program EPA Region Identification Number Expiration Date

N/AAFCEE

ANAB DoD ELAP L2311 02-13-19

Arkansas DEQ State Program 6 88-0688 06-16-19

California State Program 9 2423 06-30-19

Colorado State Program 8 TN00009 02-28-19

Connecticut State Program 1 PH-0223 09-30-19

Florida NELAP 4 E87177 06-30-19

Georgia State Program 4 906 04-13-20

Hawaii State Program 9 N/A 04-13-19

Kansas NELAP 7 E-10349 10-31-18

Kentucky (DW) State Program 4 90101 12-31-18

Louisiana NELAP 6 83979 06-30-19

Louisiana (DW) NELAP 6 LA160005 12-31-18

Maryland State Program 3 277 03-31-19

Michigan State Program 5 9933 04-13-20

Nevada State Program 9 TN00009 07-31-18

New Jersey NELAP 2 TN001 06-30-19

New York NELAP 2 10781 03-31-19

North Carolina (DW) State Program 4 21705 07-31-18

North Carolina (WW/SW) State Program 4 64 12-31-18

Ohio VAP State Program 5 CL0059 11-22-18

Oklahoma State Program 6 9415 08-31-18

Oregon NELAP 10 TNI0189 01-01-19

Pennsylvania NELAP 3 68-00576 12-31-18

Tennessee State Program 4 2014 04-13-20

Texas NELAP 6 T104704380-16-9 08-31-18

US Fish & Wildlife Federal LE-058448-0 07-31-18

USDA Federal P330-16-00262 08-20-19

Utah NELAP 8 TN00009 07-31-18

Virginia NELAP 3 460176 09-14-18

Washington State Program 10 C593 01-19-19

West Virginia (DW) State Program 3 9955C 12-31-18

West Virginia DEP State Program 3 345 04-30-19

Wisconsin State Program 5 998044300 08-31-18

TestAmerica Knoxville

07/10/2018Page 17 of 63



GENERAL CHEMISTRY
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COVER PAGE

Lab Name:   Job Number: 

Client Sample ID Lab Sample ID

GENERAL CHEMISTRY

Project: Haverhill Bypass Vent Stk 6 - M5/202

SDG No.:  

140-11851-1TestAmerica Knoxville

140-11851-1 M5 RUN 1 FILTER
140-11851-2 M5 RUN 2 FILTER
140-11851-3 M5 RUN 3 FILTER
140-11851-4 M5 BLANK FILTER
140-11851-5 M5 RUN 1 PNR
140-11851-6 M5 RUN 2 PNR
140-11851-7 M5 RUN 3 PNR
140-11851-8 M5/M202 ACETONE REAGENT BLANK
140-11851-9 M202 RUN 1 H2O
140-11851-10 M202 RUN 1 ORG
140-11851-12 M202 RUN 2 H2O
140-11851-13 M202 RUN 2 ORG
140-11851-15 M202 RUN 3 H2O
140-11851-16 M202 RUN 3 ORG
140-11851-18 M202 FIELD BLANK H2O
140-11851-19 M202 FIELD BLANK ORG
140-11851-21 M202 PROOF BLANK H2O
140-11851-22 M202 PROOF BLANK ORG
140-11851-24 M202 WATER REAGENT BLANK
140-11851-25 M202 HEXANE REAGENT BLANK
140-11851-26 A-6483 M5 MEDIA CHECK FILTER

Comments:

07/10/2018Page 19 of 63



1B-IN
INORGANIC ANALYSIS DATA SHEET

Client Sample ID:

Lab Name: Job No.:

SDG ID.:

Matrix:

Lab Sample ID: 140-11851-1

Date Received: 06/18/2018  17:20

 

140-11851-1

M5 RUN 1 FILTER

Air 06/13/2018  00:00Date Sampled:

Reporting Basis: WET

GENERAL CHEMISTRY

TestAmerica Knoxville

CAS No. Analyte CUnits Q MethodRL MDL DILResult

Particulates, Total 46.5 mg/samp
le

0.500 0.500 1 5

FORM IB-IN 07/10/2018Page 20 of 63



1B-IN
INORGANIC ANALYSIS DATA SHEET

Client Sample ID:

Lab Name: Job No.:

SDG ID.:

Matrix:

Lab Sample ID: 140-11851-2

Date Received: 06/18/2018  17:20

 

140-11851-1

M5 RUN 2 FILTER

Air 06/13/2018  00:00Date Sampled:

Reporting Basis: WET

GENERAL CHEMISTRY

TestAmerica Knoxville

CAS No. Analyte CUnits Q MethodRL MDL DILResult

Particulates, Total 18.2 mg/samp
le

0.500 0.500 1 5

FORM IB-IN 07/10/2018Page 21 of 63



1B-IN
INORGANIC ANALYSIS DATA SHEET

Client Sample ID:

Lab Name: Job No.:

SDG ID.:

Matrix:

Lab Sample ID: 140-11851-3

Date Received: 06/18/2018  17:20

 

140-11851-1

M5 RUN 3 FILTER

Air 06/14/2018  00:00Date Sampled:

Reporting Basis: WET

GENERAL CHEMISTRY

TestAmerica Knoxville

CAS No. Analyte CUnits Q MethodRL MDL DILResult

Particulates, Total 235 mg/samp
le

0.500 0.500 1 5

FORM IB-IN 07/10/2018Page 22 of 63



1B-IN
INORGANIC ANALYSIS DATA SHEET

Client Sample ID:

Lab Name: Job No.:

SDG ID.:

Matrix:

Lab Sample ID: 140-11851-4

Date Received: 06/18/2018  17:20

 

140-11851-1

M5 BLANK FILTER

Air 06/14/2018  00:00Date Sampled:

Reporting Basis: WET

GENERAL CHEMISTRY

TestAmerica Knoxville

CAS No. Analyte CUnits Q MethodRL MDL DILResult

Particulates, Total ND mg/samp
le

0.500 0.500 1 5

FORM IB-IN 07/10/2018Page 23 of 63



1B-IN
INORGANIC ANALYSIS DATA SHEET

Client Sample ID:

Lab Name: Job No.:

SDG ID.:

Matrix:

Lab Sample ID: 140-11851-5

Date Received: 06/18/2018  17:20

 

140-11851-1

M5 RUN 1 PNR

Air 06/13/2018  00:00Date Sampled:

Reporting Basis: WET

GENERAL CHEMISTRY

TestAmerica Knoxville

CAS No. Analyte CUnits Q MethodRL MDL DILResult

Particulates, Total 11.7 mg/samp
le

0.500 0.500 1 5

FORM IB-IN 07/10/2018Page 24 of 63



1B-IN
INORGANIC ANALYSIS DATA SHEET

Client Sample ID:

Lab Name: Job No.:

SDG ID.:

Matrix:

Lab Sample ID: 140-11851-6

Date Received: 06/18/2018  17:20

 

140-11851-1

M5 RUN 2 PNR

Air 06/13/2018  00:00Date Sampled:

Reporting Basis: WET

GENERAL CHEMISTRY

TestAmerica Knoxville

CAS No. Analyte CUnits Q MethodRL MDL DILResult

Particulates, Total 16.2 mg/samp
le

0.500 0.500 1 5

FORM IB-IN 07/10/2018Page 25 of 63



1B-IN
INORGANIC ANALYSIS DATA SHEET

Client Sample ID:

Lab Name: Job No.:

SDG ID.:

Matrix:

Lab Sample ID: 140-11851-7

Date Received: 06/18/2018  17:20

 

140-11851-1

M5 RUN 3 PNR

Air 06/14/2018  00:00Date Sampled:

Reporting Basis: WET

GENERAL CHEMISTRY

TestAmerica Knoxville

CAS No. Analyte CUnits Q MethodRL MDL DILResult

Particulates, Total 12.2 mg/samp
le

0.500 0.500 1 5

FORM IB-IN 07/10/2018Page 26 of 63



1B-IN
INORGANIC ANALYSIS DATA SHEET

Client Sample ID:

Lab Name: Job No.:

SDG ID.:

Matrix:

Lab Sample ID: 140-11851-8

Date Received: 06/18/2018  17:20

 

140-11851-1

M5/M202 ACETONE REAGENT BLANK

Air 06/14/2018  00:00Date Sampled:

Reporting Basis: WET

GENERAL CHEMISTRY

TestAmerica Knoxville

CAS No. Analyte CUnits Q MethodRL MDL DILResult

Organic Condensible 
Particulate Matter

ND mg/samp
le

1.00 0.500 1 202 Org 
CPM

Particulates, Total ND mg/samp
le

0.500 0.500 1 5

FORM IB-IN 07/10/2018Page 27 of 63



1B-IN
INORGANIC ANALYSIS DATA SHEET

Client Sample ID:

Lab Name: Job No.:

SDG ID.:

Matrix:

Lab Sample ID: 140-11851-9

Date Received: 06/18/2018  17:20

 

140-11851-1

M202 RUN 1 H2O

Air 06/13/2018  00:00Date Sampled:

Reporting Basis: WET

GENERAL CHEMISTRY

TestAmerica Knoxville

CAS No. Analyte CUnits Q MethodRL MDL DILResult

Inorganic 
Condensible 
Particulate Matter

47.6 mg/samp
le

1.00 0.500 1 202 
InOrg 
CPM

FORM IB-IN 07/10/2018Page 28 of 63



1B-IN
INORGANIC ANALYSIS DATA SHEET

Client Sample ID:

Lab Name: Job No.:

SDG ID.:

Matrix:

Lab Sample ID: 140-11851-10

Date Received: 06/18/2018  17:20

 

140-11851-1

M202 RUN 1 ORG

Air 06/13/2018  00:00Date Sampled:

Reporting Basis: WET

GENERAL CHEMISTRY

TestAmerica Knoxville

CAS No. Analyte CUnits Q MethodRL MDL DILResult

Organic Condensible 
Particulate Matter

4.98 mg/samp
le

1.00 0.500 1 202 Org 
CPM

FORM IB-IN 07/10/2018Page 29 of 63



1B-IN
INORGANIC ANALYSIS DATA SHEET

Client Sample ID:

Lab Name: Job No.:

SDG ID.:

Matrix:

Lab Sample ID: 140-11851-12

Date Received: 06/18/2018  17:20

 

140-11851-1

M202 RUN 2 H2O

Air 06/13/2018  00:00Date Sampled:

Reporting Basis: WET

GENERAL CHEMISTRY

TestAmerica Knoxville

CAS No. Analyte CUnits Q MethodRL MDL DILResult

Inorganic 
Condensible 
Particulate Matter

292 mg/samp
le

1.00 0.500 1 202 
InOrg 
CPM

FORM IB-IN 07/10/2018Page 30 of 63



1B-IN
INORGANIC ANALYSIS DATA SHEET

Client Sample ID:

Lab Name: Job No.:

SDG ID.:

Matrix:

Lab Sample ID: 140-11851-13

Date Received: 06/18/2018  17:20

 

140-11851-1

M202 RUN 2 ORG

Air 06/13/2018  00:00Date Sampled:

Reporting Basis: WET

GENERAL CHEMISTRY

TestAmerica Knoxville

CAS No. Analyte CUnits Q MethodRL MDL DILResult

Organic Condensible 
Particulate Matter

4.13 mg/samp
le

1.00 0.500 1 202 Org 
CPM

FORM IB-IN 07/10/2018Page 31 of 63



1B-IN
INORGANIC ANALYSIS DATA SHEET

Client Sample ID:

Lab Name: Job No.:

SDG ID.:

Matrix:

Lab Sample ID: 140-11851-15

Date Received: 06/18/2018  17:20

 

140-11851-1

M202 RUN 3 H2O

Air 06/14/2018  00:00Date Sampled:

Reporting Basis: WET

GENERAL CHEMISTRY

TestAmerica Knoxville

CAS No. Analyte CUnits Q MethodRL MDL DILResult

Inorganic 
Condensible 
Particulate Matter

8.03 mg/samp
le

1.00 0.500 1 202 
InOrg 
CPM

FORM IB-IN 07/10/2018Page 32 of 63



1B-IN
INORGANIC ANALYSIS DATA SHEET

Client Sample ID:

Lab Name: Job No.:

SDG ID.:

Matrix:

Lab Sample ID: 140-11851-16

Date Received: 06/18/2018  17:20

 

140-11851-1

M202 RUN 3 ORG

Air 06/14/2018  00:00Date Sampled:

Reporting Basis: WET

GENERAL CHEMISTRY

TestAmerica Knoxville

CAS No. Analyte CUnits Q MethodRL MDL DILResult

Organic Condensible 
Particulate Matter

7.10 mg/samp
le

1.00 0.500 1 202 Org 
CPM

FORM IB-IN 07/10/2018Page 33 of 63



1B-IN
INORGANIC ANALYSIS DATA SHEET

Client Sample ID:

Lab Name: Job No.:

SDG ID.:

Matrix:

Lab Sample ID: 140-11851-18

Date Received: 06/18/2018  17:20

 

140-11851-1

M202 FIELD BLANK H2O

Air 06/13/2018  00:00Date Sampled:

Reporting Basis: WET

GENERAL CHEMISTRY

TestAmerica Knoxville

CAS No. Analyte CUnits Q MethodRL MDL DILResult

Inorganic 
Condensible 
Particulate Matter

ND mg/samp
le

1.00 0.500 1 202 
InOrg 
CPM

FORM IB-IN 07/10/2018Page 34 of 63



1B-IN
INORGANIC ANALYSIS DATA SHEET

Client Sample ID:

Lab Name: Job No.:

SDG ID.:

Matrix:

Lab Sample ID: 140-11851-19

Date Received: 06/18/2018  17:20

 

140-11851-1

M202 FIELD BLANK ORG

Air 06/13/2018  00:00Date Sampled:

Reporting Basis: WET

GENERAL CHEMISTRY

TestAmerica Knoxville

CAS No. Analyte CUnits Q MethodRL MDL DILResult

Organic Condensible 
Particulate Matter

2.09 mg/samp
le

1.00 0.500 1 202 Org 
CPM

FORM IB-IN 07/10/2018Page 35 of 63



1B-IN
INORGANIC ANALYSIS DATA SHEET

Client Sample ID:

Lab Name: Job No.:

SDG ID.:

Matrix:

Lab Sample ID: 140-11851-21

Date Received: 06/18/2018  17:20

 

140-11851-1

M202 PROOF BLANK H2O

Air 06/13/2018  00:00Date Sampled:

Reporting Basis: WET

GENERAL CHEMISTRY

TestAmerica Knoxville

CAS No. Analyte CUnits Q MethodRL MDL DILResult

Inorganic 
Condensible 
Particulate Matter

1.98 mg/samp
le

1.00 0.500 1 202 
InOrg 
CPM

FORM IB-IN 07/10/2018Page 36 of 63



1B-IN
INORGANIC ANALYSIS DATA SHEET

Client Sample ID:

Lab Name: Job No.:

SDG ID.:

Matrix:

Lab Sample ID: 140-11851-22

Date Received: 06/18/2018  17:20

 

140-11851-1

M202 PROOF BLANK ORG

Air 06/13/2018  00:00Date Sampled:

Reporting Basis: WET

GENERAL CHEMISTRY

TestAmerica Knoxville

CAS No. Analyte CUnits Q MethodRL MDL DILResult

Organic Condensible 
Particulate Matter

2.83 mg/samp
le

1.00 0.500 1 202 Org 
CPM

FORM IB-IN 07/10/2018Page 37 of 63



1B-IN
INORGANIC ANALYSIS DATA SHEET

Client Sample ID:

Lab Name: Job No.:

SDG ID.:

Matrix:

Lab Sample ID: 140-11851-24

Date Received: 06/18/2018  17:20

 

140-11851-1

M202 WATER REAGENT BLANK

Air 06/14/2018  00:00Date Sampled:

Reporting Basis: WET

GENERAL CHEMISTRY

TestAmerica Knoxville

CAS No. Analyte CUnits Q MethodRL MDL DILResult

Inorganic 
Condensible 
Particulate Matter

ND mg/samp
le

1.00 0.500 1 202 
InOrg 
CPM

FORM IB-IN 07/10/2018Page 38 of 63



1B-IN
INORGANIC ANALYSIS DATA SHEET

Client Sample ID:

Lab Name: Job No.:

SDG ID.:

Matrix:

Lab Sample ID: 140-11851-25

Date Received: 06/18/2018  17:20

 

140-11851-1

M202 HEXANE REAGENT BLANK

Air 06/14/2018  00:00Date Sampled:

Reporting Basis: WET

GENERAL CHEMISTRY

TestAmerica Knoxville

CAS No. Analyte CUnits Q MethodRL MDL DILResult

Organic Condensible 
Particulate Matter

0.835 Jmg/samp
le

1.00 0.500 1 202 Org 
CPM

FORM IB-IN 07/10/2018Page 39 of 63



1B-IN
INORGANIC ANALYSIS DATA SHEET

Client Sample ID:

Lab Name: Job No.:

SDG ID.:

Matrix:

Lab Sample ID: 140-11851-26

Date Received: 06/18/2018  17:20

 

140-11851-1

A-6483 M5 MEDIA CHECK FILTER

Air 06/13/2018  00:00Date Sampled:

Reporting Basis: WET

GENERAL CHEMISTRY

TestAmerica Knoxville

CAS No. Analyte CUnits Q MethodRL MDL DILResult

Particulates, Total ND mg/samp
le

0.500 0.500 1 5

FORM IB-IN 07/10/2018Page 40 of 63



9-IN

Instrument ID: B3

140-11851-1Job Number:

AirMatrix:

SDG Number:

Lab Name:

GENERAL CHEMISTRY

TestAmerica Knoxville

DETECTION LIMITS

202 InOrg CPM MDL Date: 01/01/2015 17:11Method:

Analyte Wavelength/
Mass

RL MDL
(mg/sample) (mg/sample)

Inorganic Condensible 
Particulate Matter

0.51

FORM IX - IN

07/10/2018Page 41 of 63



9-IN

Instrument ID: B3

140-11851-1Job Number:

AirMatrix:

SDG Number:

Lab Name:

GENERAL CHEMISTRY

TestAmerica Knoxville

CALIBRATION BLANK DETECTION LIMITS

202 InOrg CPM XMDL Date: 01/01/2015 17:44Method:

Analyte Wavelength/
Mass

XRL XMDL
(mg/sample) (mg/sample)

Inorganic Condensible 
Particulate Matter

0.51

FORM IX - IN

07/10/2018Page 42 of 63



9-IN

Instrument ID: B3

140-11851-1Job Number:

AirMatrix:

SDG Number:

Lab Name:

GENERAL CHEMISTRY

TestAmerica Knoxville

DETECTION LIMITS

202 Org CPM MDL Date: 01/01/2015 17:11Method:

Analyte Wavelength/
Mass

RL MDL
(mg/sample) (mg/sample)

Organic Condensible 
Particulate Matter

0.51

FORM IX - IN

07/10/2018Page 43 of 63



9-IN

Instrument ID: B3

140-11851-1Job Number:

AirMatrix:

SDG Number:

Lab Name:

GENERAL CHEMISTRY

TestAmerica Knoxville

CALIBRATION BLANK DETECTION LIMITS

202 Org CPM XMDL Date: 01/01/2015 17:44Method:

Analyte Wavelength/
Mass

XRL XMDL
(mg/sample) (mg/sample)

Organic Condensible 
Particulate Matter

0.51

FORM IX - IN

07/10/2018Page 44 of 63



9-IN

Instrument ID: B3

140-11851-1Job Number:

AirMatrix:

SDG Number:

Lab Name:

GENERAL CHEMISTRY

TestAmerica Knoxville

DETECTION LIMITS

01/11/2016 09:38Method: 5 RL Date:

Analyte Wavelength/
Mass

RL
(mg/sample)

Particulates, Total 0.5

FORM IX - IN

07/10/2018Page 45 of 63



9-IN

Instrument ID: B3

140-11851-1Job Number:

AirMatrix:

SDG Number:

Lab Name:

GENERAL CHEMISTRY

TestAmerica Knoxville

CALIBRATION BLANK DETECTION LIMITS

5 XRL Date: 01/11/2016 10:18Method:

Analyte Wavelength/
Mass

XRL
(mg/sample)

Particulates, Total 0.5

FORM IX - IN

07/10/2018Page 46 of 63



Lab Name:   

Instrument ID: Analysis Method:

Start Date: End Date:06/22/2018  14:22 06/22/2018  14:23

13-IN
ANALYSIS RUN LOG
GENERAL CHEMISTRY

Job No.: 140-11851-1

SDG No.:

TestAmerica Knoxville

B3 202 InOrg CPM

Analytes

TimeD/FLab Sample Id
I
C
P
M

T
y
p
e

14:22ZZZZZZ
14:22ZZZZZZ
14:22ZZZZZZ

X14:221140-11851-9 T
X14:221140-11851-12 T
X14:221140-11851-15 T
X14:231140-11851-18 T
X14:231140-11851-21 T
X14:231140-11851-24 T

14:23ZZZZZZ
14:23ZZZZZZ

Prep Types:
Total/NAT =

FORM XIII-IN

07/10/2018Page 47 of 63



Lab Name:   

Instrument ID: Analysis Method:

Start Date: End Date:06/22/2018  14:26 06/22/2018  14:26

13-IN
ANALYSIS RUN LOG
GENERAL CHEMISTRY

Job No.: 140-11851-1

SDG No.:

TestAmerica Knoxville

B3 202 Org CPM

Analytes

TimeD/FLab Sample Id
O
C
P
M

T
y
p
e

14:26ZZZZZZ
14:26ZZZZZZ
14:26ZZZZZZ

X14:261140-11851-8 T
X14:261140-11851-10 T
X14:261140-11851-13 T
X14:261140-11851-16 T
X14:261140-11851-19 T
X14:261140-11851-22 T
X14:261140-11851-25 T

14:26ZZZZZZ
14:26ZZZZZZ

Prep Types:
Total/NAT =

FORM XIII-IN

07/10/2018Page 48 of 63



Lab Name:   

Instrument ID: Analysis Method:

Start Date: End Date:07/02/2018  09:09 07/02/2018  09:09

13-IN
ANALYSIS RUN LOG
GENERAL CHEMISTRY

Job No.: 140-11851-1

SDG No.:

TestAmerica Knoxville

B3 5

Analytes

TimeD/FLab Sample Id
T
P
M

T
y
p
e

X09:091140-11851-5 T
X09:091140-11851-6 T
X09:091140-11851-7 T
X09:091140-11851-8 T
X09:091140-11851-1 T
X09:091140-11851-2 T
X09:091140-11851-3 T
X09:091140-11851-4 T
X09:091140-11851-26 T

Prep Types:
Total/NAT =

FORM XIII-IN

07/10/2018Page 49 of 63



Lab Name: Job No.:

SDG No.:

GENERAL CHEMISTRY BATCH WORKSHEET

140-11851-1

Batch Number: Batch Analyst:Batch Start Date:

Batch End Date:

Holmes, Jessica A

07/06/18  09:16

06/22/18  14:2221434

Batch Method:

TestAmerica Knoxville

202 InOrg CPM

Lab Sample ID Client Sample ID Method Chain Basis TareWeight TareDateTime InitialAmount Initial pH BuretStart1 BuretStop1

M202 RUN 1 H2O 65.09225 g 06/22/2018 
14:30

360 mL 2.21 SU 0 mL 15.40 mL202 InOrg 
CPM

T140-11851-A-9

M202 RUN 2 H2O 64.40500 g 06/22/2018 
14:30

330 mL 1.45 SU 0 mL 115.06 mL202 InOrg 
CPM

T140-11851-A-12

M202 RUN 3 H2O 65.42039 g 06/22/2018 
14:30

400 mL 3.24 SU 0 mL 1.60 mL202 InOrg 
CPM

T140-11851-A-15

M202 FIELD BLANK 
H2O

65.21544 g 06/22/2018 
14:30

145 mL 5 SU 0 mL 0 mL202 InOrg 
CPM

T140-11851-A-18

M202 PROOF BLANK 
H2O

65.44293 g 06/22/2018 
14:30

135 mL 6 SU 0 mL 0 mL202 InOrg 
CPM

T140-11851-A-21

M202 WATER 
REAGENT BLANK

66.22882 g 06/22/2018 
14:30

225 mL 6 SU 0 mL 0 mL202 InOrg 
CPM

T140-11851-A-24

Lab Sample ID Client Sample ID Method Chain Basis TitrantVolume1 DesDateTime Weight1 WT1DateTime Weight2 WT2DateTime

M202 RUN 1 H2O 15.4 mL 07/02/2018 
08:20

65.16121 g 07/03/2018 
08:59

65.16131 g 07/05/2018 
11:01

202 InOrg 
CPM

T140-11851-A-9

M202 RUN 2 H2O 115.06 mL 07/02/2018 
08:20

64.85719 g 07/03/2018 
08:59

64.85720 g 07/05/2018 
11:01

202 InOrg 
CPM

T140-11851-A-12

M202 RUN 3 H2O 1.6 mL 07/02/2018 
08:20

65.43075 g 07/03/2018 
08:59

65.43053 g 07/05/2018 
11:01

202 InOrg 
CPM

T140-11851-A-15

M202 FIELD BLANK 
H2O

0 mL 07/02/2018 
08:20

65.21566 g 07/03/2018 
08:59

65.21548 g 07/05/2018 
11:01

202 InOrg 
CPM

T140-11851-A-18

M202 PROOF BLANK 
H2O

0 mL 07/02/2018 
08:20

65.44484 g 07/03/2018 
08:59

65.44498 g 07/05/2018 
11:01

202 InOrg 
CPM

T140-11851-A-21

M202 WATER 
REAGENT BLANK

0 mL 07/02/2018 
08:20

66.22910 g 07/03/2018 
08:59

66.22927 g 07/05/2018 
11:01

202 InOrg 
CPM

T140-11851-A-24

Lab Sample ID Client Sample ID Method Chain Basis AvgWeight CalcMsg AnalysisComment

M202 RUN 1 H2O 65.16126 g OK 360mL202 InOrg 
CPM

T140-11851-A-9

M202 RUN 2 H2O 64.857195 g OK 330mL202 InOrg 
CPM

T140-11851-A-12

M202 RUN 3 H2O 65.43064 g OK 400mL202 InOrg 
CPM

T140-11851-A-15

M202 FIELD BLANK 
H2O

65.21557 g OK 148mL202 InOrg 
CPM

T140-11851-A-18

M202 PROOF BLANK 
H2O

65.44491 g OK 135mL202 InOrg 
CPM

T140-11851-A-21

M202 WATER 
REAGENT BLANK

66.229185 g OK 225mL202 InOrg 
CPM

T140-11851-A-24

The pound sign (#) in the amount added field denotes that the reagent was used undiluted. All calculations are performed using the stated concentration for 
this reagent.

Page 1 of 2202 InOrg CPM
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Lab Name: Job No.:

SDG No.:

GENERAL CHEMISTRY BATCH WORKSHEET

140-11851-1

Batch Number: Batch Analyst:Batch Start Date:

Batch End Date:

Holmes, Jessica A

07/06/18  09:16

06/22/18  14:2221434

Batch Method:

TestAmerica Knoxville

202 InOrg CPM

Batch Notes

Balance ID B3

Normality of Base 0.0816 N

Field Volume Marked (Y/N) Y

Sulfuric Acid ID 85N01H2SO4_00004

Volume of H2SO4 20 mL

Leakage Noted (Y/N) N

Ammonium Hydroxide ID 85N01NH4OH_00004

Volume of NH4OH 24.5 mL

Oven, Bath or Block Temperature 1 27 Degrees C

Oven ID ACS OV1

Basis Basis Description

T Total/NA

The pound sign (#) in the amount added field denotes that the reagent was used undiluted. All calculations are performed using the stated concentration for 
this reagent.

Page 2 of 2202 InOrg CPM
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Lab Name: Job No.:

SDG No.:

GENERAL CHEMISTRY BATCH WORKSHEET

140-11851-1

Batch Number: Batch Analyst:Batch Start Date:

Batch End Date:

Holmes, Jessica A

07/06/18  09:15

06/22/18  14:2621435

Batch Method:

TestAmerica Knoxville

202 Org CPM

Lab Sample ID Client Sample ID Method Chain Basis TareWeight TareDateTime DesDateTime Weight1 WT1DateTime Weight2

M5/M202 ACETONE 
REAGENT BLANK

63.59499 g 06/22/2018 
14:30

07/02/2018 
08:20

63.59525 g 06/30/2018 
11:30

63.59513 g202 Org CPM T140-11851-A-8

M202 RUN 1 ORG 66.51409 g 06/22/2018 
14:30

07/02/2018 
08:20

66.51913 g 07/03/2018 
09:13

66.51901 g202 Org CPM T140-11851-A-10

M202 RUN 2 ORG 64.71764 g 06/22/2018 
14:30

07/02/2018 
08:20

64.72179 g 07/03/2018 
09:13

64.72175 g202 Org CPM T140-11851-A-13

M202 RUN 3 ORG 63.44175 g 06/22/2018 
14:30

07/02/2018 
08:20

63.44903 g 07/03/2018 
09:13

63.44860 g202 Org CPM T140-11851-A-16

M202 FIELD BLANK 
ORG

66.91742 g 06/22/2018 
14:30

07/02/2018 
08:20

66.91946 g 07/03/2018 
09:13

66.91956 g202 Org CPM T140-11851-A-19

M202 PROOF BLANK 
ORG

66.29341 g 06/22/2018 
14:30

07/02/2018 
08:20

66.29622 g 07/03/2018 
09:13

66.29625 g202 Org CPM T140-11851-A-22

M202 HEXANE 
REAGENT BLANK

65.53789 g 06/22/2018 
14:30

07/02/2018 
08:20

65.53880 g 07/03/2018 
09:13

65.53865 g202 Org CPM T140-11851-A-25

Lab Sample ID Client Sample ID Method Chain Basis WT2DateTime Weight3 WT3DateTime AvgWeight CalcMsg AnalysisComment

M5/M202 ACETONE 
REAGENT BLANK

07/02/2018 
09:09

63.59519 g OK 225mL202 Org CPM T140-11851-A-8

M202 RUN 1 ORG 07/05/2018 
11:13

66.51907 g OK 183mL202 Org CPM T140-11851-A-10

M202 RUN 2 ORG 07/05/2018 
11:13

64.72177 g OK 130mL202 Org CPM T140-11851-A-13

M202 RUN 3 ORG 07/05/2018 
11:13

63.44891 g 07/06/2018 
08:41

63.448846666666
7 g

OK 185mL202 Org CPM T140-11851-A-16

M202 FIELD BLANK 
ORG

07/05/2018 
11:13

66.91951 g OK 130mL202 Org CPM T140-11851-A-19

M202 PROOF BLANK 
ORG

07/05/2018 
11:13

66.296235 g OK 89mL202 Org CPM T140-11851-A-22

M202 HEXANE 
REAGENT BLANK

07/05/2018 
11:13

65.538725 g OK 225mL202 Org CPM T140-11851-A-25

Batch Notes

Balance ID B3

Oven, Bath or Block Temperature 1 105 Degrees C

Oven ID ACS OV1

Basis Basis Description

T Total/NA

The pound sign (#) in the amount added field denotes that the reagent was used undiluted. All calculations are performed using the stated concentration for 
this reagent.

Page 1 of 1202 Org CPM

07/10/2018Page 52 of 63



Lab Name: Job No.:

SDG No.:

GENERAL CHEMISTRY BATCH WORKSHEET

140-11851-1

Batch Number: Batch Analyst:Batch Start Date:

Batch End Date:

Holmes, Jessica A

07/02/18  11:10

07/02/18  09:0921658

Batch Method:

TestAmerica Knoxville

5

Lab Sample ID Client Sample ID Method Chain Basis SampleVolume

M5 RUN 1 PNR 40 mL5 T140-11851-A-5

M5 RUN 2 PNR 100 mL5 T140-11851-A-6

M5 RUN 3 PNR 140 mL5 T140-11851-A-7

M5/M202 ACETONE 
REAGENT BLANK

225 mL5 T140-11851-A-8

Batch Notes

Basis Basis Description

T Total/NA

The pound sign (#) in the amount added field denotes that the reagent was used undiluted. All calculations are performed using the stated concentration for 
this reagent.
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Shipping and
Receiving
Documents
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ANALYTICAL REPORT

Job Number: 140-11850-1

Job Description: Haverhill Bypass Vent Stk 6- Method 26/8A

For:
URS Corporation

105 Mitchell Road, Suite 200
Oak Ridge, TN  37830

Attention:  John Carson

_____________________________________________

Approved for release.
Courtney M Adkins
Project Manager I
7/6/2018 2:35 PM

Courtney M Adkins, Project Manager I
5815 Middlebrook Pike, Knoxville, TN, 37921

(865)291-3000       
courtney.adkins@testamericainc.com

07/06/2018  

This report may not be reproduced except in full, and with written approval from the laboratory.  For questions please
contact the Project Manager at the e-mail address or telephone number listed on this page.

TestAmerica Laboratories, Inc.

TestAmerica Knoxville   5815 Middlebrook Pike, Knoxville, TN  37921

Tel (865) 291-3000  Fax (865) 584-4315 www.testamericainc.com
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Definitions/Glossary
TestAmerica Job ID: 140-11850-1Client: URS Corporation

Project/Site: Haverhill Bypass Vent Stk 6- Method 5/8A

Glossary

These commonly used abbreviations may or may not be present in this report.

¤ Listed under the "D" column to designate that the result is reported on a dry weight basis

Abbreviation

%R Percent Recovery

CFL Contains Free Liquid

CNF Contains No Free Liquid

DER Duplicate Error Ratio (normalized absolute difference)

Dil Fac Dilution Factor

DL Detection Limit (DoD/DOE)

DL, RA, RE, IN Indicates a Dilution, Re-analysis, Re-extraction, or additional Initial metals/anion analysis of the sample

DLC Decision Level Concentration (Radiochemistry)

EDL Estimated Detection Limit (Dioxin)

LOD Limit of Detection (DoD/DOE)

LOQ Limit of Quantitation (DoD/DOE)

MDA Minimum Detectable Activity (Radiochemistry)

MDC Minimum Detectable Concentration (Radiochemistry)

MDL Method Detection Limit

ML Minimum Level (Dioxin)

NC Not Calculated

ND Not Detected at the reporting limit (or MDL or EDL if shown)

PQL Practical Quantitation Limit

QC Quality Control

RER Relative Error Ratio (Radiochemistry)

RL Reporting Limit or Requested Limit (Radiochemistry)

RPD Relative Percent Difference, a measure of the relative difference between two points

TEF Toxicity Equivalent Factor (Dioxin)

TEQ Toxicity Equivalent Quotient (Dioxin)

TestAmerica Knoxville
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Method Summary
TestAmerica Job ID: 140-11850-1Client: URS Corporation

Project/Site: Haverhill Bypass Vent Stk 6- Method 5/8A

Method Method Description LaboratoryProtocol

SW8460050/26A Hydrogen Halide and Halogen Emissions/Stationary Sources (Mod) TAL KNX

EPA8A Determination of Sulfuric Acid and Sulfur Dioxide Emissions TAL KNX

SW8460050/26A Extraction of Hydrogen Halide and Halogen Emissions TAL KNX

EPA8A Extraction of Sulfuric Acid and Sulfur Dioxide Emissions TAL KNX

Protocol References:

EPA = US Environmental Protection Agency

SW846 = "Test Methods For Evaluating Solid Waste, Physical/Chemical Methods", Third Edition, November 1986 And Its Updates.

Laboratory References:

TAL KNX = TestAmerica Knoxville, 5815 Middlebrook Pike, Knoxville, TN 37921, TEL (865)291-3000

TestAmerica Knoxville
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Sample Summary
TestAmerica Job ID: 140-11850-1Client: URS Corporation

Project/Site: Haverhill Bypass Vent Stk 6- Method 5/8A

Lab Sample ID Client Sample ID ReceivedCollectedMatrix

140-11850-1 M26 RUN 1 Air 06/14/18 00:00 06/18/18 17:20

140-11850-2 M26 RUN 2 Air 06/14/18 00:00 06/18/18 17:20

140-11850-3 M26 RUN 3 Air 06/15/18 00:00 06/18/18 17:20

140-11850-4 M26 REAGENT BLANK Air 06/15/18 00:00 06/18/18 17:20

140-11850-5 CCM-1 Air 06/13/18 00:00 06/18/18 17:20

140-11850-6 CCM-2 Air 06/13/18 00:00 06/18/18 17:20

140-11850-7 CCM-3 Air 06/14/18 00:00 06/18/18 17:20

140-11850-8 CCM REAGENT BLANK Air 06/14/18 00:00 06/18/18 17:20

TestAmerica Knoxville
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Job Narrative
140-11850-1

Sample Receipt 

The samples were received on June 18, 2018 at 5:20 PM in good condition and properly preserved.  The temperature of the cooler at 
receipt was 19.9º C.

Quality Control and Data Interpretation

Unless otherwise noted, all holding times, and QC criteria were met and the test results shown in this report meet all applicable NELAC 
requirements.

General Chemistry 

Analysis of Stationary Source Emission Samples by Ion Chromatography:  Samples were analyzed for chloride by ion chromatography 
using SOP number KNOX- WC-005 (based on EPA methods 9056, 9057 and 26A).  All sample results were reported as total µg 
hydrogen chloride.  Results were calculated using the following equation:

Hydrogen Chloride, µg = (Chloride, µg/mL) × (Sample Volume, mL) × (Molecular Weight HCl / Molecular Weight Cl) × Bench DF

Note: A sample volume of 100 mL was used to convert the results to total µg for the method blanks, laboratory control samples, and client 
reagent blanks.

For demonstration of analytical method performance on these samples, TestAmerica Knoxville analyzed matrix spikes (MS) and matrix 
spike duplicates (MSD). Acceptable recoveries of these spikes demonstrate that quantitation from this particular stack gas matrix is 
accurate and acceptable. Impinger samples containing 0.1N sulfuric acid and 0.1N sodium hydroxide often display matrix interference 
effects causing poor method performance and possibly giving unreliable data unless the interference is dealt with. Therefore, the samples 
were diluted in the lab to reduce the interference for a more accurate anion response. The samples may be analyzed at increasing 
dilutions along with matrix spikes until matrix spikes display acceptable recoveries.

Analysis of Stationary Source Emission Samples by Ion Chromatography:  Samples were analyzed for sulfate by ion chromatography 
using SOP number KNOX-WC-005 (based on EPA methods 9056, 9057 and 26A). Results were reported as total µg sulfate.

Results were calculated using the following equation:

Sulfate, µg = (Sulfate, µg/mL) × (Sample Volume, mL) × Bench DF

Note:  A sample volume of 100 mL was used to convert the results to total µg for the method blanks, laboratory control samples, and 
client reagent blanks.

No additional analytical or quality issues were noted, other than those described above or in the Definitions/Glossary page.
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QC Association Summary
TestAmerica Job ID: 140-11850-1Client: URS Corporation

Project/Site: Haverhill Bypass Vent Stk 6- Method 5/8A

HPLC/IC

Prep Batch: 21690

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Air 8A140-11850-5 CCM-1 Total/NA

Air 8A140-11850-6 CCM-2 Total/NA

Air 8A140-11850-7 CCM-3 Total/NA

Air 8A140-11850-8 CCM REAGENT BLANK Total/NA

Air 8AMB 140-21690/1-A Method Blank Total/NA

Air 8ALCS 140-21690/2-A Lab Control Sample Total/NA

Air 8ALCSD 140-21690/3-A Lab Control Sample Dup Total/NA

Air 8A140-11850-6 MS CCM-2 Total/NA

Air 8A140-11850-6 MSD CCM-2 Total/NA

Prep Batch: 21692

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Air 0050/26A140-11850-1 M26 RUN 1 Total/NA

Air 0050/26A140-11850-2 M26 RUN 2 Total/NA

Air 0050/26A140-11850-3 M26 RUN 3 Total/NA

Air 0050/26A140-11850-4 M26 REAGENT BLANK Total/NA

Air 0050/26AMB 140-21692/3-A Method Blank Total/NA

Air 0050/26ALCS 140-21692/1-A Lab Control Sample Total/NA

Air 0050/26ALCSD 140-21692/2-A Lab Control Sample Dup Total/NA

Air 0050/26A140-11850-2 MS M26 RUN 2 Total/NA

Air 0050/26A140-11850-2 MSD M26 RUN 2 Total/NA

Analysis Batch: 21693

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Air 0050/26A 21692140-11850-1 M26 RUN 1 Total/NA

Air 0050/26A 21692140-11850-2 M26 RUN 2 Total/NA

Air 0050/26A 21692140-11850-3 M26 RUN 3 Total/NA

Air 0050/26A 21692140-11850-4 M26 REAGENT BLANK Total/NA

Air 0050/26A 21692MB 140-21692/3-A Method Blank Total/NA

Air 0050/26A 21692LCS 140-21692/1-A Lab Control Sample Total/NA

Air 0050/26A 21692LCSD 140-21692/2-A Lab Control Sample Dup Total/NA

Air 0050/26A 21692140-11850-2 MS M26 RUN 2 Total/NA

Air 0050/26A 21692140-11850-2 MSD M26 RUN 2 Total/NA

Analysis Batch: 21711

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Air 8A 21690140-11850-5 CCM-1 Total/NA

Air 8A 21690140-11850-6 CCM-2 Total/NA

Air 8A 21690140-11850-7 CCM-3 Total/NA

Air 8A 21690140-11850-8 CCM REAGENT BLANK Total/NA

Air 8A 21690MB 140-21690/1-A Method Blank Total/NA

Air 8A 21690LCS 140-21690/2-A Lab Control Sample Total/NA

Air 8A 21690LCSD 140-21690/3-A Lab Control Sample Dup Total/NA

Air 8A 21690140-11850-6 MS CCM-2 Total/NA

Air 8A 21690140-11850-6 MSD CCM-2 Total/NA

TestAmerica Knoxville
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Client Sample Results
TestAmerica Job ID: 140-11850-1Client: URS Corporation

Project/Site: Haverhill Bypass Vent Stk 6- Method 5/8A

Lab Sample ID: 140-11850-1Client Sample ID: M26 RUN 1
Matrix: AirDate Collected: 06/14/18 00:00

Date Received: 06/18/18 17:20
Sample Container:  Amber Glass 1 liter Wide - unpreserved

Method: 0050/26A - Hydrogen Halide and Halogen Emissions/Stationary Sources (Mod)
RL MDL

Hydrogen Chloride 105000 33400 14000 ug/Sample 07/02/18 00:00 07/02/18 10:37 1000

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Lab Sample ID: 140-11850-2Client Sample ID: M26 RUN 2
Matrix: AirDate Collected: 06/14/18 00:00

Date Received: 06/18/18 17:20
Sample Container:  Amber Glass 1 liter Wide - unpreserved

Method: 0050/26A - Hydrogen Halide and Halogen Emissions/Stationary Sources (Mod)
RL MDL

Hydrogen Chloride 90800 34500 14500 ug/Sample 07/02/18 00:00 07/02/18 10:55 1000

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Lab Sample ID: 140-11850-3Client Sample ID: M26 RUN 3
Matrix: AirDate Collected: 06/15/18 00:00

Date Received: 06/18/18 17:20
Sample Container:  Amber Glass 1 liter Wide - unpreserved

Method: 0050/26A - Hydrogen Halide and Halogen Emissions/Stationary Sources (Mod)
RL MDL

Hydrogen Chloride 120000 17200 7230 ug/Sample 07/02/18 00:00 07/02/18 11:47 500

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Lab Sample ID: 140-11850-4Client Sample ID: M26 REAGENT BLANK
Matrix: AirDate Collected: 06/15/18 00:00

Date Received: 06/18/18 17:20
Sample Container:  Amber Glass 250ml - unpreserved

Method: 0050/26A - Hydrogen Halide and Halogen Emissions/Stationary Sources (Mod)
RL MDL

Hydrogen Chloride ND 20.6 8.64 ug/Sample 07/02/18 00:00 07/02/18 12:04 2

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Lab Sample ID: 140-11850-5Client Sample ID: CCM-1
Matrix: AirDate Collected: 06/13/18 00:00

Date Received: 06/18/18 17:20
Sample Container:  Plastic 125mL - unpreserved

Method: 8A - Determination of Sulfuric Acid and Sulfur Dioxide Emissions
RL MDL

Sulfate 30400 1400 252 ug/Sample 07/02/18 00:00 07/02/18 18:23 50

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Lab Sample ID: 140-11850-6Client Sample ID: CCM-2
Matrix: AirDate Collected: 06/13/18 00:00

Date Received: 06/18/18 17:20
Sample Container:  Plastic 125mL - unpreserved

Method: 8A - Determination of Sulfuric Acid and Sulfur Dioxide Emissions
RL MDL

Sulfate 18300 1700 306 ug/Sample 07/02/18 00:00 07/02/18 18:43 50

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

TestAmerica Knoxville
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Client Sample Results
TestAmerica Job ID: 140-11850-1Client: URS Corporation

Project/Site: Haverhill Bypass Vent Stk 6- Method 5/8A

Lab Sample ID: 140-11850-7Client Sample ID: CCM-3
Matrix: AirDate Collected: 06/14/18 00:00

Date Received: 06/18/18 17:20
Sample Container:  Plastic 125mL - unpreserved

Method: 8A - Determination of Sulfuric Acid and Sulfur Dioxide Emissions
RL MDL

Sulfate 30200 2550 459 ug/Sample 07/02/18 00:00 07/02/18 19:42 50

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Lab Sample ID: 140-11850-8Client Sample ID: CCM REAGENT BLANK
Matrix: AirDate Collected: 06/14/18 00:00

Date Received: 06/18/18 17:20
Sample Container:  Amber Glass 250ml - unpreserved

Method: 8A - Determination of Sulfuric Acid and Sulfur Dioxide Emissions
RL MDL

Sulfate ND 100 18.0 ug/Sample 07/02/18 00:00 07/02/18 20:02 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

TestAmerica Knoxville
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Default Detection Limits
Client: URS Corporation TestAmerica Job ID: 140-11850-1
Project/Site: Haverhill Bypass Vent Stk 6- Method 5/8A

Method: 0050/26A - Hydrogen Halide and Halogen Emissions/Stationary Sources (Mod)
Prep: 0050/26A

10.3Hydrogen Chloride ug/Sample

Analyte Units MethodMDLRL

4.32 0050/26A

Method: 8A - Determination of Sulfuric Acid and Sulfur Dioxide Emissions
Prep: 8A

100Sulfate ug/Sample

Analyte Units MethodMDLRL

18.0 8A

TestAmerica Knoxville
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QC Sample Results
TestAmerica Job ID: 140-11850-1Client: URS Corporation

Project/Site: Haverhill Bypass Vent Stk 6- Method 5/8A

Method: 0050/26A - Hydrogen Halide and Halogen Emissions/Stationary Sources (Mod)

Client Sample ID: Method BlankLab Sample ID: MB 140-21692/3-A
Matrix: Air Prep Type: Total/NA
Analysis Batch: 21693 Prep Batch: 21692

RL MDL

Hydrogen Chloride ND 10.3 4.32 ug/Sample 07/02/18 00:00 07/02/18 10:02 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

Client Sample ID: Lab Control SampleLab Sample ID: LCS 140-21692/1-A
Matrix: Air Prep Type: Total/NA
Analysis Batch: 21693 Prep Batch: 21692

Hydrogen Chloride 77.1 84.56 ug/Sample 110 90 - 110

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Client Sample ID: Lab Control Sample DupLab Sample ID: LCSD 140-21692/2-A
Matrix: Air Prep Type: Total/NA
Analysis Batch: 21693 Prep Batch: 21692

Hydrogen Chloride 77.1 76.27 ug/Sample 99 90 - 110 10 20

Analyte

LCSD LCSD

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits LimitRPD

RPD

Client Sample ID: M26 RUN 2Lab Sample ID: 140-11850-2 MS
Matrix: Air Prep Type: Total/NA
Analysis Batch: 21693 Prep Batch: 21692

Hydrogen Chloride 90800 344000 432300 ug/Sample 99 75 - 125

Analyte

MS MS

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits

Client Sample ID: M26 RUN 2Lab Sample ID: 140-11850-2 MSD
Matrix: Air Prep Type: Total/NA
Analysis Batch: 21693 Prep Batch: 21692

Hydrogen Chloride 90800 344000 434800 ug/Sample 100 75 - 125 1 20

Analyte

MSD MSD

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits LimitRPD

RPD

Method: 8A - Determination of Sulfuric Acid and Sulfur Dioxide Emissions

Client Sample ID: Method BlankLab Sample ID: MB 140-21690/1-A
Matrix: Air Prep Type: Total/NA
Analysis Batch: 21711 Prep Batch: 21690

RL MDL

Sulfate ND 100 18.0 ug/Sample 07/02/18 00:00 07/02/18 17:24 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

Client Sample ID: Lab Control SampleLab Sample ID: LCS 140-21690/2-A
Matrix: Air Prep Type: Total/NA
Analysis Batch: 21711 Prep Batch: 21690

Sulfate 250 247.6 ug/Sample 99 90 - 110

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

TestAmerica Knoxville
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QC Sample Results
TestAmerica Job ID: 140-11850-1Client: URS Corporation

Project/Site: Haverhill Bypass Vent Stk 6- Method 5/8A

Method: 8A - Determination of Sulfuric Acid and Sulfur Dioxide Emissions (Continued)

Client Sample ID: Lab Control Sample DupLab Sample ID: LCSD 140-21690/3-A
Matrix: Air Prep Type: Total/NA
Analysis Batch: 21711 Prep Batch: 21690

Sulfate 250 250.4 ug/Sample 100 90 - 110 1 20

Analyte

LCSD LCSD

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits LimitRPD

RPD

Client Sample ID: CCM-2Lab Sample ID: 140-11850-6 MS
Matrix: Air Prep Type: Total/NA
Analysis Batch: 21711 Prep Batch: 21690

Sulfate 18300 8500 26310 ug/Sample 94 75 - 125

Analyte

MS MS

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits

Client Sample ID: CCM-2Lab Sample ID: 140-11850-6 MSD
Matrix: Air Prep Type: Total/NA
Analysis Batch: 21711 Prep Batch: 21690

Sulfate 18300 8500 26420 ug/Sample 96 75 - 125 0 20

Analyte

MSD MSD

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits LimitRPD

RPD

TestAmerica Knoxville
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Lab Chronicle
Client: URS Corporation TestAmerica Job ID: 140-11850-1
Project/Site: Haverhill Bypass Vent Stk 6- Method 5/8A

Client Sample ID: M26 RUN 1 Lab Sample ID: 140-11850-1
Matrix: AirDate Collected: 06/14/18 00:00

Date Received: 06/18/18 17:20

Prep 0050/26A JMH07/02/18 00:00 TAL KNX21692

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA 1 Sample 325 mL

Analysis 0050/26A 1000 21693 07/02/18 10:37 JMH TAL KNXTotal/NA 10 mL 10 mL

1500Instrument ID:

Client Sample ID: M26 RUN 2 Lab Sample ID: 140-11850-2
Matrix: AirDate Collected: 06/14/18 00:00

Date Received: 06/18/18 17:20

Prep 0050/26A JMH07/02/18 00:00 TAL KNX21692

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA 1 Sample 335 mL

Analysis 0050/26A 1000 21693 07/02/18 10:55 JMH TAL KNXTotal/NA 10 mL 10 mL

1500Instrument ID:

Client Sample ID: M26 RUN 3 Lab Sample ID: 140-11850-3
Matrix: AirDate Collected: 06/15/18 00:00

Date Received: 06/18/18 17:20

Prep 0050/26A JMH07/02/18 00:00 TAL KNX21692

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA 1 Sample 335 mL

Analysis 0050/26A 500 21693 07/02/18 11:47 JMH TAL KNXTotal/NA 10 mL 10 mL

1500Instrument ID:

Client Sample ID: M26 REAGENT BLANK Lab Sample ID: 140-11850-4
Matrix: AirDate Collected: 06/15/18 00:00

Date Received: 06/18/18 17:20

Prep 0050/26A JMH07/02/18 00:00 TAL KNX21692

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA 1 Sample 100 mL

Analysis 0050/26A 2 21693 07/02/18 12:04 JMH TAL KNXTotal/NA 10 mL 10 mL

1500Instrument ID:

Client Sample ID: CCM-1 Lab Sample ID: 140-11850-5
Matrix: AirDate Collected: 06/13/18 00:00

Date Received: 06/18/18 17:20

Prep 8A JMH07/02/18 00:00 TAL KNX21690

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA 1 Sample 28 mL

Analysis 8A 50 21711 07/02/18 18:23 JMH TAL KNXTotal/NA 10 mL 10 mL

320Instrument ID:

TestAmerica Knoxville
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Lab Chronicle
Client: URS Corporation TestAmerica Job ID: 140-11850-1
Project/Site: Haverhill Bypass Vent Stk 6- Method 5/8A

Client Sample ID: CCM-2 Lab Sample ID: 140-11850-6
Matrix: AirDate Collected: 06/13/18 00:00

Date Received: 06/18/18 17:20

Prep 8A JMH07/02/18 00:00 TAL KNX21690

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA 1 Sample 34 mL

Analysis 8A 50 21711 07/02/18 18:43 JMH TAL KNXTotal/NA 10 mL 10 mL

320Instrument ID:

Client Sample ID: CCM-3 Lab Sample ID: 140-11850-7
Matrix: AirDate Collected: 06/14/18 00:00

Date Received: 06/18/18 17:20

Prep 8A JMH07/02/18 00:00 TAL KNX21690

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA 1 Sample 51 mL

Analysis 8A 50 21711 07/02/18 19:42 JMH TAL KNXTotal/NA 10 mL 10 mL

320Instrument ID:

Client Sample ID: CCM REAGENT BLANK Lab Sample ID: 140-11850-8
Matrix: AirDate Collected: 06/14/18 00:00

Date Received: 06/18/18 17:20

Prep 8A JMH07/02/18 00:00 TAL KNX21690

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA 1 Sample 100 mL

Analysis 8A 1 21711 07/02/18 20:02 JMH TAL KNXTotal/NA 10 mL 10 mL

320Instrument ID:

Client Sample ID: Method Blank Lab Sample ID: MB 140-21690/1-A
Matrix: AirDate Collected: N/A

Date Received: N/A

Prep 8A JMH07/02/18 00:00 TAL KNX21690

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA 1 Sample 100 mL

Analysis 8A 1 21711 07/02/18 17:24 JMH TAL KNXTotal/NA 10 mL 10 mL

320Instrument ID:

Client Sample ID: Method Blank Lab Sample ID: MB 140-21692/3-A
Matrix: AirDate Collected: N/A

Date Received: N/A

Prep 0050/26A JMH07/02/18 00:00 TAL KNX21692

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA 1 Sample 100 mL

Analysis 0050/26A 1 21693 07/02/18 10:02 JMH TAL KNXTotal/NA 10 mL 10 mL

1500Instrument ID:

TestAmerica Knoxville
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Lab Chronicle
Client: URS Corporation TestAmerica Job ID: 140-11850-1
Project/Site: Haverhill Bypass Vent Stk 6- Method 5/8A

Client Sample ID: Lab Control Sample Lab Sample ID: LCS 140-21690/2-A
Matrix: AirDate Collected: N/A

Date Received: N/A

Prep 8A JMH07/02/18 00:00 TAL KNX21690

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA 1 Sample 100 mL

Analysis 8A 1 21711 07/02/18 17:44 JMH TAL KNXTotal/NA 10 mL 10 mL

320Instrument ID:

Client Sample ID: Lab Control Sample Lab Sample ID: LCS 140-21692/1-A
Matrix: AirDate Collected: N/A

Date Received: N/A

Prep 0050/26A JMH07/02/18 00:00 TAL KNX21692

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA 1 Sample 100 mL

Analysis 0050/26A 1 21693 07/02/18 09:27 JMH TAL KNXTotal/NA 10 mL 10 mL

1500Instrument ID:

Client Sample ID: Lab Control Sample Dup Lab Sample ID: LCSD 140-21690/3-A
Matrix: AirDate Collected: N/A

Date Received: N/A

Prep 8A JMH07/02/18 00:00 TAL KNX21690

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA 1 Sample 100 mL

Analysis 8A 1 21711 07/02/18 18:03 JMH TAL KNXTotal/NA 10 mL 10 mL

320Instrument ID:

Client Sample ID: Lab Control Sample Dup Lab Sample ID: LCSD 140-21692/2-A
Matrix: AirDate Collected: N/A

Date Received: N/A

Prep 0050/26A JMH07/02/18 00:00 TAL KNX21692

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA 1 Sample 100 mL

Analysis 0050/26A 1 21693 07/02/18 09:45 JMH TAL KNXTotal/NA 10 mL 10 mL

1500Instrument ID:

Client Sample ID: M26 RUN 2 Lab Sample ID: 140-11850-2 MS
Matrix: AirDate Collected: 06/14/18 00:00

Date Received: 06/18/18 17:20

Prep 0050/26A JMH07/02/18 00:00 TAL KNX21692

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA 1 Sample 335 mL

Analysis 0050/26A 1000 21693 07/02/18 11:12 JMH TAL KNXTotal/NA 10 mL 10 mL

1500Instrument ID:

TestAmerica Knoxville
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Lab Chronicle
Client: URS Corporation TestAmerica Job ID: 140-11850-1
Project/Site: Haverhill Bypass Vent Stk 6- Method 5/8A

Client Sample ID: M26 RUN 2 Lab Sample ID: 140-11850-2 MSD
Matrix: AirDate Collected: 06/14/18 00:00

Date Received: 06/18/18 17:20

Prep 0050/26A JMH07/02/18 00:00 TAL KNX21692

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA 1 Sample 335 mL

Analysis 0050/26A 1000 21693 07/02/18 11:29 JMH TAL KNXTotal/NA 10 mL 10 mL

1500Instrument ID:

Client Sample ID: CCM-2 Lab Sample ID: 140-11850-6 MS
Matrix: AirDate Collected: 06/13/18 00:00

Date Received: 06/18/18 17:20

Prep 8A JMH07/02/18 00:00 TAL KNX21690

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA 1 Sample 34 mL

Analysis 8A 50 21711 07/02/18 19:03 JMH TAL KNXTotal/NA 10 mL 10 mL

320Instrument ID:

Client Sample ID: CCM-2 Lab Sample ID: 140-11850-6 MSD
Matrix: AirDate Collected: 06/13/18 00:00

Date Received: 06/18/18 17:20

Prep 8A JMH07/02/18 00:00 TAL KNX21690

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA 1 Sample 34 mL

Analysis 8A 50 21711 07/02/18 19:22 JMH TAL KNXTotal/NA 10 mL 10 mL

320Instrument ID:

Laboratory References:

TAL KNX = TestAmerica Knoxville, 5815 Middlebrook Pike, Knoxville, TN 37921, TEL (865)291-3000

TestAmerica Knoxville
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Accreditation/Certification Summary
Client: URS Corporation TestAmerica Job ID: 140-11850-1
Project/Site: Haverhill Bypass Vent Stk 6- Method 5/8A

Laboratory: TestAmerica Knoxville
All accreditations/certifications held by this laboratory are listed.  Not all accreditations/certifications are applicable to this report.

Authority Program EPA Region Identification Number Expiration Date

N/AAFCEE

ANAB DoD ELAP L2311 02-13-19

Arkansas DEQ State Program 6 88-0688 06-16-19

California State Program 9 2423 06-30-19

Colorado State Program 8 TN00009 02-28-19

Connecticut State Program 1 PH-0223 09-30-19

Florida NELAP 4 E87177 06-30-19

Georgia State Program 4 906 04-13-20

Hawaii State Program 9 N/A 04-13-19

Kansas NELAP 7 E-10349 10-31-18

Kentucky (DW) State Program 4 90101 12-31-18

Louisiana NELAP 6 83979 06-30-19

Louisiana (DW) NELAP 6 LA160005 12-31-18

Maryland State Program 3 277 03-31-19

Michigan State Program 5 9933 04-13-20

Nevada State Program 9 TN00009 07-31-18

New Jersey NELAP 2 TN001 06-30-19

New York NELAP 2 10781 03-31-19

North Carolina (DW) State Program 4 21705 07-31-18

North Carolina (WW/SW) State Program 4 64 12-31-18

Ohio VAP State Program 5 CL0059 11-22-18

Oklahoma State Program 6 9415 08-31-18

Oregon NELAP 10 TNI0189 01-01-19

Pennsylvania NELAP 3 68-00576 12-31-18

Tennessee State Program 4 2014 04-13-20

Texas NELAP 6 T104704380-16-9 08-31-18

US Fish & Wildlife Federal LE-058448-0 07-31-18

USDA Federal P330-16-00262 08-20-19

Utah NELAP 8 TN00009 07-31-18

Virginia NELAP 3 460176 09-14-18

Washington State Program 10 C593 01-19-19

West Virginia (DW) State Program 3 9955C 12-31-18

West Virginia DEP State Program 3 345 04-30-19

Wisconsin State Program 5 998044300 08-31-18

TestAmerica Knoxville

07/06/2018Page 18 of 228



Lab Name: Job No.:

SDG No.:

HPLC/IC MANUAL INTEGRATION SUMMARY

TestAmerica Knoxville 140-11850-1

Instrument ID: Analysis Batch Number:1500 20716

Lab Sample ID: Client Sample ID:

Date Analyzed: Lab File ID:

COMPOUND NAME RETENTION
TIME

MANUAL INTEGRATION
DATEANALYSTREASON

IC 140-20716/1

1140-0008330-001.d05/29/18 09:43 GC Column: AS22 ID:

Fluoride Split Peak humphreyj 05/29/18 14:193.37
Chloride Split Peak humphreyj 05/29/18 14:184.87
Nitrite as N Split Peak humphreyj 05/29/18 14:185.87
Bromide Baseline Smoothing humphreyj 05/29/18 14:177.02
Nitrate as N Baseline Smoothing humphreyj 05/29/18 14:177.94

Lab Sample ID: Client Sample ID:

Date Analyzed: Lab File ID:

COMPOUND NAME RETENTION
TIME

MANUAL INTEGRATION
DATEANALYSTREASON

IC 140-20716/2

2140-0008330-002.d05/29/18 10:01 GC Column: AS22 ID:

Fluoride Split Peak humphreyj 05/29/18 14:213.37
Chloride Baseline Smoothing humphreyj 05/29/18 14:194.86
Nitrite as N Baseline Smoothing humphreyj 05/29/18 14:205.86
Bromide Baseline Smoothing humphreyj 05/29/18 14:207.01
Nitrate as N Baseline Smoothing humphreyj 05/29/18 14:207.93

Lab Sample ID: Client Sample ID:

Date Analyzed: Lab File ID:

COMPOUND NAME RETENTION
TIME

MANUAL INTEGRATION
DATEANALYSTREASON

IC 140-20716/3

3140-0008330-003.d05/29/18 10:18 GC Column: AS22 ID:

Fluoride Split Peak humphreyj 05/29/18 14:253.37
Chloride Split Peak humphreyj 05/29/18 14:244.87
Nitrite as N Split Peak humphreyj 05/29/18 14:245.86
Bromide Split Peak humphreyj 05/29/18 14:247.01
Nitrate as N Split Peak humphreyj 05/29/18 14:237.93

0050/26A
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Lab Name: Job No.:

SDG No.:

HPLC/IC MANUAL INTEGRATION SUMMARY

TestAmerica Knoxville 140-11850-1

Instrument ID: Analysis Batch Number:1500 20716

Lab Sample ID: Client Sample ID:

Date Analyzed: Lab File ID:

COMPOUND NAME RETENTION
TIME

MANUAL INTEGRATION
DATEANALYSTREASON

IC 140-20716/4

4140-0008330-004.d05/29/18 10:36 GC Column: AS22 ID:

Fluoride Split Peak humphreyj 05/29/18 14:273.37
Chloride Split Peak humphreyj 05/29/18 14:274.87
Nitrite as N Baseline Smoothing humphreyj 05/29/18 14:265.87
Nitrate as N Split Peak humphreyj 05/29/18 14:267.93

Lab Sample ID: Client Sample ID:

Date Analyzed: Lab File ID:

COMPOUND NAME RETENTION
TIME

MANUAL INTEGRATION
DATEANALYSTREASON

IC 140-20716/5

5140-0008330-005.d05/29/18 10:53 GC Column: AS22 ID:

Fluoride Split Peak humphreyj 05/29/18 14:303.37
Chloride Split Peak humphreyj 05/29/18 14:294.86
Nitrite as N Split Peak humphreyj 05/29/18 14:295.87
Bromide Split Peak humphreyj 05/29/18 14:297.01
Nitrate as N Baseline Smoothing humphreyj 05/29/18 14:287.93

Lab Sample ID: Client Sample ID:

Date Analyzed: Lab File ID:

COMPOUND NAME RETENTION
TIME

MANUAL INTEGRATION
DATEANALYSTREASON

ICB 140-20716/9

9140-0008330-009.d05/29/18 12:03 GC Column: AS22 ID:

Chloride Unspecified

0050/26A
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Lab Name: Job No.:

SDG No.:

HPLC/IC MANUAL INTEGRATION SUMMARY

TestAmerica Knoxville 140-11850-1

Instrument ID: Analysis Batch Number:1500 21693

Lab Sample ID: Client Sample ID:

Date Analyzed: Lab File ID:

COMPOUND NAME RETENTION
TIME

MANUAL INTEGRATION
DATEANALYSTREASON

CCV 140-21693/1

11140-0008684-001.d07/02/18 08:49 GC Column: AS22 ID:

Fluoride Split Peak humphreyj 07/03/18 08:063.36
Bromide Split Peak humphreyj 07/03/18 08:076.91
Nitrate as N Split Peak humphreyj 07/03/18 08:077.79

Lab Sample ID: Client Sample ID:

Date Analyzed: Lab File ID:

COMPOUND NAME RETENTION
TIME

MANUAL INTEGRATION
DATEANALYSTREASON

CCB 140-21693/2

12140-0008684-002.d07/02/18 09:10 GC Column: AS22 ID:

Chloride Unspecified

Lab Sample ID: Client Sample ID:

Date Analyzed: Lab File ID:

COMPOUND NAME RETENTION
TIME

MANUAL INTEGRATION
DATEANALYSTREASON

CCV 140-21693/13

23140-0008684-013.d07/02/18 12:39 GC Column: AS22 ID:

Fluoride Split Peak humphreyj 07/03/18 08:163.38
Chloride Split Peak humphreyj 07/03/18 08:164.84
Nitrate as N Baseline Smoothing humphreyj 07/03/18 08:167.83

0050/26A
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Lab Name: Job No.:

SDG No.:

HPLC/IC MANUAL INTEGRATION SUMMARY

TestAmerica Knoxville 140-11850-1

Instrument ID: Analysis Batch Number:320 21163

Lab Sample ID: Client Sample ID:

Date Analyzed: Lab File ID:

COMPOUND NAME RETENTION
TIME

MANUAL INTEGRATION
DATEANALYSTREASON

ICV 140-21163/8

8140-0008480-008.d06/12/18 19:42 GC Column: AS22 ID:

Sulfate Split Peak wasmundd 06/13/18 10:0411.58

8A
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Lab Name: Job No.:

SDG No.:

HPLC/IC MANUAL INTEGRATION SUMMARY

TestAmerica Knoxville 140-11850-1

Instrument ID: Analysis Batch Number:320 21711

Lab Sample ID: Client Sample ID:

Date Analyzed: Lab File ID:

COMPOUND NAME RETENTION
TIME

MANUAL INTEGRATION
DATEANALYSTREASON

140-11850-6 CCM-2

38140-0008692-007.d07/02/18 18:43 GC Column: AS22 ID:

Sulfate Split Peak humphreyj 07/03/18 13:1311.30

Lab Sample ID: Client Sample ID:

Date Analyzed: Lab File ID:

COMPOUND NAME RETENTION
TIME

MANUAL INTEGRATION
DATEANALYSTREASON

140-11850-6 MS CCM-2 MS

39140-0008692-008.d07/02/18 19:03 GC Column: AS22 ID:

Sulfate Split Peak humphreyj 07/03/18 13:1411.29

Lab Sample ID: Client Sample ID:

Date Analyzed: Lab File ID:

COMPOUND NAME RETENTION
TIME

MANUAL INTEGRATION
DATEANALYSTREASON

140-11850-6 MSD CCM-2 MSD

40140-0008692-009.d07/02/18 19:22 GC Column: AS22 ID:

Sulfate Split Peak humphreyj 07/03/18 13:1511.28

Lab Sample ID: Client Sample ID:

Date Analyzed: Lab File ID:

COMPOUND NAME RETENTION
TIME

MANUAL INTEGRATION
DATEANALYSTREASON

140-11850-7 CCM-3

41140-0008692-010.d07/02/18 19:42 GC Column: AS22 ID:

Sulfate Split Peak humphreyj 07/03/18 13:1611.28

8A
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Method 0050_26A
Hydrogen Halide and Halogen 

Emissions/Stationary Sources (Mod) 
by Method 0050_26A
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HPLC/IC LAB CONTROL SAMPLE RECOVERY
FORM III

Job No.:Lab Name:

SDG No.:

Level:Matrix: Low

140-11850-1

Lab File ID: 13140-0008684-003.dAir

Lab ID: LCS 140-21692/1-A Client ID:

TestAmerica Knoxville

REC 
%
REC

QC
LIMITSCONCENTRATION

(ug/Sample)

SPIKE
ADDED

(ug/Sample)
#

LCS LCS

COMPOUND
Hydrogen Chloride 77.1 84.56 90-110110

FORM III 0050/26A

# Column to be used to flag recovery and RPD values
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HPLC/IC LAB CONTROL SAMPLE DUPLICATE RECOVERY
FORM III

Job No.:Lab Name:

SDG No.:

Level:Matrix: Low

140-11850-1

Lab File ID: 14140-0008684-004.dAir

Lab ID: LCSD 140-21692/2-A Client ID:

TestAmerica Knoxville

COMPOUND

SPIKE
ADDED CONCENTRATION %

REC
%
RPD

QC LIMITS

RPD REC (ug/Sample) (ug/Sample)
#

LCSD LCSD

77.1 76.27 20 90-110Hydrogen Chloride 1099

FORM III 0050/26A

# Column to be used to flag recovery and RPD values
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HPLC/IC MATRIX SPIKE RECOVERY
FORM III

Job No.:Lab Name:

SDG No.:

Level:Matrix: Low

140-11850-1

Lab File ID: 19140-0008684-009.dAir

Lab ID: 140-11850-2 MS Client ID: M26 RUN 2 MS

TestAmerica Knoxville

LIMITS
COMPOUND

CONCENTRATION %
REC

QC

REC

SAMPLE
CONCENTRATION

SPIKE
ADDED

(ug/Sample) (ug/Sample) (ug/Sample)
#

MS MS

344000 432300 75-125Hydrogen Chloride 9990800

FORM III 0050/26A

# Column to be used to flag recovery and RPD values
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HPLC/IC MATRIX SPIKE DUPLICATE RECOVERY
FORM III

Job No.:Lab Name:

SDG No.:

Level:Matrix: Low

140-11850-1

Lab File ID: 20140-0008684-010.dAir

Lab ID: 140-11850-2 MSD Client ID: M26 RUN 2 MSD

TestAmerica Knoxville

COMPOUND

SPIKE
ADDED CONCENTRATION %

REC
%
RPD

QC LIMITS

RPD REC (ug/Sample) (ug/Sample)
#

MSD MSD

344000 434800 20 75-125Hydrogen Chloride 1100

FORM III 0050/26A

# Column to be used to flag recovery and RPD values
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FORM IV
HPLC/IC METHOD BLANK SUMMARY

Lab Name:

SDG No.:

Job No.: 140-11850-1TestAmerica Knoxville

Instrument ID:

Level:(Low/Med)

Date Extracted:

Date Analyzed: 07/02/2018  10:02

07/02/2018  00:00

Low

1500

Lab File ID: 15140-0008684-005.d Lab Sample ID: MB 140-21692/3-A

Matrix: Air

THIS METHOD BLANK APPLIES TO THE FOLLOWING SAMPLES:

LAB SAMPLE ID
LAB

FILE ID DATE ANALYZEDCLIENT SAMPLE ID
 07/02/2018  09:2713140-00086

84-003.d
LCS 140-21692/1-A

 07/02/2018  09:4514140-00086
84-004.d

LCSD 140-21692/2-A

 07/02/2018  10:3717140-00086
84-007.d

140-11850-1M26 RUN 1

 07/02/2018  10:5518140-00086
84-008.d

140-11850-2M26 RUN 2

 07/02/2018  11:1219140-00086
84-009.d

140-11850-2 MSM26 RUN 2 MS

 07/02/2018  11:2920140-00086
84-010.d

140-11850-2 MSDM26 RUN 2 MSD

 07/02/2018  11:4721140-00086
84-011.d

140-11850-3M26 RUN 3

 07/02/2018  12:0422140-00086
84-012.d

140-11850-4M26 REAGENT BLANK

FORM IV 0050/26A
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FORM I
HPLC/IC ORGANICS ANALYSIS DATA SHEET

Client Sample ID:

Lab Name: Job No.:

M26 RUN 1

SDG No.:

140-11850-1

Lab Sample ID: 140-11850-1

TestAmerica Knoxville

Matrix: 17140-0008684-007.dLab File ID:

Date Collected:0050/26AAnalysis Method:

Air

06/14/2018  00:00

Con. Extract Vol.:

Injection Volume:

GPC Cleanup:(Y/N)

Date Extracted:

Date Analyzed:

Dilution Factor: 1000

Extraction Method: 0050/26A 07/02/2018  00:00

07/02/2018  10:37

325(mL)

1(uL)

Sample wt/vol: 1(Sample)

% Moisture:

GC Column: ID:AS22

N

Analysis Batch No.: 21693 ug/SampleUnits:

CAS NO. COMPOUND NAME RESULT Q MDLRL

33400 140007647-01-0 Hydrogen Chloride 105000

FORM I 0050/26A

07/06/2018Page 30 of 228



Report Date: 03-Jul-2018 08:17:52 Chrom Revision: 2.2  07-Jun-2018 07:41:54

TestAmerica Knoxville

Target Compound Quantitation Report

Data File: \\ChromNA\Knoxville\ChromData\1500\20180703-8684.b\17140-0008684-007.d

Lims ID: 140-11850-A-1-A          

Client ID: M26 RUN 1

Sample Type: Client

Inject. Date: 02-Jul-2018 10:37:00 ALS Bottle#: 0 Worklist Smp#: 7

Injection Vol: 1.0 ul Dil. Factor: 1000.0000  

Sample Info: 140-0008684-007

Misc. Info.: 17 140-11850-a-1-a

Operator ID: Instrument ID: 1500

Method: \\ChromNA\Knoxville\ChromData\1500\20180703-8684.b\0050_26A_1500.m

Limit Group: IC 0050_26A ICAL

Last Update: 03-Jul-2018 08:17:45 Calib Date: 29-May-2018 11:28:00

Integrator: Falcon

Quant Method: External Standard Quant By: Initial Calibration

Last ICal File: \\ChromNA\Knoxville\ChromData\1500\20180529-8330.b\7140-0008330-007.d

Column 1 : Det: IC

Process Host: XAWRK009

First Level Reviewer: humphreyj Date: 03-Jul-2018 08:12:20

Compound
RT

(min.)
Exp RT
(min.)

Dlt RT
(min.) Response

OnCol Amt
ug/ml Flags

    2 Chloride     4.842     4.867    -0.025      6051004      0.3152      M

S   7 Hydrogen Chloride      0.3241       

QC Flag Legend
Review Flags

  M - Manually Integrated

07/06/2018Page 31 of 228



Report Date: 03-Jul-2018 08:17:52 Chrom Revision: 2.2  07-Jun-2018 07:41:54

TestAmerica Knoxville
Data File: \\ChromNA\Knoxville\ChromData\1500\20180703-8684.b\17140-0008684-007.d

Injection Date: 02-Jul-2018 10:37:00 Instrument ID: 1500 Operator ID:

Lims ID: 140-11850-A-1-A          Lab Sample ID: 140-11850-1              Worklist Smp#: 7

Client ID: M26 RUN 1

Injection Vol: 1.0 ul Dil. Factor: 1000.0000  ALS Bottle#: 0

Method: 0050_26A_1500 Limit Group: IC 0050_26A ICAL

Y Scaling: Method Defined: Scale to the Nth Largest Target: 1
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FORM I
HPLC/IC ORGANICS ANALYSIS DATA SHEET

Client Sample ID:

Lab Name: Job No.:

M26 RUN 2

SDG No.:

140-11850-1

Lab Sample ID: 140-11850-2

TestAmerica Knoxville

Matrix: 18140-0008684-008.dLab File ID:

Date Collected:0050/26AAnalysis Method:

Air

06/14/2018  00:00

Con. Extract Vol.:

Injection Volume:

GPC Cleanup:(Y/N)

Date Extracted:

Date Analyzed:

Dilution Factor: 1000

Extraction Method: 0050/26A 07/02/2018  00:00

07/02/2018  10:55

335(mL)

1(uL)

Sample wt/vol: 1(Sample)

% Moisture:

GC Column: ID:AS22

N

Analysis Batch No.: 21693 ug/SampleUnits:

CAS NO. COMPOUND NAME RESULT Q MDLRL

34500 145007647-01-0 Hydrogen Chloride 90800

FORM I 0050/26A
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Report Date: 03-Jul-2018 08:17:53 Chrom Revision: 2.2  07-Jun-2018 07:41:54

TestAmerica Knoxville

Target Compound Quantitation Report

Data File: \\ChromNA\Knoxville\ChromData\1500\20180703-8684.b\18140-0008684-008.d

Lims ID: 140-11850-A-2-A          

Client ID: M26 RUN 2

Sample Type: Client

Inject. Date: 02-Jul-2018 10:55:00 ALS Bottle#: 0 Worklist Smp#: 8

Injection Vol: 1.0 ul Dil. Factor: 1000.0000  

Sample Info: 140-0008684-008

Misc. Info.: 18 140-11850-a-2-a

Operator ID: Instrument ID: 1500

Method: \\ChromNA\Knoxville\ChromData\1500\20180703-8684.b\0050_26A_1500.m

Limit Group: IC 0050_26A ICAL

Last Update: 03-Jul-2018 08:17:45 Calib Date: 29-May-2018 11:28:00

Integrator: Falcon

Quant Method: External Standard Quant By: Initial Calibration

Last ICal File: \\ChromNA\Knoxville\ChromData\1500\20180529-8330.b\7140-0008330-007.d

Column 1 : Det: IC

Process Host: XAWRK009

First Level Reviewer: humphreyj Date: 03-Jul-2018 08:13:33

Compound
RT

(min.)
Exp RT
(min.)

Dlt RT
(min.) Response

OnCol Amt
ug/ml Flags

    1 Fluoride     3.367     3.367     0.000       421958    0.006912      M

    2 Chloride     4.833     4.867    -0.034      5084802      0.2636      M

    3 Nitrite as N     5.867 ND       

    4 Bromide     6.900     7.008    -0.108        24572    0.006102      M

    5 Nitrate as N     7.842     7.925    -0.083      1854185      0.0405      M

    6 Iodide    14.900    14.800     0.100        17455          NC       

S   7 Hydrogen Chloride      0.2711       

S   8 Hydro Fluoric Acid    0.007280       

S   9 Hydrobromic Acid    0.006179       

S  10 Nitric acid      0.1821       

S  11 Nitrous Acid     0.000 ND       

S  12 Br    0.006102       

S  13 Chlorine      0.2636       

QC Flag Legend
Processing Flags

  NC - Not Calibrated

Review Flags

  M - Manually Integrated
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Report Date: 03-Jul-2018 08:17:53 Chrom Revision: 2.2  07-Jun-2018 07:41:54

TestAmerica Knoxville
Data File: \\ChromNA\Knoxville\ChromData\1500\20180703-8684.b\18140-0008684-008.d

Injection Date: 02-Jul-2018 10:55:00 Instrument ID: 1500 Operator ID:

Lims ID: 140-11850-A-2-A          Lab Sample ID: 140-11850-2              Worklist Smp#: 8

Client ID: M26 RUN 2

Injection Vol: 1.0 ul Dil. Factor: 1000.0000  ALS Bottle#: 0

Method: 0050_26A_1500 Limit Group: IC 0050_26A ICAL

Y Scaling: Method Defined: Scale to the Nth Largest Target: 1
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FORM I
HPLC/IC ORGANICS ANALYSIS DATA SHEET

Client Sample ID:

Lab Name: Job No.:

M26 RUN 3

SDG No.:

140-11850-1

Lab Sample ID: 140-11850-3

TestAmerica Knoxville

Matrix: 21140-0008684-011.dLab File ID:

Date Collected:0050/26AAnalysis Method:

Air

06/15/2018  00:00

Con. Extract Vol.:

Injection Volume:

GPC Cleanup:(Y/N)

Date Extracted:

Date Analyzed:

Dilution Factor: 500

Extraction Method: 0050/26A 07/02/2018  00:00

07/02/2018  11:47

335(mL)

1(uL)

Sample wt/vol: 1(Sample)

% Moisture:

GC Column: ID:AS22

N

Analysis Batch No.: 21693 ug/SampleUnits:

CAS NO. COMPOUND NAME RESULT Q MDLRL

17200 72307647-01-0 Hydrogen Chloride 120000

FORM I 0050/26A
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Report Date: 03-Jul-2018 08:17:58 Chrom Revision: 2.2  07-Jun-2018 07:41:54

TestAmerica Knoxville

Target Compound Quantitation Report

Data File: \\ChromNA\Knoxville\ChromData\1500\20180703-8684.b\21140-0008684-011.d

Lims ID: 140-11850-A-3-A          

Client ID: M26 RUN 3

Sample Type: Client

Inject. Date: 02-Jul-2018 11:47:00 ALS Bottle#: 0 Worklist Smp#: 11

Injection Vol: 1.0 ul Dil. Factor: 500.0000   

Sample Info: 140-0008684-011

Misc. Info.: 21 140-11850-a-3-a

Operator ID: Instrument ID: 1500

Method: \\ChromNA\Knoxville\ChromData\1500\20180703-8684.b\0050_26A_1500.m

Limit Group: IC 0050_26A ICAL

Last Update: 03-Jul-2018 08:17:45 Calib Date: 29-May-2018 11:28:00

Integrator: Falcon

Quant Method: External Standard Quant By: Initial Calibration

Last ICal File: \\ChromNA\Knoxville\ChromData\1500\20180529-8330.b\7140-0008330-007.d

Column 1 : Det: IC

Process Host: XAWRK009

First Level Reviewer: humphreyj Date: 03-Jul-2018 08:15:23

Compound
RT

(min.)
Exp RT
(min.)

Dlt RT
(min.) Response

OnCol Amt
ug/ml Flags

    2 Chloride     4.825     4.867    -0.042     13263060      0.6968      M

S   7 Hydrogen Chloride      0.7166       

QC Flag Legend
Review Flags

  M - Manually Integrated
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Report Date: 03-Jul-2018 08:17:58 Chrom Revision: 2.2  07-Jun-2018 07:41:54

TestAmerica Knoxville
Data File: \\ChromNA\Knoxville\ChromData\1500\20180703-8684.b\21140-0008684-011.d

Injection Date: 02-Jul-2018 11:47:00 Instrument ID: 1500 Operator ID:

Lims ID: 140-11850-A-3-A          Lab Sample ID: 140-11850-3              Worklist Smp#: 11

Client ID: M26 RUN 3

Injection Vol: 1.0 ul Dil. Factor: 500.0000   ALS Bottle#: 0

Method: 0050_26A_1500 Limit Group: IC 0050_26A ICAL

Y Scaling: Method Defined: Scale to the Nth Largest Target: 1
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FORM I
HPLC/IC ORGANICS ANALYSIS DATA SHEET

Client Sample ID:

Lab Name: Job No.:

M26 REAGENT BLANK

SDG No.:

140-11850-1

Lab Sample ID: 140-11850-4

TestAmerica Knoxville

Matrix: 22140-0008684-012.dLab File ID:

Date Collected:0050/26AAnalysis Method:

Air

06/15/2018  00:00

Con. Extract Vol.:

Injection Volume:

GPC Cleanup:(Y/N)

Date Extracted:

Date Analyzed:

Dilution Factor: 2

Extraction Method: 0050/26A 07/02/2018  00:00

07/02/2018  12:04

100(mL)

1(uL)

Sample wt/vol: 1(Sample)

% Moisture:

GC Column: ID:AS22

N

Analysis Batch No.: 21693 ug/SampleUnits:

CAS NO. COMPOUND NAME RESULT Q MDLRL

20.6 8.647647-01-0 Hydrogen Chloride ND

FORM I 0050/26A
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Report Date: 03-Jul-2018 08:17:59 Chrom Revision: 2.2  07-Jun-2018 07:41:54

TestAmerica Knoxville

Target Compound Quantitation Report

Data File: \\ChromNA\Knoxville\ChromData\1500\20180703-8684.b\22140-0008684-012.d

Lims ID: 140-11850-A-4-A          

Client ID: M26 REAGENT BLANK

Sample Type: Client

Inject. Date: 02-Jul-2018 12:04:00 ALS Bottle#: 0 Worklist Smp#: 12

Injection Vol: 1.0 ul Dil. Factor: 2.0000     

Sample Info: 140-0008684-012

Misc. Info.: 22 140-11850-a-4-a

Operator ID: Instrument ID: 1500

Method: \\ChromNA\Knoxville\ChromData\1500\20180703-8684.b\0050_26A_1500.m

Limit Group: IC 0050_26A ICAL

Last Update: 03-Jul-2018 08:17:45 Calib Date: 29-May-2018 11:28:00

Integrator: Falcon

Quant Method: External Standard Quant By: Initial Calibration

Last ICal File: \\ChromNA\Knoxville\ChromData\1500\20180529-8330.b\7140-0008330-007.d

Column 1 : Det: IC

Process Host: XAWRK009

First Level Reviewer: humphreyj Date: 03-Jul-2018 08:15:53

Compound
RT

(min.)
Exp RT
(min.)

Dlt RT
(min.) Response

OnCol Amt
ug/ml Flags

    2 Chloride     4.775     4.867    -0.092       191474    0.000773      M

S   7 Hydrogen Chloride    0.000795       

QC Flag Legend
Review Flags

  M - Manually Integrated
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Report Date: 03-Jul-2018 08:17:59 Chrom Revision: 2.2  07-Jun-2018 07:41:54

TestAmerica Knoxville
Data File: \\ChromNA\Knoxville\ChromData\1500\20180703-8684.b\22140-0008684-012.d

Injection Date: 02-Jul-2018 12:04:00 Instrument ID: 1500 Operator ID:

Lims ID: 140-11850-A-4-A          Lab Sample ID: 140-11850-4              Worklist Smp#: 12

Client ID: M26 REAGENT BLANK

Injection Vol: 1.0 ul Dil. Factor: 2.0000     ALS Bottle#: 0

Method: 0050_26A_1500 Limit Group: IC 0050_26A ICAL

Y Scaling: Method Defined: Scale to the Nth Largest Target: 1
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FORM VI

Lab Name: Job No.:

Calibration ID:

SDG No.:

Instrument ID: Heated Purge: (Y/N)

HPLC/IC BY EXTERNAL STANDARD - INITIAL CALIBRATION DATA

TestAmerica Knoxville 140-11850-1

1500

Analy Batch No.: 20716

1491Calibration Start Date: Calibration End Date:05/29/2018  09:43

N

05/29/2018  11:28

GC Column: AS22 ID:

RETENTION TIME SUMMARY

Calibration Files:

LEVEL: LAB SAMPLE ID: LAB FILE ID:
Level 1 IC 140-20716/1 1140-0008330-001.d
Level 2 IC 140-20716/2 2140-0008330-002.d
Level 3 IC 140-20716/3 3140-0008330-003.d
Level 4 IC 140-20716/4 4140-0008330-004.d
Level 5 IC 140-20716/5 5140-0008330-005.d
Level 6 IC 140-20716/6 6140-0008330-006.d
Level 7 IC 140-20716/7 7140-0008330-007.d

ANALYTE LVL 1 LVL 2 LVL 3 LVL 4 LVL 5 LVL 6 LVL 7 AVG RTRT WINDOW

Fluoride 3.3673.117 - 3.6173.367 3.367 3.367 3.367 3.367 3.367 3.367
Chloride 4.8644.617 - 5.1174.867 4.858 4.867 4.867 4.858 4.867 4.867
Nitrite as N 5.8665.617 - 6.1175.867 5.858 5.858 5.867 5.867 5.867 5.875
Bromide 7.0096.758 - 7.2587.017 7.008 7.008 7.008 7.008 7.008 7.008
Nitrate as N 7.9257.675 - 8.1757.942 7.925 7.925 7.925 7.925 7.917 7.917
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FORM VI

Lab Name: Job No.:

Calibration ID:

SDG No.:

Instrument ID: GC Column: Heated Purge: (Y/N)

HPLC/IC BY EXTERNAL STANDARD - INITIAL CALIBRATION DATA

TestAmerica Knoxville 140-11850-1

1500

Analy Batch No.: 20716

1491Calibration Start Date: Calibration End Date:05/29/2018  09:43

N

05/29/2018  11:28

AS22 ID:

CURVE EVALUATION

Calibration Files:

LEVEL: LAB SAMPLE ID: LAB FILE ID:
1Level IC 140-20716/1 1140-0008330-001.d
2Level IC 140-20716/2 2140-0008330-002.d
3Level IC 140-20716/3 3140-0008330-003.d
4Level IC 140-20716/4 4140-0008330-004.d
5Level IC 140-20716/5 5140-0008330-005.d
6Level IC 140-20716/6 6140-0008330-006.d
7Level IC 140-20716/7 7140-0008330-007.d

MIN R^2
OR COD

#R^2
OR COD

MAX
%RSD

#%RSD#COEFFICIENT

M2M1B

CURVE
TYPE

LVL 4LVL 3LVL 2LVL 1

CFANALYTE MIN CF

LVL 5 LVL 6 LVL 7

Fluoride Qua 1.0000 0.990031767840 31284867 29247480 27415928
27436496 27963496 28660538

237417.233 26690888.9 930116.628

Chloride Qua 1.0000 0.990023979840 21238853 20708010 18684704
18860788 19195990 19344834

177164.424 18520181.0 373701.899

Nitrite as N Qua 1.0000 0.990040034740 41342533 40337420 39455004
40545984 41932303 43027095

-90852.692 40498144.6 1297267.75

Bromide Qua 1.0000 0.99008208540 8572507 8594250 8039468
8219186 8582525 8596883

-26808.710 8419059.69 99507.9736

Nitrate as N Qua 1.0000 0.990046270420 46261680 46482270 45809680
46513132 48020291 50237249

6061.29491 45566473.9 2338559.98

FORM VI 0050/26A

Note: The M1 coefficient is the same as Ave CF for an Ave curve type.
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FORM VI

Lab Name: Job No.:

Calibration ID:

SDG No.:

Instrument ID: Heated Purge: (Y/N)

HPLC/IC BY EXTERNAL STANDARD - INITIAL CALIBRATION DATA

TestAmerica Knoxville 140-11850-1

1500

Analy Batch No.: 20716

1491Calibration Start Date: Calibration End Date:05/29/2018  09:43

N

05/29/2018  11:28

GC Column: AS22 ID:

RESPONSE AND CONCENTRATION

Calibration Files:

LEVEL: LAB SAMPLE ID: LAB FILE ID:
Level 1 IC 140-20716/1 1140-0008330-001.d
Level 2 IC 140-20716/2 2140-0008330-002.d
Level 3 IC 140-20716/3 3140-0008330-003.d
Level 4 IC 140-20716/4 4140-0008330-004.d
Level 5 IC 140-20716/5 5140-0008330-005.d
Level 6 IC 140-20716/6 6140-0008330-006.d
Level 7 IC 140-20716/7 7140-0008330-007.d

CURVE
TYPE

RESPONSEANALYTE CONCENTRATION (UG/ML)

LVL 1 LVL 1LVL 2 LVL 2LVL 3 LVL 3LVL 4 LVL 4LVL 5 LVL 5
LVL 6 LVL 6LVL 7 LVL 7

QuaFluoride 1588392
27963496

2346365
57321076

2924748 6853982 13718248 0.0500
1.00

0.0750
2.00

0.100 0.250 0.500

QuaChloride 1198992
19195990

1592914
38689668

2070801 4671176 9430394 0.0500
1.00

0.0750
2.00

0.100 0.250 0.500

QuaNitrite as N 2001737
41932303

3100690
86054189

4033742 9863751 20272992 0.0500
1.00

0.0750
2.00

0.100 0.250 0.500

QuaBromide 410427
8582525

642938
17193766

859425 2009867 4109593 0.0500
1.00

0.0750
2.00

0.100 0.250 0.500

QuaNitrate as N 2313521
48020291

3469626
100474498

4648227 11452420 23256566 0.0500
1.00

0.0750
2.00

0.100 0.250 0.500

Curve Type Legend:
Qua = Quadratic
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Report Date: 29-May-2018 14:33:20 Chrom Revision: 2.2  11-May-2018 08:54:46

TestAmerica Knoxville

Target Compound Quantitation Report

Data File: \\ChromNA\Knoxville\ChromData\1500\20180529-8330.b\1140-0008330-001.d

Lims ID: IC 1                     

Client ID:

Sample Type: IC Calib Level: 1

Inject. Date: 29-May-2018 09:43:00 ALS Bottle#: 0 Worklist Smp#: 1

Injection Vol: 1.0 ul Dil. Factor: 1.0000     

Sample Info: 140-0008330-001

Misc. Info.: 1 ic 1

Operator ID: Instrument ID: 1500

Sublist: chrom-0050_26A_1500*sub3

Method: \\ChromNA\Knoxville\ChromData\1500\20180529-8330.b\0050_26A_1500.m

Limit Group: IC 0050_26A ICAL

Last Update: 29-May-2018 14:33:20 Calib Date: 29-May-2018 11:28:00

Integrator: Falcon

Quant Method: External Standard Quant By: Initial Calibration

Last ICal File: \\ChromNA\Knoxville\ChromData\1500\20180529-8330.b\7140-0008330-007.d

Column 1 : Det: IC

Process Host: XAWRK025

First Level Reviewer: humphreyj Date: 29-May-2018 14:19:22

Compound
RT

(min.)
Exp RT
(min.)

Dlt RT
(min.) Response

Cal Amt
ug/ml

OnCol Amt
ug/ml Flags

    1 Fluoride     3.367     3.367     0.000      1588392      0.0500      0.0505     Ma

    2 Chloride     4.867     4.867     0.000      1198992      0.0500      0.0551     Ma

    3 Nitrite as N     5.867     5.867     0.000      2001737      0.0500      0.0516      M

    4 Bromide     7.017     7.008     0.009       410427      0.0500      0.0519      M

    5 Nitrate as N     7.942     7.925     0.017      2313521      0.0500      0.0505      M

S  11 Nitrous Acid      0.1678      0.1731       

S  12 Br      0.0500      0.0519       

S  13 Chlorine      0.0500      0.0551       

S  10 Nitric acid      0.2249      0.2272       

S   7 Hydrogen Chloride      0.0514      0.0567       

S   8 Hydro Fluoric Acid      0.0527      0.0532       

S   9 Hydrobromic Acid      0.0506      0.0526       

QC Flag Legend
Review Flags

  M - Manually Integrated

  a - User Assigned ID

Reagents:

85L1M26AP_00019 Amount Added:  10.00 Units: mL
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Report Date: 29-May-2018 14:33:21 Chrom Revision: 2.2  11-May-2018 08:54:46

TestAmerica Knoxville
Data File: \\ChromNA\Knoxville\ChromData\1500\20180529-8330.b\1140-0008330-001.d

Injection Date: 29-May-2018 09:43:00 Instrument ID: 1500 Operator ID:

Lims ID: IC 1                     Worklist Smp#: 1

Client ID:

Injection Vol: 1.0 ul Dil. Factor: 1.0000     ALS Bottle#: 0

Method: 0050_26A_1500 Limit Group: IC 0050_26A ICAL

Y Scaling: Method Defined: Scale to the Nth Largest Target: 1
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Report Date: 29-May-2018 14:33:21 Chrom Revision: 2.2  11-May-2018 08:54:46
Manual Integration/User Assign Peak Report

TestAmerica Knoxville

Data File: \\ChromNA\Knoxville\ChromData\1500\20180529-8330.b\1140-0008330-001.d

Injection Date: 29-May-2018 09:43:00 Instrument ID: 1500

Lims ID: IC 1                     

Client ID:

Operator ID: ALS Bottle#: 0 Worklist Smp#: 1

Injection Vol: 1.0 ul Dil. Factor: 1.0000     

Method: 0050_26A_1500 Limit Group: IC 0050_26A ICAL

Column: Detector IC

    1 Fluoride, CAS: 16984-48-8
Signal: 1

Processing Integration Results

RT:   3.37

Area: 1586835

Amount:    0.058059

Amount Units: ug/ml
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Manual Integration Results

RT:   3.37

Area: 1588392

Amount:    0.050527

Amount Units: ug/ml
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Reviewer: humphreyj, 29-May-2018 14:19:06

Audit Action: Manually Integrated/Assigned Compound IDAudit Reason: Split Peak
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Report Date: 29-May-2018 14:33:21 Chrom Revision: 2.2  11-May-2018 08:54:46
Manual Integration/User Assign Peak Report

TestAmerica Knoxville

Data File: \\ChromNA\Knoxville\ChromData\1500\20180529-8330.b\1140-0008330-001.d

Injection Date: 29-May-2018 09:43:00 Instrument ID: 1500

Lims ID: IC 1                     

Client ID:

Operator ID: ALS Bottle#: 0 Worklist Smp#: 1

Injection Vol: 1.0 ul Dil. Factor: 1.0000     

Method: 0050_26A_1500 Limit Group: IC 0050_26A ICAL

Column: Detector IC

    2 Chloride, CAS: 16887-00-6
Signal: 1

Processing Integration Results

RT:   4.87

Area: 1284435

Amount:    0.056566

Amount Units: ug/ml
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Manual Integration Results

RT:   4.87

Area: 1198992

Amount:    0.055112

Amount Units: ug/ml
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Reviewer: humphreyj, 29-May-2018 14:18:46

Audit Action: Manually Integrated/Assigned Compound IDAudit Reason: Split Peak
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Report Date: 29-May-2018 14:33:21 Chrom Revision: 2.2  11-May-2018 08:54:46
Manual Integration/User Assign Peak Report

TestAmerica Knoxville

Data File: \\ChromNA\Knoxville\ChromData\1500\20180529-8330.b\1140-0008330-001.d

Injection Date: 29-May-2018 09:43:00 Instrument ID: 1500

Lims ID: IC 1                     

Client ID:

Operator ID: ALS Bottle#: 0 Worklist Smp#: 1

Injection Vol: 1.0 ul Dil. Factor: 1.0000     

Method: 0050_26A_1500 Limit Group: IC 0050_26A ICAL

Column: Detector IC

    3 Nitrite as N, CAS: 14797-65-0
Signal: 1

Processing Integration Results

RT:   5.87

Area: 2006936

Amount:    0.049663

Amount Units: ug/ml
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Manual Integration Results

RT:   5.87

Area: 2001737

Amount:    0.051586

Amount Units: ug/ml
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Reviewer: humphreyj, 29-May-2018 14:18:01

Audit Action: Split an Integrated Peak Audit Reason: Split Peak
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Report Date: 29-May-2018 14:33:21 Chrom Revision: 2.2  11-May-2018 08:54:46
Manual Integration/User Assign Peak Report

TestAmerica Knoxville

Data File: \\ChromNA\Knoxville\ChromData\1500\20180529-8330.b\1140-0008330-001.d

Injection Date: 29-May-2018 09:43:00 Instrument ID: 1500

Lims ID: IC 1                     

Client ID:

Operator ID: ALS Bottle#: 0 Worklist Smp#: 1

Injection Vol: 1.0 ul Dil. Factor: 1.0000     

Method: 0050_26A_1500 Limit Group: IC 0050_26A ICAL

Column: Detector IC

    4 Bromide, CAS: 24959-67-9
Signal: 1

Processing Integration Results

RT:   7.02

Area: 421827

Amount:    0.050321

Amount Units: ug/ml
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Manual Integration Results

RT:   7.02

Area: 410427

Amount:    0.051902

Amount Units: ug/ml

6.4 6.6 6.8 7.0 7.2 7.4 7.6
Min

RT

10

13

16

19

22

25

28

31

34

37

40

43

46

49

Y
 (

 X
1

0
0

0
)

1140-0008330-001, 1140-0008330-001.d

  
7

.0
1

7

Reviewer: humphreyj, 29-May-2018 14:17:26

Audit Action: Manually Integrated Audit Reason: Baseline Smoothing
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Report Date: 29-May-2018 14:33:21 Chrom Revision: 2.2  11-May-2018 08:54:46
Manual Integration/User Assign Peak Report

TestAmerica Knoxville

Data File: \\ChromNA\Knoxville\ChromData\1500\20180529-8330.b\1140-0008330-001.d

Injection Date: 29-May-2018 09:43:00 Instrument ID: 1500

Lims ID: IC 1                     

Client ID:

Operator ID: ALS Bottle#: 0 Worklist Smp#: 1

Injection Vol: 1.0 ul Dil. Factor: 1.0000     

Method: 0050_26A_1500 Limit Group: IC 0050_26A ICAL

Column: Detector IC

    5 Nitrate as N, CAS: 14797-55-8
Signal: 1

Processing Integration Results

RT:   7.94

Area: 2325226

Amount:    0.051023

Amount Units: ug/ml
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Manual Integration Results

RT:   7.94

Area: 2313521

Amount:    0.050508

Amount Units: ug/ml
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Reviewer: humphreyj, 29-May-2018 14:17:38

Audit Action: Manually Integrated Audit Reason: Baseline Smoothing

07/06/2018Page 51 of 228



Report Date: 29-May-2018 14:33:25 Chrom Revision: 2.2  11-May-2018 08:54:46

TestAmerica Knoxville

Target Compound Quantitation Report

Data File: \\ChromNA\Knoxville\ChromData\1500\20180529-8330.b\2140-0008330-002.d

Lims ID: IC 2                     

Client ID:

Sample Type: IC Calib Level: 2

Inject. Date: 29-May-2018 10:01:00 ALS Bottle#: 0 Worklist Smp#: 2

Injection Vol: 1.0 ul Dil. Factor: 1.0000     

Sample Info: 140-0008330-002

Misc. Info.: 2 ic 2

Operator ID: Instrument ID: 1500

Sublist: chrom-0050_26A_1500*sub3

Method: \\ChromNA\Knoxville\ChromData\1500\20180529-8330.b\0050_26A_1500.m

Limit Group: IC 0050_26A ICAL

Last Update: 29-May-2018 14:33:23 Calib Date: 29-May-2018 11:28:00

Integrator: Falcon

Quant Method: External Standard Quant By: Initial Calibration

Last ICal File: \\ChromNA\Knoxville\ChromData\1500\20180529-8330.b\7140-0008330-007.d

Column 1 : Det: IC

Process Host: XAWRK025

First Level Reviewer: humphreyj Date: 29-May-2018 14:21:28

Compound
RT

(min.)
Exp RT
(min.)

Dlt RT
(min.) Response

Cal Amt
ug/ml

OnCol Amt
ug/ml Flags

    1 Fluoride     3.367     3.367     0.000      2346365      0.0750      0.0788      M

    2 Chloride     4.858     4.867    -0.009      1592914      0.0750      0.0763      M

    3 Nitrite as N     5.858     5.867    -0.009      3100690      0.0750      0.0786      M

    4 Bromide     7.008     7.008     0.000       642938      0.0750      0.0795      M

    5 Nitrate as N     7.925     7.925     0.000      3469626      0.0750      0.0757      M

S   7 Hydrogen Chloride      0.0771      0.0785       

S   8 Hydro Fluoric Acid      0.0790      0.0830       

S   9 Hydrobromic Acid      0.0759      0.0805       

S  10 Nitric acid      0.3374      0.3406       

S  11 Nitrous Acid      0.2517      0.2639       

S  12 Br      0.0750      0.0795       

S  13 Chlorine      0.0750      0.0763       

QC Flag Legend
Review Flags

  M - Manually Integrated

Reagents:

85L2M26AP_00017 Amount Added:  10.00 Units: mL
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Report Date: 29-May-2018 14:33:25 Chrom Revision: 2.2  11-May-2018 08:54:46

TestAmerica Knoxville
Data File: \\ChromNA\Knoxville\ChromData\1500\20180529-8330.b\2140-0008330-002.d

Injection Date: 29-May-2018 10:01:00 Instrument ID: 1500 Operator ID:

Lims ID: IC 2                     Worklist Smp#: 2

Client ID:

Injection Vol: 1.0 ul Dil. Factor: 1.0000     ALS Bottle#: 0

Method: 0050_26A_1500 Limit Group: IC 0050_26A ICAL

Y Scaling: Method Defined: Scale to the Nth Largest Target: 1
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Report Date: 29-May-2018 14:33:25 Chrom Revision: 2.2  11-May-2018 08:54:46
Manual Integration/User Assign Peak Report

TestAmerica Knoxville

Data File: \\ChromNA\Knoxville\ChromData\1500\20180529-8330.b\2140-0008330-002.d

Injection Date: 29-May-2018 10:01:00 Instrument ID: 1500

Lims ID: IC 2                     

Client ID:

Operator ID: ALS Bottle#: 0 Worklist Smp#: 2

Injection Vol: 1.0 ul Dil. Factor: 1.0000     

Method: 0050_26A_1500 Limit Group: IC 0050_26A ICAL

Column: Detector IC

    1 Fluoride, CAS: 16984-48-8
Signal: 1

Processing Integration Results

RT:   3.37

Area: 2338337

Amount:    0.085496

Amount Units: ug/ml
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Manual Integration Results

RT:   3.37

Area: 2346365

Amount:    0.078797

Amount Units: ug/ml
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Reviewer: humphreyj, 29-May-2018 14:21:16

Audit Action: Split an Integrated Peak Audit Reason: Split Peak
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Report Date: 29-May-2018 14:33:25 Chrom Revision: 2.2  11-May-2018 08:54:46
Manual Integration/User Assign Peak Report

TestAmerica Knoxville

Data File: \\ChromNA\Knoxville\ChromData\1500\20180529-8330.b\2140-0008330-002.d

Injection Date: 29-May-2018 10:01:00 Instrument ID: 1500

Lims ID: IC 2                     

Client ID:

Operator ID: ALS Bottle#: 0 Worklist Smp#: 2

Injection Vol: 1.0 ul Dil. Factor: 1.0000     

Method: 0050_26A_1500 Limit Group: IC 0050_26A ICAL

Column: Detector IC

    2 Chloride, CAS: 16887-00-6
Signal: 1

Processing Integration Results

RT:   4.86

Area: 1572999

Amount:    0.082409

Amount Units: ug/ml
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Manual Integration Results

RT:   4.86

Area: 1592914

Amount:    0.076326

Amount Units: ug/ml
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Reviewer: humphreyj, 29-May-2018 14:19:58

Audit Action: Manually Integrated Audit Reason: Baseline Smoothing
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Report Date: 29-May-2018 14:33:25 Chrom Revision: 2.2  11-May-2018 08:54:46
Manual Integration/User Assign Peak Report

TestAmerica Knoxville

Data File: \\ChromNA\Knoxville\ChromData\1500\20180529-8330.b\2140-0008330-002.d

Injection Date: 29-May-2018 10:01:00 Instrument ID: 1500

Lims ID: IC 2                     

Client ID:

Operator ID: ALS Bottle#: 0 Worklist Smp#: 2

Injection Vol: 1.0 ul Dil. Factor: 1.0000     

Method: 0050_26A_1500 Limit Group: IC 0050_26A ICAL

Column: Detector IC

    3 Nitrite as N, CAS: 14797-65-0
Signal: 1

Processing Integration Results

RT:   5.86

Area: 3080334

Amount:    0.076158

Amount Units: ug/ml
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Manual Integration Results

RT:   5.86

Area: 3100690

Amount:    0.078609

Amount Units: ug/ml
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Reviewer: humphreyj, 29-May-2018 14:20:06

Audit Action: Manually Integrated Audit Reason: Baseline Smoothing
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Report Date: 29-May-2018 14:33:25 Chrom Revision: 2.2  11-May-2018 08:54:46
Manual Integration/User Assign Peak Report

TestAmerica Knoxville

Data File: \\ChromNA\Knoxville\ChromData\1500\20180529-8330.b\2140-0008330-002.d

Injection Date: 29-May-2018 10:01:00 Instrument ID: 1500

Lims ID: IC 2                     

Client ID:

Operator ID: ALS Bottle#: 0 Worklist Smp#: 2

Injection Vol: 1.0 ul Dil. Factor: 1.0000     

Method: 0050_26A_1500 Limit Group: IC 0050_26A ICAL

Column: Detector IC

    4 Bromide, CAS: 24959-67-9
Signal: 1

Processing Integration Results

RT:   7.01

Area: 698305

Amount:    0.083277

Amount Units: ug/ml
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Manual Integration Results

RT:   7.01

Area: 642938

Amount:    0.079477

Amount Units: ug/ml
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Reviewer: humphreyj, 29-May-2018 14:20:23

Audit Action: Manually Integrated Audit Reason: Baseline Smoothing
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Report Date: 29-May-2018 14:33:25 Chrom Revision: 2.2  11-May-2018 08:54:46
Manual Integration/User Assign Peak Report

TestAmerica Knoxville

Data File: \\ChromNA\Knoxville\ChromData\1500\20180529-8330.b\2140-0008330-002.d

Injection Date: 29-May-2018 10:01:00 Instrument ID: 1500

Lims ID: IC 2                     

Client ID:

Operator ID: ALS Bottle#: 0 Worklist Smp#: 2

Injection Vol: 1.0 ul Dil. Factor: 1.0000     

Method: 0050_26A_1500 Limit Group: IC 0050_26A ICAL

Column: Detector IC

    5 Nitrate as N, CAS: 14797-55-8
Signal: 1

Processing Integration Results

RT:   7.93

Area: 3691433

Amount:    0.080877

Amount Units: ug/ml
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Manual Integration Results

RT:   7.93

Area: 3469626

Amount:    0.075717

Amount Units: ug/ml
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Reviewer: humphreyj, 29-May-2018 14:20:32

Audit Action: Manually Integrated Audit Reason: Baseline Smoothing
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Report Date: 29-May-2018 14:33:28 Chrom Revision: 2.2  11-May-2018 08:54:46

TestAmerica Knoxville

Target Compound Quantitation Report

Data File: \\ChromNA\Knoxville\ChromData\1500\20180529-8330.b\3140-0008330-003.d

Lims ID: IC 3                     

Client ID:

Sample Type: IC Calib Level: 3

Inject. Date: 29-May-2018 10:18:00 ALS Bottle#: 0 Worklist Smp#: 3

Injection Vol: 1.0 ul Dil. Factor: 1.0000     

Sample Info: 140-0008330-003

Misc. Info.: 3 ic 3

Operator ID: Instrument ID: 1500

Sublist: chrom-0050_26A_1500*sub3

Method: \\ChromNA\Knoxville\ChromData\1500\20180529-8330.b\0050_26A_1500.m

Limit Group: IC 0050_26A ICAL

Last Update: 29-May-2018 14:33:27 Calib Date: 29-May-2018 11:28:00

Integrator: Falcon

Quant Method: External Standard Quant By: Initial Calibration

Last ICal File: \\ChromNA\Knoxville\ChromData\1500\20180529-8330.b\7140-0008330-007.d

Column 1 : Det: IC

Process Host: XAWRK025

First Level Reviewer: humphreyj Date: 29-May-2018 14:25:37

Compound
RT

(min.)
Exp RT
(min.)

Dlt RT
(min.) Response

Cal Amt
ug/ml

OnCol Amt
ug/ml Flags

    1 Fluoride     3.367     3.367     0.000      2924748      0.1000      0.1003     Ma

    2 Chloride     4.867     4.867     0.000      2070801      0.1000      0.1020      M

    3 Nitrite as N     5.858     5.867    -0.009      4033742      0.1000      0.1015      M

    4 Bromide     7.008     7.008     0.000       859425      0.1000      0.1051      M

    5 Nitrate as N     7.925     7.925     0.000      4648227      0.1000      0.1013      M

S  11 Nitrous Acid      0.3357      0.3407       

S  12 Br      0.1000      0.1051       

S  13 Chlorine      0.1000      0.1020       

S  10 Nitric acid      0.4499      0.4560       

S   7 Hydrogen Chloride      0.1028      0.1049       

S   8 Hydro Fluoric Acid      0.1053      0.1057       

S   9 Hydrobromic Acid      0.1013      0.1065       

QC Flag Legend
Review Flags

  M - Manually Integrated

  a - User Assigned ID

Reagents:

85L3M26AP_00017 Amount Added:  10.00 Units: mL
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Report Date: 29-May-2018 14:33:28 Chrom Revision: 2.2  11-May-2018 08:54:46

TestAmerica Knoxville
Data File: \\ChromNA\Knoxville\ChromData\1500\20180529-8330.b\3140-0008330-003.d

Injection Date: 29-May-2018 10:18:00 Instrument ID: 1500 Operator ID:

Lims ID: IC 3                     Worklist Smp#: 3

Client ID:

Injection Vol: 1.0 ul Dil. Factor: 1.0000     ALS Bottle#: 0

Method: 0050_26A_1500 Limit Group: IC 0050_26A ICAL

Y Scaling: Method Defined: Scale to the Nth Largest Target: 1
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Report Date: 29-May-2018 14:33:28 Chrom Revision: 2.2  11-May-2018 08:54:46
Manual Integration/User Assign Peak Report

TestAmerica Knoxville

Data File: \\ChromNA\Knoxville\ChromData\1500\20180529-8330.b\3140-0008330-003.d

Injection Date: 29-May-2018 10:18:00 Instrument ID: 1500

Lims ID: IC 3                     

Client ID:

Operator ID: ALS Bottle#: 0 Worklist Smp#: 3

Injection Vol: 1.0 ul Dil. Factor: 1.0000     

Method: 0050_26A_1500 Limit Group: IC 0050_26A ICAL

Column: Detector IC

    1 Fluoride, CAS: 16984-48-8
Signal: 1

Processing Integration Results

RT:   3.37

Area: 2933177

Amount:    0.107182

Amount Units: ug/ml
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Manual Integration Results

RT:   3.37

Area: 2924748

Amount:    0.100333

Amount Units: ug/ml
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Reviewer: humphreyj, 29-May-2018 14:25:21

Audit Action: Manually Integrated/Assigned Compound IDAudit Reason: Split Peak
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Report Date: 29-May-2018 14:33:28 Chrom Revision: 2.2  11-May-2018 08:54:46
Manual Integration/User Assign Peak Report

TestAmerica Knoxville

Data File: \\ChromNA\Knoxville\ChromData\1500\20180529-8330.b\3140-0008330-003.d

Injection Date: 29-May-2018 10:18:00 Instrument ID: 1500

Lims ID: IC 3                     

Client ID:

Operator ID: ALS Bottle#: 0 Worklist Smp#: 3

Injection Vol: 1.0 ul Dil. Factor: 1.0000     

Method: 0050_26A_1500 Limit Group: IC 0050_26A ICAL

Column: Detector IC

    2 Chloride, CAS: 16887-00-6
Signal: 1

Processing Integration Results

RT:   4.87

Area: 2181371

Amount:    0.114238

Amount Units: ug/ml
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Manual Integration Results

RT:   4.87

Area: 2070801

Amount:    0.102037

Amount Units: ug/ml
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Reviewer: humphreyj, 29-May-2018 14:24:58

Audit Action: Split an Integrated Peak Audit Reason: Split Peak
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Report Date: 29-May-2018 14:33:28 Chrom Revision: 2.2  11-May-2018 08:54:46
Manual Integration/User Assign Peak Report

TestAmerica Knoxville

Data File: \\ChromNA\Knoxville\ChromData\1500\20180529-8330.b\3140-0008330-003.d

Injection Date: 29-May-2018 10:18:00 Instrument ID: 1500

Lims ID: IC 3                     

Client ID:

Operator ID: ALS Bottle#: 0 Worklist Smp#: 3

Injection Vol: 1.0 ul Dil. Factor: 1.0000     

Method: 0050_26A_1500 Limit Group: IC 0050_26A ICAL

Column: Detector IC

    3 Nitrite as N, CAS: 14797-65-0
Signal: 1

Processing Integration Results

RT:   5.86

Area: 4140723

Amount:    0.102277

Amount Units: ug/ml
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Manual Integration Results

RT:   5.86

Area: 4033742

Amount:    0.101516

Amount Units: ug/ml

5.3 5.5 5.7 5.9 6.1 6.3 6.5 6.7 6.9
Min

RT

0

3

6

9

12

15

18

21

24

27

30

33

36

39

42

Y
 (

 X
1

0
0

0
0

)

3140-0008330-003, 3140-0008330-003.d

  
5

.8
5

8

Reviewer: humphreyj, 29-May-2018 14:24:40

Audit Action: Split an Integrated Peak Audit Reason: Split Peak
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Report Date: 29-May-2018 14:33:28 Chrom Revision: 2.2  11-May-2018 08:54:46
Manual Integration/User Assign Peak Report

TestAmerica Knoxville

Data File: \\ChromNA\Knoxville\ChromData\1500\20180529-8330.b\3140-0008330-003.d

Injection Date: 29-May-2018 10:18:00 Instrument ID: 1500

Lims ID: IC 3                     

Client ID:

Operator ID: ALS Bottle#: 0 Worklist Smp#: 3

Injection Vol: 1.0 ul Dil. Factor: 1.0000     

Method: 0050_26A_1500 Limit Group: IC 0050_26A ICAL

Column: Detector IC

    4 Bromide, CAS: 24959-67-9
Signal: 1

Processing Integration Results

RT:   7.01

Area: 922405

Amount:    0.110076

Amount Units: ug/ml
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Manual Integration Results

RT:   7.01

Area: 859425

Amount:    0.105135

Amount Units: ug/ml
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Reviewer: humphreyj, 29-May-2018 14:24:21

Audit Action: Split an Integrated Peak Audit Reason: Split Peak
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Report Date: 29-May-2018 14:33:28 Chrom Revision: 2.2  11-May-2018 08:54:46
Manual Integration/User Assign Peak Report

TestAmerica Knoxville

Data File: \\ChromNA\Knoxville\ChromData\1500\20180529-8330.b\3140-0008330-003.d

Injection Date: 29-May-2018 10:18:00 Instrument ID: 1500

Lims ID: IC 3                     

Client ID:

Operator ID: ALS Bottle#: 0 Worklist Smp#: 3

Injection Vol: 1.0 ul Dil. Factor: 1.0000     

Method: 0050_26A_1500 Limit Group: IC 0050_26A ICAL

Column: Detector IC

    5 Nitrate as N, CAS: 14797-55-8
Signal: 1

Processing Integration Results

RT:   7.93

Area: 4717570

Amount:    0.103316

Amount Units: ug/ml
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Manual Integration Results

RT:   7.93

Area: 4648227

Amount:    0.101350

Amount Units: ug/ml
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Reviewer: humphreyj, 29-May-2018 14:23:54

Audit Action: Split an Integrated Peak Audit Reason: Split Peak
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Report Date: 29-May-2018 14:33:30 Chrom Revision: 2.2  11-May-2018 08:54:46

TestAmerica Knoxville

Target Compound Quantitation Report

Data File: \\ChromNA\Knoxville\ChromData\1500\20180529-8330.b\4140-0008330-004.d

Lims ID: IC 4                     

Client ID:

Sample Type: IC Calib Level: 4

Inject. Date: 29-May-2018 10:36:00 ALS Bottle#: 0 Worklist Smp#: 4

Injection Vol: 1.0 ul Dil. Factor: 1.0000     

Sample Info: 140-0008330-004

Misc. Info.: 4 ic 4

Operator ID: Instrument ID: 1500

Sublist: chrom-0050_26A_1500*sub3

Method: \\ChromNA\Knoxville\ChromData\1500\20180529-8330.b\0050_26A_1500.m

Limit Group: IC 0050_26A ICAL

Last Update: 29-May-2018 14:33:29 Calib Date: 29-May-2018 11:28:00

Integrator: Falcon

Quant Method: External Standard Quant By: Initial Calibration

Last ICal File: \\ChromNA\Knoxville\ChromData\1500\20180529-8330.b\7140-0008330-007.d

Column 1 : Det: IC

Process Host: XAWRK025

First Level Reviewer: humphreyj Date: 29-May-2018 14:27:40

Compound
RT

(min.)
Exp RT
(min.)

Dlt RT
(min.) Response

Cal Amt
ug/ml

OnCol Amt
ug/ml Flags

    1 Fluoride     3.367     3.367     0.000      6853982      0.2500      0.2458     Ma

    2 Chloride     4.867     4.867     0.000      4671176      0.2500      0.2415      M

    3 Nitrite as N     5.867     5.867     0.000      9863751      0.2500      0.2439      M

    4 Bromide     7.008     7.008     0.000      2009867      0.2500      0.2412       

    5 Nitrate as N     7.925     7.925     0.000     11452420      0.2500      0.2480      M

S   7 Hydrogen Chloride      0.2571      0.2483       

S   8 Hydro Fluoric Acid      0.2633      0.2589       

S   9 Hydrobromic Acid      0.2532      0.2443       

S  10 Nitric acid        1.12        1.12       

S  11 Nitrous Acid      0.8391      0.8186       

S  12 Br      0.2500      0.2412       

S  13 Chlorine      0.2500      0.2415       

QC Flag Legend
Review Flags

  M - Manually Integrated

  a - User Assigned ID

Reagents:

85L4M26AP_00018 Amount Added:  10.00 Units: mL
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Report Date: 29-May-2018 14:33:30 Chrom Revision: 2.2  11-May-2018 08:54:46

TestAmerica Knoxville
Data File: \\ChromNA\Knoxville\ChromData\1500\20180529-8330.b\4140-0008330-004.d

Injection Date: 29-May-2018 10:36:00 Instrument ID: 1500 Operator ID:

Lims ID: IC 4                     Worklist Smp#: 4

Client ID:

Injection Vol: 1.0 ul Dil. Factor: 1.0000     ALS Bottle#: 0

Method: 0050_26A_1500 Limit Group: IC 0050_26A ICAL

Y Scaling: Method Defined: Scale to the Nth Largest Target: 1
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Report Date: 29-May-2018 14:33:30 Chrom Revision: 2.2  11-May-2018 08:54:46
Manual Integration/User Assign Peak Report

TestAmerica Knoxville

Data File: \\ChromNA\Knoxville\ChromData\1500\20180529-8330.b\4140-0008330-004.d

Injection Date: 29-May-2018 10:36:00 Instrument ID: 1500

Lims ID: IC 4                     

Client ID:

Operator ID: ALS Bottle#: 0 Worklist Smp#: 4

Injection Vol: 1.0 ul Dil. Factor: 1.0000     

Method: 0050_26A_1500 Limit Group: IC 0050_26A ICAL

Column: Detector IC

    1 Fluoride, CAS: 16984-48-8
Signal: 1

Processing Integration Results

RT:   3.37

Area: 6851923

Amount:    0.249508

Amount Units: ug/ml
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Manual Integration Results

RT:   3.37

Area: 6853982

Amount:    0.245791

Amount Units: ug/ml
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Reviewer: humphreyj, 29-May-2018 14:27:27

Audit Action: Manually Integrated/Assigned Compound IDAudit Reason: Split Peak
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Report Date: 29-May-2018 14:33:30 Chrom Revision: 2.2  11-May-2018 08:54:46
Manual Integration/User Assign Peak Report

TestAmerica Knoxville

Data File: \\ChromNA\Knoxville\ChromData\1500\20180529-8330.b\4140-0008330-004.d

Injection Date: 29-May-2018 10:36:00 Instrument ID: 1500

Lims ID: IC 4                     

Client ID:

Operator ID: ALS Bottle#: 0 Worklist Smp#: 4

Injection Vol: 1.0 ul Dil. Factor: 1.0000     

Method: 0050_26A_1500 Limit Group: IC 0050_26A ICAL

Column: Detector IC

    2 Chloride, CAS: 16887-00-6
Signal: 1

Processing Integration Results

RT:   4.87

Area: 4694578

Amount:    0.245904

Amount Units: ug/ml
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Manual Integration Results

RT:   4.87

Area: 4671176

Amount:    0.241478

Amount Units: ug/ml
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Reviewer: humphreyj, 29-May-2018 14:27:07

Audit Action: Split an Integrated Peak Audit Reason: Split Peak
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Report Date: 29-May-2018 14:33:30 Chrom Revision: 2.2  11-May-2018 08:54:46
Manual Integration/User Assign Peak Report

TestAmerica Knoxville

Data File: \\ChromNA\Knoxville\ChromData\1500\20180529-8330.b\4140-0008330-004.d

Injection Date: 29-May-2018 10:36:00 Instrument ID: 1500

Lims ID: IC 4                     

Client ID:

Operator ID: ALS Bottle#: 0 Worklist Smp#: 4

Injection Vol: 1.0 ul Dil. Factor: 1.0000     

Method: 0050_26A_1500 Limit Group: IC 0050_26A ICAL

Column: Detector IC

    3 Nitrite as N, CAS: 14797-65-0
Signal: 1

Processing Integration Results

RT:   5.87

Area: 9934143

Amount:    0.244342

Amount Units: ug/ml
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Manual Integration Results

RT:   5.87

Area: 9863751

Amount:    0.243898

Amount Units: ug/ml
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Reviewer: humphreyj, 29-May-2018 14:26:19

Audit Action: Manually Integrated Audit Reason: Baseline Smoothing
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Report Date: 29-May-2018 14:33:30 Chrom Revision: 2.2  11-May-2018 08:54:46
Manual Integration/User Assign Peak Report

TestAmerica Knoxville

Data File: \\ChromNA\Knoxville\ChromData\1500\20180529-8330.b\4140-0008330-004.d

Injection Date: 29-May-2018 10:36:00 Instrument ID: 1500

Lims ID: IC 4                     

Client ID:

Operator ID: ALS Bottle#: 0 Worklist Smp#: 4

Injection Vol: 1.0 ul Dil. Factor: 1.0000     

Method: 0050_26A_1500 Limit Group: IC 0050_26A ICAL

Column: Detector IC

    5 Nitrate as N, CAS: 14797-55-8
Signal: 1

Processing Integration Results

RT:   7.93

Area: 11441014

Amount:    0.248717

Amount Units: ug/ml
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Manual Integration Results

RT:   7.93

Area: 11452420

Amount:    0.248044

Amount Units: ug/ml
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Reviewer: humphreyj, 29-May-2018 14:26:50

Audit Action: Split an Integrated Peak Audit Reason: Split Peak
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Report Date: 29-May-2018 14:33:33 Chrom Revision: 2.2  11-May-2018 08:54:46

TestAmerica Knoxville

Target Compound Quantitation Report

Data File: \\ChromNA\Knoxville\ChromData\1500\20180529-8330.b\5140-0008330-005.d

Lims ID: IC 5                     

Client ID:

Sample Type: IC Calib Level: 5

Inject. Date: 29-May-2018 10:53:00 ALS Bottle#: 0 Worklist Smp#: 5

Injection Vol: 1.0 ul Dil. Factor: 1.0000     

Sample Info: 140-0008330-005

Misc. Info.: 5 ic 5

Operator ID: Instrument ID: 1500

Sublist: chrom-0050_26A_1500*sub3

Method: \\ChromNA\Knoxville\ChromData\1500\20180529-8330.b\0050_26A_1500.m

Limit Group: IC 0050_26A ICAL

Last Update: 29-May-2018 14:33:33 Calib Date: 29-May-2018 11:28:00

Integrator: Falcon

Quant Method: External Standard Quant By: Initial Calibration

Last ICal File: \\ChromNA\Knoxville\ChromData\1500\20180529-8330.b\7140-0008330-007.d

Column 1 : Det: IC

Process Host: XAWRK025

First Level Reviewer: humphreyj Date: 29-May-2018 14:30:16

Compound
RT

(min.)
Exp RT
(min.)

Dlt RT
(min.) Response

Cal Amt
ug/ml

OnCol Amt
ug/ml Flags

    1 Fluoride     3.367     3.367     0.000     13718248      0.5000      0.4965     Ma

    2 Chloride     4.858     4.867    -0.009      9430394      0.5000      0.4947     Ma

    3 Nitrite as N     5.867     5.867     0.000     20272992      0.5000      0.4950     Ma

    4 Bromide     7.008     7.008     0.000      4109593      0.5000      0.4885     Ma

    5 Nitrate as N     7.925     7.925     0.000     23256566      0.5000      0.4975      M

S  11 Nitrous Acid        1.68        1.66       

S  12 Br      0.5000      0.4885       

S  13 Chlorine      0.5000      0.4947       

S  10 Nitric acid        2.25        2.24       

S   7 Hydrogen Chloride      0.5142      0.5087       

S   8 Hydro Fluoric Acid      0.5266      0.5229       

S   9 Hydrobromic Acid      0.5063      0.4946       

QC Flag Legend
Review Flags

  M - Manually Integrated

  a - User Assigned ID

Reagents:

85L5M26AP_00018 Amount Added:  10.00 Units: mL
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Report Date: 29-May-2018 14:33:33 Chrom Revision: 2.2  11-May-2018 08:54:46

TestAmerica Knoxville
Data File: \\ChromNA\Knoxville\ChromData\1500\20180529-8330.b\5140-0008330-005.d

Injection Date: 29-May-2018 10:53:00 Instrument ID: 1500 Operator ID:

Lims ID: IC 5                     Worklist Smp#: 5

Client ID:

Injection Vol: 1.0 ul Dil. Factor: 1.0000     ALS Bottle#: 0

Method: 0050_26A_1500 Limit Group: IC 0050_26A ICAL

Y Scaling: Method Defined: Scale to the Nth Largest Target: 1
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Report Date: 29-May-2018 14:33:33 Chrom Revision: 2.2  11-May-2018 08:54:46
Manual Integration/User Assign Peak Report

TestAmerica Knoxville

Data File: \\ChromNA\Knoxville\ChromData\1500\20180529-8330.b\5140-0008330-005.d

Injection Date: 29-May-2018 10:53:00 Instrument ID: 1500

Lims ID: IC 5                     

Client ID:

Operator ID: ALS Bottle#: 0 Worklist Smp#: 5

Injection Vol: 1.0 ul Dil. Factor: 1.0000     

Method: 0050_26A_1500 Limit Group: IC 0050_26A ICAL

Column: Detector IC

    1 Fluoride, CAS: 16984-48-8
Signal: 1

Processing Integration Results

RT:   3.37

Area: 13704456

Amount:    0.495987

Amount Units: ug/ml
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Manual Integration Results

RT:   3.37

Area: 13718248

Amount:    0.496483

Amount Units: ug/ml
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Reviewer: humphreyj, 29-May-2018 14:30:02

Audit Action: Manually Integrated/Assigned Compound IDAudit Reason: Split Peak
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Report Date: 29-May-2018 14:33:33 Chrom Revision: 2.2  11-May-2018 08:54:46
Manual Integration/User Assign Peak Report

TestAmerica Knoxville

Data File: \\ChromNA\Knoxville\ChromData\1500\20180529-8330.b\5140-0008330-005.d

Injection Date: 29-May-2018 10:53:00 Instrument ID: 1500

Lims ID: IC 5                     

Client ID:

Operator ID: ALS Bottle#: 0 Worklist Smp#: 5

Injection Vol: 1.0 ul Dil. Factor: 1.0000     

Method: 0050_26A_1500 Limit Group: IC 0050_26A ICAL

Column: Detector IC

    2 Chloride, CAS: 16887-00-6
Signal: 1

Processing Integration Results

RT:   4.86

Area: 9508905

Amount:    0.497366

Amount Units: ug/ml
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Manual Integration Results

RT:   4.86

Area: 9430394

Amount:    0.494692

Amount Units: ug/ml
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Reviewer: humphreyj, 29-May-2018 14:29:39

Audit Action: Manually Integrated/Assigned Compound IDAudit Reason: Split Peak
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Report Date: 29-May-2018 14:33:33 Chrom Revision: 2.2  11-May-2018 08:54:46
Manual Integration/User Assign Peak Report

TestAmerica Knoxville

Data File: \\ChromNA\Knoxville\ChromData\1500\20180529-8330.b\5140-0008330-005.d

Injection Date: 29-May-2018 10:53:00 Instrument ID: 1500

Lims ID: IC 5                     

Client ID:

Operator ID: ALS Bottle#: 0 Worklist Smp#: 5

Injection Vol: 1.0 ul Dil. Factor: 1.0000     

Method: 0050_26A_1500 Limit Group: IC 0050_26A ICAL

Column: Detector IC

    3 Nitrite as N, CAS: 14797-65-0
Signal: 1

Processing Integration Results

RT:   5.87

Area: 20302681

Amount:    0.495512

Amount Units: ug/ml
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Manual Integration Results

RT:   5.87

Area: 20272992

Amount:    0.494986

Amount Units: ug/ml
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Reviewer: humphreyj, 29-May-2018 14:29:19

Audit Action: Manually Integrated/Assigned Compound IDAudit Reason: Split Peak
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Report Date: 29-May-2018 14:33:33 Chrom Revision: 2.2  11-May-2018 08:54:46
Manual Integration/User Assign Peak Report

TestAmerica Knoxville

Data File: \\ChromNA\Knoxville\ChromData\1500\20180529-8330.b\5140-0008330-005.d

Injection Date: 29-May-2018 10:53:00 Instrument ID: 1500

Lims ID: IC 5                     

Client ID:

Operator ID: ALS Bottle#: 0 Worklist Smp#: 5

Injection Vol: 1.0 ul Dil. Factor: 1.0000     

Method: 0050_26A_1500 Limit Group: IC 0050_26A ICAL

Column: Detector IC

    4 Bromide, CAS: 24959-67-9
Signal: 1

Processing Integration Results

RT:   7.01

Area: 4113163

Amount:    0.488805

Amount Units: ug/ml
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Manual Integration Results

RT:   7.01

Area: 4109593

Amount:    0.488494

Amount Units: ug/ml
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Reviewer: humphreyj, 29-May-2018 14:29:14

Audit Action: Manually Integrated/Assigned Compound IDAudit Reason: Split Peak
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Report Date: 29-May-2018 14:33:33 Chrom Revision: 2.2  11-May-2018 08:54:46
Manual Integration/User Assign Peak Report

TestAmerica Knoxville

Data File: \\ChromNA\Knoxville\ChromData\1500\20180529-8330.b\5140-0008330-005.d

Injection Date: 29-May-2018 10:53:00 Instrument ID: 1500

Lims ID: IC 5                     

Client ID:

Operator ID: ALS Bottle#: 0 Worklist Smp#: 5

Injection Vol: 1.0 ul Dil. Factor: 1.0000     

Method: 0050_26A_1500 Limit Group: IC 0050_26A ICAL

Column: Detector IC

    5 Nitrate as N, CAS: 14797-55-8
Signal: 1

Processing Integration Results

RT:   7.93

Area: 23043213

Amount:    0.494476

Amount Units: ug/ml
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Manual Integration Results

RT:   7.93

Area: 23256566

Amount:    0.497550

Amount Units: ug/ml
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Reviewer: humphreyj, 29-May-2018 14:28:47

Audit Action: Manually Integrated Audit Reason: Baseline Smoothing
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Report Date: 29-May-2018 14:33:36 Chrom Revision: 2.2  11-May-2018 08:54:46

TestAmerica Knoxville

Target Compound Quantitation Report

Data File: \\ChromNA\Knoxville\ChromData\1500\20180529-8330.b\6140-0008330-006.d

Lims ID: IC 6                     

Client ID:

Sample Type: IC Calib Level: 6

Inject. Date: 29-May-2018 11:11:00 ALS Bottle#: 0 Worklist Smp#: 6

Injection Vol: 1.0 ul Dil. Factor: 1.0000     

Sample Info: 140-0008330-006

Misc. Info.: 6 ic 6

Operator ID: Instrument ID: 1500

Sublist: chrom-0050_26A_1500*sub3

Method: \\ChromNA\Knoxville\ChromData\1500\20180529-8330.b\0050_26A_1500.m

Limit Group: IC 0050_26A ICAL

Last Update: 29-May-2018 14:33:35 Calib Date: 29-May-2018 11:28:00

Integrator: Falcon

Quant Method: External Standard Quant By: Initial Calibration

Last ICal File: \\ChromNA\Knoxville\ChromData\1500\20180529-8330.b\7140-0008330-007.d

Column 1 : Det: IC

Process Host: XAWRK025

Compound
RT

(min.)
Exp RT
(min.)

Dlt RT
(min.) Response

Cal Amt
ug/ml

OnCol Amt
ug/ml Flags

    1 Fluoride     3.367     3.367     0.000     27963496        1.00        1.00       

    2 Chloride     4.867     4.867     0.000     19195990        1.00        1.01       

    3 Nitrite as N     5.867     5.867     0.000     41932303        1.00        1.01       

    4 Bromide     7.008     7.008     0.000      8582525        1.00        1.01       

    5 Nitrate as N     7.917     7.925    -0.008     48020291        1.00        1.00       

S   7 Hydrogen Chloride        1.03        1.04       

S   8 Hydro Fluoric Acid        1.05        1.06       

S   9 Hydrobromic Acid        1.01        1.02       

S  10 Nitric acid        4.50        4.51       

S  11 Nitrous Acid        3.36        3.37       

S  12 Br        1.00        1.01       

S  13 Chlorine        1.00        1.01       

Reagents:

85L6M26AP_00018 Amount Added:  10.00 Units: mL
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Report Date: 29-May-2018 14:33:36 Chrom Revision: 2.2  11-May-2018 08:54:46

TestAmerica Knoxville
Data File: \\ChromNA\Knoxville\ChromData\1500\20180529-8330.b\6140-0008330-006.d

Injection Date: 29-May-2018 11:11:00 Instrument ID: 1500 Operator ID:

Lims ID: IC 6                     Worklist Smp#: 6

Client ID:

Injection Vol: 1.0 ul Dil. Factor: 1.0000     ALS Bottle#: 0

Method: 0050_26A_1500 Limit Group: IC 0050_26A ICAL

Y Scaling: Method Defined: Scale to the Nth Largest Target: 1
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Report Date: 29-May-2018 14:33:38 Chrom Revision: 2.2  11-May-2018 08:54:46

TestAmerica Knoxville

Target Compound Quantitation Report

Data File: \\ChromNA\Knoxville\ChromData\1500\20180529-8330.b\7140-0008330-007.d

Lims ID: IC 7                     

Client ID:

Sample Type: IC Calib Level: 7

Inject. Date: 29-May-2018 11:28:00 ALS Bottle#: 0 Worklist Smp#: 7

Injection Vol: 1.0 ul Dil. Factor: 1.0000     

Sample Info: 140-0008330-007

Misc. Info.: 7 ic 7

Operator ID: Instrument ID: 1500

Sublist: chrom-0050_26A_1500*sub3

Method: \\ChromNA\Knoxville\ChromData\1500\20180529-8330.b\0050_26A_1500.m

Limit Group: IC 0050_26A ICAL

Last Update: 29-May-2018 14:33:38 Calib Date: 29-May-2018 11:28:00

Integrator: Falcon

Quant Method: External Standard Quant By: Initial Calibration

Last ICal File: \\ChromNA\Knoxville\ChromData\1500\20180529-8330.b\7140-0008330-007.d

Column 1 : Det: IC

Process Host: XAWRK025

Compound
RT

(min.)
Exp RT
(min.)

Dlt RT
(min.) Response

Cal Amt
ug/ml

OnCol Amt
ug/ml Flags

    1 Fluoride     3.367     3.367     0.000     57321076        2.00        2.00       

    2 Chloride     4.867     4.867     0.000     38689668        2.00        2.00       

    3 Nitrite as N     5.875     5.867     0.008     86054189        2.00        2.00       

    4 Bromide     7.008     7.008     0.000     17193766        2.00        2.00       

    5 Nitrate as N     7.917     7.925    -0.008    100474498        2.00        2.00       

S  11 Nitrous Acid        6.71        6.71       

S  12 Br        2.00        2.00       

S  13 Chlorine        2.00        2.00       

S  10 Nitric acid        9.00        9.00       

S   7 Hydrogen Chloride        2.06        2.06       

S   8 Hydro Fluoric Acid        2.11        2.11       

S   9 Hydrobromic Acid        2.03        2.02       

Reagents:

85L7M26AP_00019 Amount Added:  10.00 Units: mL
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Report Date: 29-May-2018 14:33:38 Chrom Revision: 2.2  11-May-2018 08:54:46

TestAmerica Knoxville
Data File: \\ChromNA\Knoxville\ChromData\1500\20180529-8330.b\7140-0008330-007.d

Injection Date: 29-May-2018 11:28:00 Instrument ID: 1500 Operator ID:

Lims ID: IC 7                     Worklist Smp#: 7

Client ID:

Injection Vol: 1.0 ul Dil. Factor: 1.0000     ALS Bottle#: 0

Method: 0050_26A_1500 Limit Group: IC 0050_26A ICAL

Y Scaling: Method Defined: Scale to the Nth Largest Target: 1
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Calibration  / Fluoride

Curve Type: Quadratic

Weighting: None

Origin: None

Dependency: Response

Calib Mode: ESTD

Response Base:

RF Rounding: 0

Curve Coefficients

Intercept: 2.374E+05

Slope: 2.669E+07

Second Order: 9.301E+05

Error Coefficients

Standard Error: 106000

Relative Standard Error: 2.8

Correlation Coefficient: 1.000

Coefficient of Determination (Adjusted): 1.000

ID Level Concentration Response IS Amount IS Response RF Used

1 IC 140-20716/1 0.05 1588392.0 31767840.0 Y

2 IC 140-20716/2 0.075 2346365.0 31284866.666667 Y

3 IC 140-20716/3 0.1 2924748.0 29247480.0 Y

4 IC 140-20716/4 0.25 6853982.0 27415928.0 Y

5 IC 140-20716/5 0.5 13718248.0 27436496.0 Y

6 IC 140-20716/6 1.0 27963496.0 27963496.0 Y

7 IC 140-20716/7 2.0 57321076.0 28660538.0 Y

Response = [2.374E+05] + [2.669E+07]x + [9.301E+05]x^2
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Calibration  / Chloride

Curve Type: Quadratic

Weighting: None

Origin: None

Dependency: Response

Calib Mode: ESTD

Response Base:

RF Rounding: 0

Curve Coefficients

Intercept: 1.772E+05

Slope: 1.852E+07

Second Order: 3.737E+05

Error Coefficients

Standard Error: 125000

Relative Standard Error: 5.6

Correlation Coefficient: 1.000

Coefficient of Determination (Adjusted): 1.000

ID Level Concentration Response IS Amount IS Response RF Used

1 IC 140-20716/1 0.05 1198992.0 23979840.0 Y

2 IC 140-20716/2 0.075 1592914.0 21238853.333333 Y

3 IC 140-20716/3 0.1 2070801.0 20708010.0 Y

4 IC 140-20716/4 0.25 4671176.0 18684704.0 Y

5 IC 140-20716/5 0.5 9430394.0 18860788.0 Y

6 IC 140-20716/6 1.0 19195990.0 19195990.0 Y

7 IC 140-20716/7 2.0 38689668.0 19344834.0 Y

Response = [1.772E+05] + [1.852E+07]x + [3.737E+05]x^2
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Calibration  / Nitrite as N

Curve Type: Quadratic

Weighting: None

Origin: None

Dependency: Response

Calib Mode: ESTD

Response Base:

RF Rounding: 0

Curve Coefficients

Intercept: -9.085E+04

Slope: 4.05E+07

Second Order: 1.297E+06

Error Coefficients

Standard Error: 218000

Relative Standard Error: 3.3

Correlation Coefficient: 1.000

Coefficient of Determination (Adjusted): 1.000

ID Level Concentration Response IS Amount IS Response RF Used

1 IC 140-20716/1 0.05 2001737.0 40034740.0 Y

2 IC 140-20716/2 0.075 3100690.0 41342533.333333 Y

3 IC 140-20716/3 0.1 4033742.0 40337420.0 Y

4 IC 140-20716/4 0.25 9863751.0 39455004.0 Y

5 IC 140-20716/5 0.5 20272992.0 40545984.0 Y

6 IC 140-20716/6 1.0 41932303.0 41932303.0 Y

7 IC 140-20716/7 2.0 86054189.0 43027094.5 Y

Response = [-9.085E+04] + [4.05E+07]x + [1.297E+06]x^2
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Calibration  / Bromide

Curve Type: Quadratic

Weighting: None

Origin: None

Dependency: Response

Calib Mode: ESTD

Response Base:

RF Rounding: 0

Curve Coefficients

Intercept: -2.681E+04

Slope: 8.419E+06

Second Order: 9.951E+04

Error Coefficients

Standard Error: 82400

Relative Standard Error: 4.9

Correlation Coefficient: 1.000

Coefficient of Determination (Adjusted): 1.000

ID Level Concentration Response IS Amount IS Response RF Used

1 IC 140-20716/1 0.05 410427.0 8208540.0 Y

2 IC 140-20716/2 0.075 642938.0 8572506.666667 Y

3 IC 140-20716/3 0.1 859425.0 8594250.0 Y

4 IC 140-20716/4 0.25 2009867.0 8039468.0 Y

5 IC 140-20716/5 0.5 4109593.0 8219186.0 Y

6 IC 140-20716/6 1.0 8582525.0 8582525.0 Y

7 IC 140-20716/7 2.0 17193766.0 8596883.0 Y

Response = [-2.681E+04] + [8.419E+06]x + [9.951E+04]x^2
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Calibration  / Nitrate as N

Curve Type: Quadratic

Weighting: None

Origin: None

Dependency: Response

Calib Mode: ESTD

Response Base:

RF Rounding: 0

Curve Coefficients

Intercept: 6061

Slope: 4.557E+07

Second Order: 2.339E+06

Error Coefficients

Standard Error: 99900

Relative Standard Error: 1.1

Correlation Coefficient: 1.000

Coefficient of Determination (Adjusted): 1.000

ID Level Concentration Response IS Amount IS Response RF Used

1 IC 140-20716/1 0.05 2313521.0 46270420.0 Y

2 IC 140-20716/2 0.075 3469626.0 46261680.0 Y

3 IC 140-20716/3 0.1 4648227.0 46482270.0 Y

4 IC 140-20716/4 0.25 11452420.0 45809680.0 Y

5 IC 140-20716/5 0.5 23256566.0 46513132.0 Y

6 IC 140-20716/6 1.0 48020291.0 48020291.0 Y

7 IC 140-20716/7 2.0 100474498.0 50237249.0 Y

Response = [6061] + [4.557E+07]x + [2.339E+06]x^2
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FORM VII

Lab Name: Job No.:

SDG No.:

Instrument ID:

Calibration Date:

Calib Start Date:

Lab Sample ID:

Calib End Date:GC Column: ID:

HPLC/IC CONTINUING CALIBRATION DATA

140-11850-1

1500

05/29/2018  11:45

05/29/2018  09:43

05/29/2018  11:28

ICV 140-20716/8

AS22

TestAmerica Knoxville

Lab File ID: 8140-0008330-008.d Conc. Units: mg/L

ANALYTE CURVE CALC SPIKE %D MAX
TYPE AMOUNT AMOUNT %D

AVE CF CF MIN CF

Fluoride 28015668 0.758 0.750 1.1 10.0Qua

Chloride 19728045 0.777 0.750 3.6 10.0Qua

Nitrite as N 42238699 0.766 0.750 2.1 10.0Qua

Bromide 8856775 0.785 0.750 4.7 10.0Qua

Nitrate as N 48509607 0.768 0.750 2.4 10.0Qua

FORM VII 0050/26A
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FORM VII

Lab Name: Job No.:

SDG No.:

Instrument ID:

Calibration Date:

Calib Start Date:

Lab Sample ID:

Calib End Date:GC Column: ID:

HPLC/IC CONTINUING CALIBRATION RETENTION TIME SUMMARY

140-11850-1

1500

05/29/2018  11:45

05/29/2018  09:43

05/29/2018  11:28

ICV 140-20716/8

AS22

TestAmerica Knoxville

Lab File ID: 8140-0008330-008.d

Analyte RT
TOFROM

RT WINDOW

Fluoride 3.36 3.12 3.62
Chloride 4.86 4.62 5.12
Nitrite as N 5.86 5.62 6.12
Bromide 7.00 6.76 7.26
Nitrate as N 7.92 7.68 8.18

Form VII 0050/26A
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Report Date: 29-May-2018 14:33:39 Chrom Revision: 2.2  11-May-2018 08:54:46

TestAmerica Knoxville

Target Compound Quantitation Report

Data File: \\ChromNA\Knoxville\ChromData\1500\20180529-8330.b\8140-0008330-008.d

Lims ID: ICV                      

Client ID:

Sample Type: ICV

Inject. Date: 29-May-2018 11:45:00 ALS Bottle#: 0 Worklist Smp#: 8

Injection Vol: 1.0 ul Dil. Factor: 1.0000     

Sample Info: 140-0008330-008

Misc. Info.: 8 icv

Operator ID: Instrument ID: 1500

Sublist:

Method: \\ChromNA\Knoxville\ChromData\1500\20180529-8330.b\0050_26A_1500.m

Limit Group: IC 0050_26A ICAL

Last Update: 29-May-2018 14:33:38 Calib Date: 29-May-2018 11:28:00

Integrator: Falcon

Quant Method: External Standard Quant By: Initial Calibration

Last ICal File: \\ChromNA\Knoxville\ChromData\1500\20180529-8330.b\7140-0008330-007.d

Column 1 : Det: IC

Process Host: XAWRK025

First Level Reviewer: humphreyj Date: 29-May-2018 14:32:51

Compound
RT

(min.)
Exp RT
(min.)

Dlt RT
(min.) Response

Cal Amt
ug/ml

OnCol Amt
ug/ml Flags

    1 Fluoride     3.358     3.367    -0.009     21011751      0.7500      0.7583       

    2 Chloride     4.858     4.867    -0.009     14796034      0.7500      0.7772       

    3 Nitrite as N     5.858     5.867    -0.009     31679024      0.7500      0.7657       

    4 Bromide     7.000     7.008    -0.008      6642581      0.7500      0.7849       

    5 Nitrate as N     7.917     7.925    -0.008     36382205      0.7500      0.7680       

S   7 Hydrogen Chloride      0.7710      0.7992       

S   8 Hydro Fluoric Acid      0.7898      0.7987       

S   9 Hydrobromic Acid      0.7595      0.7948       

S  10 Nitric acid        3.37        3.46       

S  11 Nitrous Acid        2.52        2.57       

S  12 Br      0.7500      0.7849       

S  13 Chlorine      0.7500      0.7772       

Reagents:

85SPICVLCSS_00069 Amount Added:  10.00 Units: mL
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Report Date: 29-May-2018 14:33:39 Chrom Revision: 2.2  11-May-2018 08:54:46

TestAmerica Knoxville
Data File: \\ChromNA\Knoxville\ChromData\1500\20180529-8330.b\8140-0008330-008.d

Injection Date: 29-May-2018 11:45:00 Instrument ID: 1500 Operator ID:

Lims ID: ICV                      Worklist Smp#: 8

Client ID:

Injection Vol: 1.0 ul Dil. Factor: 1.0000     ALS Bottle#: 0

Method: 0050_26A_1500 Limit Group: IC 0050_26A ICAL

Y Scaling: Method Defined: Scale to the Nth Largest Target: 1

0.0 1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0 9.0 10.0 11.0 12.0 13.0 14.0 15.0 16.0
Min

-1

1

3

5

7

9

11

13

15

17

19

21

23

25

27

29

31

33

Y
 (

 X
1

0
0

0
0

0
)

8140-0008330-008, 8140-0008330-008.d

  
F

lu
o

ri
d

e
( 

 3
.3

5
8

)

  
C

h
lo

ri
d

e
( 

 4
.8

5
8

)

  
N

it
ri

te
 a

s
 N

( 
 5

.8
5

8
)

  
B

ro
m

id
e

( 
 7

.0
0

0
)

  
N

it
ra

te
 a

s
 N

( 
 7

.9
1

7
)

07/06/2018Page 91 of 228



FORM VII

Lab Name: Job No.:

SDG No.:

Instrument ID:

Calibration Date:

Calib Start Date:

Lab Sample ID:

Calib End Date:GC Column: ID:

HPLC/IC CONTINUING CALIBRATION DATA

140-11850-1

1500

07/02/2018  08:49

05/29/2018  09:43

05/29/2018  11:28

CCV 140-21693/1

AS22

TestAmerica Knoxville

Lab File ID: 11140-0008684-001.d Conc. Units: mg/L

ANALYTE CURVE CALC SPIKE %D MAX
TYPE AMOUNT AMOUNT %D

AVE CF CF MIN CF

Fluoride 27561284 0.990 1.00 -1.0 10.0Qua

Chloride 18678634 0.980 1.00 -2.0 10.0Qua

Nitrite as N 41450193 0.994 1.00 -0.6 10.0Qua

Bromide 8305602 0.978 1.00 -2.2 10.0Qua

Nitrate as N 47403032 0.990 1.00 -1.0 10.0Qua

FORM VII 0050/26A
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FORM VII

Lab Name: Job No.:

SDG No.:

Instrument ID:

Calibration Date:

Calib Start Date:

Lab Sample ID:

Calib End Date:GC Column: ID:

HPLC/IC CONTINUING CALIBRATION RETENTION TIME SUMMARY

140-11850-1

1500

07/02/2018  08:49

05/29/2018  09:43

05/29/2018  11:28

CCV 140-21693/1

AS22

TestAmerica Knoxville

Lab File ID: 11140-0008684-001.d

Analyte RT
TOFROM

RT WINDOW

Fluoride 3.36 3.12 3.62
Chloride 4.83 4.62 5.12
Nitrite as N 5.81 5.62 6.12
Bromide 6.91 6.76 7.26
Nitrate as N 7.79 7.68 8.18

Form VII 0050/26A
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Report Date: 03-Jul-2018 08:17:45 Chrom Revision: 2.2  07-Jun-2018 07:41:54

TestAmerica Knoxville

Target Compound Quantitation Report

Data File: \\ChromNA\Knoxville\ChromData\1500\20180703-8684.b\11140-0008684-001.d

Lims ID: CCV                      

Client ID:

Sample Type: CCV

Inject. Date: 02-Jul-2018 08:49:00 ALS Bottle#: 0 Worklist Smp#: 1

Injection Vol: 1.0 ul Dil. Factor: 1.0000     

Sample Info: 140-0008684-001

Misc. Info.: 11 ccv

Operator ID: Instrument ID: 1500

Sublist: chrom-0050_26A_1500*sub3

Method: \\ChromNA\Knoxville\ChromData\1500\20180703-8684.b\0050_26A_1500.m

Limit Group: IC 0050_26A ICAL

Last Update: 03-Jul-2018 08:17:45 Calib Date: 29-May-2018 11:28:00

Integrator: Falcon

Quant Method: External Standard Quant By: Initial Calibration

Last ICal File: \\ChromNA\Knoxville\ChromData\1500\20180529-8330.b\7140-0008330-007.d

Column 1 : Det: IC

Process Host: XAWRK009

First Level Reviewer: humphreyj Date: 03-Jul-2018 08:07:32

Compound
RT

(min.)
Exp RT
(min.)

Dlt RT
(min.) Response

Cal Amt
ug/ml

OnCol Amt
ug/ml Flags

    1 Fluoride     3.358     3.367    -0.009     27561284        1.00      0.9896      M

    2 Chloride     4.825     4.867    -0.042     18678634        1.00      0.9796       

    3 Nitrite as N     5.808     5.867    -0.059     41450193        1.00        0.99       

    4 Bromide     6.908     7.008    -0.100      8305602        1.00      0.9784      M

    5 Nitrate as N     7.792     7.925    -0.133     47403032        1.00      0.9899      M

S   7 Hydrogen Chloride        1.03        1.01       

S   8 Hydro Fluoric Acid        1.05        1.04       

S   9 Hydrobromic Acid        1.01        0.99       

S  10 Nitric acid        4.50        4.45       

S  11 Nitrous Acid        3.36        3.34       

S  12 Br        1.00      0.9784       

S  13 Chlorine        1.00      0.9796       

QC Flag Legend
Review Flags

  M - Manually Integrated

Reagents:

85CVM26AP_00082 Amount Added:  10.00 Units: mL
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Report Date: 03-Jul-2018 08:17:45 Chrom Revision: 2.2  07-Jun-2018 07:41:54

TestAmerica Knoxville
Data File: \\ChromNA\Knoxville\ChromData\1500\20180703-8684.b\11140-0008684-001.d

Injection Date: 02-Jul-2018 08:49:00 Instrument ID: 1500 Operator ID:

Lims ID: CCV                      Worklist Smp#: 1

Client ID:

Injection Vol: 1.0 ul Dil. Factor: 1.0000     ALS Bottle#: 0

Method: 0050_26A_1500 Limit Group: IC 0050_26A ICAL

Y Scaling: Method Defined: Scale to the Nth Largest Target: 1
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Report Date: 03-Jul-2018 08:17:45 Chrom Revision: 2.2  07-Jun-2018 07:41:54
Manual Integration/User Assign Peak Report

TestAmerica Knoxville

Data File: \\ChromNA\Knoxville\ChromData\1500\20180703-8684.b\11140-0008684-001.d

Injection Date: 02-Jul-2018 08:49:00 Instrument ID: 1500

Lims ID: CCV                      

Client ID:

Operator ID: ALS Bottle#: 0 Worklist Smp#: 1

Injection Vol: 1.0 ul Dil. Factor: 1.0000     

Method: 0050_26A_1500 Limit Group: IC 0050_26A ICAL

Column: Detector IC

    1 Fluoride, CAS: 16984-48-8
Signal: 1

Processing Integration Results

RT:   3.36

Area: 28925613

Amount:    1.037333

Amount Units: ug/ml
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Manual Integration Results

RT:   3.36

Area: 27561284

Amount:    0.989589

Amount Units: ug/ml
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Reviewer: humphreyj, 03-Jul-2018 08:06:46

Audit Action: Split an Integrated Peak Audit Reason: Split Peak
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Report Date: 03-Jul-2018 08:17:45 Chrom Revision: 2.2  07-Jun-2018 07:41:54
Manual Integration/User Assign Peak Report

TestAmerica Knoxville

Data File: \\ChromNA\Knoxville\ChromData\1500\20180703-8684.b\11140-0008684-001.d

Injection Date: 02-Jul-2018 08:49:00 Instrument ID: 1500

Lims ID: CCV                      

Client ID:

Operator ID: ALS Bottle#: 0 Worklist Smp#: 1

Injection Vol: 1.0 ul Dil. Factor: 1.0000     

Method: 0050_26A_1500 Limit Group: IC 0050_26A ICAL

Column: Detector IC

    4 Bromide, CAS: 24959-67-9
Signal: 1

Processing Integration Results

RT:   6.91

Area: 8388185

Amount:    0.987980

Amount Units: ug/ml
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Manual Integration Results

RT:   6.91

Area: 8305602

Amount:    0.978394

Amount Units: ug/ml
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Reviewer: humphreyj, 03-Jul-2018 08:07:19

Audit Action: Split an Integrated Peak Audit Reason: Split Peak
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Report Date: 03-Jul-2018 08:17:45 Chrom Revision: 2.2  07-Jun-2018 07:41:54
Manual Integration/User Assign Peak Report

TestAmerica Knoxville

Data File: \\ChromNA\Knoxville\ChromData\1500\20180703-8684.b\11140-0008684-001.d

Injection Date: 02-Jul-2018 08:49:00 Instrument ID: 1500

Lims ID: CCV                      

Client ID:

Operator ID: ALS Bottle#: 0 Worklist Smp#: 1

Injection Vol: 1.0 ul Dil. Factor: 1.0000     

Method: 0050_26A_1500 Limit Group: IC 0050_26A ICAL

Column: Detector IC

    5 Nitrate as N, CAS: 14797-55-8
Signal: 1

Processing Integration Results

RT:   7.79

Area: 47463667

Amount:    0.991091

Amount Units: ug/ml
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Manual Integration Results

RT:   7.79

Area: 47403032

Amount:    0.989883

Amount Units: ug/ml
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Reviewer: humphreyj, 03-Jul-2018 08:07:05

Audit Action: Split an Integrated Peak Audit Reason: Split Peak
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FORM VII

Lab Name: Job No.:

SDG No.:

Instrument ID:

Calibration Date:

Calib Start Date:

Lab Sample ID:

Calib End Date:GC Column: ID:

HPLC/IC CONTINUING CALIBRATION DATA

140-11850-1

1500

07/02/2018  12:39

05/29/2018  09:43

05/29/2018  11:28

CCV 140-21693/13

AS22

TestAmerica Knoxville

Lab File ID: 23140-0008684-013.d Conc. Units: mg/L

ANALYTE CURVE CALC SPIKE %D MAX
TYPE AMOUNT AMOUNT %D

AVE CF CF MIN CF

Fluoride 29453774 1.06 1.00 5.6 10.0Qua

Chloride 19219343 1.01 1.00 0.8 10.0Qua

Nitrite as N 42620882 1.02 1.00 2.1 10.0Qua

Bromide 8534966 1.01 1.00 0.5 10.0Qua

Nitrate as N 48831786 1.02 1.00 1.8 10.0Qua

FORM VII 0050/26A
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FORM VII

Lab Name: Job No.:

SDG No.:

Instrument ID:

Calibration Date:

Calib Start Date:

Lab Sample ID:

Calib End Date:GC Column: ID:

HPLC/IC CONTINUING CALIBRATION RETENTION TIME SUMMARY

140-11850-1

1500

07/02/2018  12:39

05/29/2018  09:43

05/29/2018  11:28

CCV 140-21693/13

AS22

TestAmerica Knoxville

Lab File ID: 23140-0008684-013.d

Analyte RT
TOFROM

RT WINDOW

Fluoride 3.38 3.12 3.62
Chloride 4.84 4.62 5.12
Nitrite as N 5.83 5.62 6.12
Bromide 6.94 6.76 7.26
Nitrate as N 7.83 7.68 8.18

Form VII 0050/26A
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Report Date: 03-Jul-2018 08:18:00 Chrom Revision: 2.2  07-Jun-2018 07:41:54

TestAmerica Knoxville

Target Compound Quantitation Report

Data File: \\ChromNA\Knoxville\ChromData\1500\20180703-8684.b\23140-0008684-013.d

Lims ID: CCV                      

Client ID:

Sample Type: CCV

Inject. Date: 02-Jul-2018 12:39:00 ALS Bottle#: 0 Worklist Smp#: 13

Injection Vol: 1.0 ul Dil. Factor: 1.0000     

Sample Info: 140-0008684-013

Misc. Info.: 23 ccv

Operator ID: Instrument ID: 1500

Sublist: chrom-0050_26A_1500*sub3

Method: \\ChromNA\Knoxville\ChromData\1500\20180703-8684.b\0050_26A_1500.m

Limit Group: IC 0050_26A ICAL

Last Update: 03-Jul-2018 08:18:00 Calib Date: 29-May-2018 11:28:00

Integrator: Falcon

Quant Method: External Standard Quant By: Initial Calibration

Last ICal File: \\ChromNA\Knoxville\ChromData\1500\20180529-8330.b\7140-0008330-007.d

Column 1 : Det: IC

Process Host: XAWRK009

First Level Reviewer: humphreyj Date: 03-Jul-2018 08:16:56

Compound
RT

(min.)
Exp RT
(min.)

Dlt RT
(min.) Response

Cal Amt
ug/ml

OnCol Amt
ug/ml Flags

    1 Fluoride     3.375     3.367     0.008     29453774        1.00        1.06      M

    2 Chloride     4.842     4.867    -0.025     19219343        1.00        1.01      M

    3 Nitrite as N     5.825     5.867    -0.042     42620882        1.00        1.02       

    4 Bromide     6.942     7.008    -0.066      8534966        1.00        1.01       

    5 Nitrate as N     7.825     7.925    -0.100     48831786        1.00        1.02      M

S   7 Hydrogen Chloride        1.03        1.04       

S   8 Hydro Fluoric Acid        1.05        1.11       

S   9 Hydrobromic Acid        1.01        1.02       

S  10 Nitric acid        4.50        4.58       

S  11 Nitrous Acid        3.36        3.43       

S  12 Br        1.00        1.01       

S  13 Chlorine        1.00        1.01       

QC Flag Legend
Review Flags

  M - Manually Integrated

Reagents:

85CVM26AP_00082 Amount Added:  10.00 Units: mL
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Report Date: 03-Jul-2018 08:18:00 Chrom Revision: 2.2  07-Jun-2018 07:41:54

TestAmerica Knoxville
Data File: \\ChromNA\Knoxville\ChromData\1500\20180703-8684.b\23140-0008684-013.d

Injection Date: 02-Jul-2018 12:39:00 Instrument ID: 1500 Operator ID:

Lims ID: CCV                      Worklist Smp#: 13

Client ID:

Injection Vol: 1.0 ul Dil. Factor: 1.0000     ALS Bottle#: 0

Method: 0050_26A_1500 Limit Group: IC 0050_26A ICAL

Y Scaling: Method Defined: Scale to the Nth Largest Target: 1
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Report Date: 03-Jul-2018 08:18:00 Chrom Revision: 2.2  07-Jun-2018 07:41:54
Manual Integration/User Assign Peak Report

TestAmerica Knoxville

Data File: \\ChromNA\Knoxville\ChromData\1500\20180703-8684.b\23140-0008684-013.d

Injection Date: 02-Jul-2018 12:39:00 Instrument ID: 1500

Lims ID: CCV                      

Client ID:

Operator ID: ALS Bottle#: 0 Worklist Smp#: 13

Injection Vol: 1.0 ul Dil. Factor: 1.0000     

Method: 0050_26A_1500 Limit Group: IC 0050_26A ICAL

Column: Detector IC

    1 Fluoride, CAS: 16984-48-8
Signal: 1

Processing Integration Results

RT:   3.38

Area: 29562371

Amount:    1.059565

Amount Units: ug/ml
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Manual Integration Results

RT:   3.38

Area: 29453774

Amount:    1.055776

Amount Units: ug/ml
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Reviewer: humphreyj, 03-Jul-2018 08:16:35

Audit Action: Split an Integrated Peak Audit Reason: Split Peak
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Report Date: 03-Jul-2018 08:18:00 Chrom Revision: 2.2  07-Jun-2018 07:41:54
Manual Integration/User Assign Peak Report

TestAmerica Knoxville

Data File: \\ChromNA\Knoxville\ChromData\1500\20180703-8684.b\23140-0008684-013.d

Injection Date: 02-Jul-2018 12:39:00 Instrument ID: 1500

Lims ID: CCV                      

Client ID:

Operator ID: ALS Bottle#: 0 Worklist Smp#: 13

Injection Vol: 1.0 ul Dil. Factor: 1.0000     

Method: 0050_26A_1500 Limit Group: IC 0050_26A ICAL

Column: Detector IC

    2 Chloride, CAS: 16887-00-6
Signal: 1

Processing Integration Results

RT:   4.84

Area: 19229251

Amount:    1.008210

Amount Units: ug/ml
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Manual Integration Results

RT:   4.84

Area: 19219343

Amount:    1.007695

Amount Units: ug/ml
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Reviewer: humphreyj, 03-Jul-2018 08:16:46

Audit Action: Split an Integrated Peak Audit Reason: Split Peak
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Report Date: 03-Jul-2018 08:18:00 Chrom Revision: 2.2  07-Jun-2018 07:41:54
Manual Integration/User Assign Peak Report

TestAmerica Knoxville

Data File: \\ChromNA\Knoxville\ChromData\1500\20180703-8684.b\23140-0008684-013.d

Injection Date: 02-Jul-2018 12:39:00 Instrument ID: 1500

Lims ID: CCV                      

Client ID:

Operator ID: ALS Bottle#: 0 Worklist Smp#: 13

Injection Vol: 1.0 ul Dil. Factor: 1.0000     

Method: 0050_26A_1500 Limit Group: IC 0050_26A ICAL

Column: Detector IC

    5 Nitrate as N, CAS: 14797-55-8
Signal: 1

Processing Integration Results

RT:   7.83

Area: 48697524

Amount:    1.015641

Amount Units: ug/ml
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Manual Integration Results

RT:   7.83

Area: 48831786

Amount:    1.018309

Amount Units: ug/ml
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Reviewer: humphreyj, 03-Jul-2018 08:16:19

Audit Action: Manually Integrated Audit Reason: Baseline Smoothing
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FORM I
HPLC/IC ORGANICS ANALYSIS DATA SHEET

Client Sample ID:

Lab Name: Job No.:

SDG No.:

140-11850-1

Lab Sample ID: MB 140-21692/3-A

TestAmerica Knoxville

Matrix: 15140-0008684-005.dLab File ID:

Date Collected:0050/26AAnalysis Method:

Air

Con. Extract Vol.:

Injection Volume:

GPC Cleanup:(Y/N)

Date Extracted:

Date Analyzed:

Dilution Factor: 1

Extraction Method: 0050/26A 07/02/2018  00:00

07/02/2018  10:02

100(mL)

1(uL)

Sample wt/vol: 1(Sample)

% Moisture:

GC Column: ID:AS22

N

Analysis Batch No.: 21693 ug/SampleUnits:

CAS NO. COMPOUND NAME RESULT Q MDLRL

10.3 4.327647-01-0 Hydrogen Chloride ND

FORM I 0050/26A
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Report Date: 03-Jul-2018 08:17:49 Chrom Revision: 2.2  07-Jun-2018 07:41:54

TestAmerica Knoxville

Target Compound Quantitation Report

Data File: \\ChromNA\Knoxville\ChromData\1500\20180703-8684.b\15140-0008684-005.d

Lims ID: MB 140-21692/3-A         

Client ID:

Sample Type: MB

Inject. Date: 02-Jul-2018 10:02:00 ALS Bottle#: 0 Worklist Smp#: 5

Injection Vol: 1.0 ul Dil. Factor: 1.0000     

Sample Info: 140-0008684-005

Misc. Info.: 15 mb 140-21563/3-a

Operator ID: Instrument ID: 1500

Method: \\ChromNA\Knoxville\ChromData\1500\20180703-8684.b\0050_26A_1500.m

Limit Group: IC 0050_26A ICAL

Last Update: 03-Jul-2018 08:17:45 Calib Date: 29-May-2018 11:28:00

Integrator: Falcon

Quant Method: External Standard Quant By: Initial Calibration

Last ICal File: \\ChromNA\Knoxville\ChromData\1500\20180529-8330.b\7140-0008330-007.d

Column 1 : Det: IC

Process Host: XAWRK009

First Level Reviewer: humphreyj Date: 03-Jul-2018 08:11:00

Compound
RT

(min.)
Exp RT
(min.)

Dlt RT
(min.) Response

Cal Amt
ug/ml

OnCol Amt
ug/ml Flags

    1 Fluoride     3.367 ND       

    2 Chloride     4.867 ND      U

    3 Nitrite as N     5.867 ND      U

    4 Bromide     7.008 ND       

    5 Nitrate as N     7.925 ND      U

    6 Iodide    14.800 ND      U

S   7 Hydrogen Chloride     0.000 ND       

S   8 Hydro Fluoric Acid     0.000 ND       

S   9 Hydrobromic Acid     0.000 ND       

S  10 Nitric acid     0.000 ND       

S  11 Nitrous Acid     0.000 ND       

S  12 Br     0.000 ND       

S  13 Chlorine     0.000 ND       

QC Flag Legend
Review Flags

  U - Marked Undetected
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Report Date: 03-Jul-2018 08:17:49 Chrom Revision: 2.2  07-Jun-2018 07:41:54

TestAmerica Knoxville
Data File: \\ChromNA\Knoxville\ChromData\1500\20180703-8684.b\15140-0008684-005.d

Injection Date: 02-Jul-2018 10:02:00 Instrument ID: 1500 Operator ID:

Lims ID: MB 140-21692/3-A         Worklist Smp#: 5

Client ID:

Injection Vol: 1.0 ul Dil. Factor: 1.0000     ALS Bottle#: 0

Method: 0050_26A_1500 Limit Group: IC 0050_26A ICAL

Y Scaling: Method Defined: Scale to the Nth Largest Target: 1
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FORM I
HPLC/IC ORGANICS ANALYSIS DATA SHEET

Client Sample ID:

Lab Name: Job No.:

SDG No.:

140-11850-1

Lab Sample ID: CCB 140-21693/2

TestAmerica Knoxville

Matrix: 12140-0008684-002.dLab File ID:

Date Collected:0050/26AAnalysis Method:

Air

Con. Extract Vol.:

Injection Volume:

GPC Cleanup:(Y/N)

Date Extracted:

Date Analyzed:

Dilution Factor: 1

Extraction Method:

07/02/2018  09:10

10(mL)

1(uL)

Sample wt/vol: 10(mL)

% Moisture:

GC Column: ID:AS22

N

Analysis Batch No.: 21693 mg/LUnits:

CAS NO. COMPOUND NAME RESULT Q MDLRL

0.0500 0.01007647-01-0 Hydrogen Chloride ND

FORM I 0050/26A
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Report Date: 03-Jul-2018 08:17:46 Chrom Revision: 2.2  07-Jun-2018 07:41:54

TestAmerica Knoxville

Target Compound Quantitation Report

Data File: \\ChromNA\Knoxville\ChromData\1500\20180703-8684.b\12140-0008684-002.d

Lims ID: CCB                      

Client ID:

Sample Type: CCB

Inject. Date: 02-Jul-2018 09:10:00 ALS Bottle#: 0 Worklist Smp#: 2

Injection Vol: 1.0 ul Dil. Factor: 1.0000     

Sample Info: 140-0008684-002

Misc. Info.: 12 ccb

Operator ID: Instrument ID: 1500

Method: \\ChromNA\Knoxville\ChromData\1500\20180703-8684.b\0050_26A_1500.m

Limit Group: IC 0050_26A ICAL

Last Update: 03-Jul-2018 08:17:45 Calib Date: 29-May-2018 11:28:00

Integrator: Falcon

Quant Method: External Standard Quant By: Initial Calibration

Last ICal File: \\ChromNA\Knoxville\ChromData\1500\20180529-8330.b\7140-0008330-007.d

Column 1 : Det: IC

Process Host: XAWRK009

First Level Reviewer: humphreyj Date: 03-Jul-2018 08:07:50

Compound
RT

(min.)
Exp RT
(min.)

Dlt RT
(min.) Response

Cal Amt
ug/ml

OnCol Amt
ug/ml Flags

    1 Fluoride     3.367 ND      U

    2 Chloride     4.867 ND      U

    3 Nitrite as N     5.867 ND       

    4 Bromide     7.008 ND      U

    5 Nitrate as N     7.925 ND      U

    6 Iodide    14.800 ND       

S   7 Hydrogen Chloride     0.000 ND       

S   8 Hydro Fluoric Acid     0.000 ND       

S   9 Hydrobromic Acid     0.000 ND       

S  10 Nitric acid     0.000 ND       

S  11 Nitrous Acid     0.000 ND       

S  12 Br     0.000 ND       

S  13 Chlorine     0.000 ND       

QC Flag Legend
Review Flags

  U - Marked Undetected
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Report Date: 03-Jul-2018 08:17:46 Chrom Revision: 2.2  07-Jun-2018 07:41:54

TestAmerica Knoxville
Data File: \\ChromNA\Knoxville\ChromData\1500\20180703-8684.b\12140-0008684-002.d

Injection Date: 02-Jul-2018 09:10:00 Instrument ID: 1500 Operator ID:

Lims ID: CCB                      Worklist Smp#: 2

Client ID:

Injection Vol: 1.0 ul Dil. Factor: 1.0000     ALS Bottle#: 0

Method: 0050_26A_1500 Limit Group: IC 0050_26A ICAL

Y Scaling: Method Defined: Scale to the Nth Largest Target: 1
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Report Date: 03-Jul-2018 08:17:46 Chrom Revision: 2.2  07-Jun-2018 07:41:54
User Disabled Compound Report

TestAmerica Knoxville

Data File: \\ChromNA\Knoxville\ChromData\1500\20180703-8684.b\12140-0008684-002.d

Injection Date: 02-Jul-2018 09:10:00 Instrument ID: 1500

Lims ID: CCB                      

Client ID:

Operator ID: ALS Bottle#: 0 Worklist Smp#: 2

Injection Vol: 1.0 ul Dil. Factor: 1.0000     

Method: 0050_26A_1500 Limit Group: IC 0050_26A ICAL

Column: Detector IC

    2 Chloride, CAS: 16887-00-6,  Signal: 1
RT:   4.81

Response: 109832

Amount:   -0.003636
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Reviewer: humphreyj, 03-Jul-2018 08:07:50

Audit Action: Manually Integrated Audit Reason: 
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FORM I
HPLC/IC ORGANICS ANALYSIS DATA SHEET

Client Sample ID:

Lab Name: Job No.:

SDG No.:

140-11850-1

Lab Sample ID: CCB 140-21693/14

TestAmerica Knoxville

Matrix: 24140-0008684-014.dLab File ID:

Date Collected:0050/26AAnalysis Method:

Air

Con. Extract Vol.:

Injection Volume:

GPC Cleanup:(Y/N)

Date Extracted:

Date Analyzed:

Dilution Factor: 1

Extraction Method:

07/02/2018  12:57

10(mL)

1(uL)

Sample wt/vol: 10(mL)

% Moisture:

GC Column: ID:AS22

N

Analysis Batch No.: 21693 mg/LUnits:

CAS NO. COMPOUND NAME RESULT Q MDLRL

0.0500 0.0100J7647-01-0 Hydrogen Chloride 0.01014

FORM I 0050/26A
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Report Date: 03-Jul-2018 08:18:02 Chrom Revision: 2.2  07-Jun-2018 07:41:54

TestAmerica Knoxville

Target Compound Quantitation Report

Data File: \\ChromNA\Knoxville\ChromData\1500\20180703-8684.b\24140-0008684-014.d

Lims ID: CCB                      

Client ID:

Sample Type: CCB

Inject. Date: 02-Jul-2018 12:57:00 ALS Bottle#: 0 Worklist Smp#: 14

Injection Vol: 1.0 ul Dil. Factor: 1.0000     

Sample Info: 140-0008684-014

Misc. Info.: 24 ccb

Operator ID: Instrument ID: 1500

Method: \\ChromNA\Knoxville\ChromData\1500\20180703-8684.b\0050_26A_1500.m

Limit Group: IC 0050_26A ICAL

Last Update: 03-Jul-2018 08:18:00 Calib Date: 29-May-2018 11:28:00

Integrator: Falcon

Quant Method: External Standard Quant By: Initial Calibration

Last ICal File: \\ChromNA\Knoxville\ChromData\1500\20180529-8330.b\7140-0008330-007.d

Column 1 : Det: IC

Process Host: XAWRK009

First Level Reviewer: humphreyj Date: 03-Jul-2018 08:17:14

Compound
RT

(min.)
Exp RT
(min.)

Dlt RT
(min.) Response

Cal Amt
ug/ml

OnCol Amt
ug/ml Flags

    1 Fluoride     3.367 ND      U

    2 Chloride     4.833     4.867    -0.034       359852    0.009862       

    3 Nitrite as N     5.867 ND       

    4 Bromide     7.008 ND       

    5 Nitrate as N     7.925 ND       

    6 Iodide    14.800 ND       

S   7 Hydrogen Chloride      0.0101       

S   8 Hydro Fluoric Acid     0.000 ND       

S   9 Hydrobromic Acid     0.000 ND       

S  10 Nitric acid     0.000 ND       

S  11 Nitrous Acid     0.000 ND       

S  12 Br     0.000 ND       

S  13 Chlorine    0.009862       

QC Flag Legend
Review Flags

  U - Marked Undetected
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Report Date: 03-Jul-2018 08:18:02 Chrom Revision: 2.2  07-Jun-2018 07:41:54

TestAmerica Knoxville
Data File: \\ChromNA\Knoxville\ChromData\1500\20180703-8684.b\24140-0008684-014.d

Injection Date: 02-Jul-2018 12:57:00 Instrument ID: 1500 Operator ID:

Lims ID: CCB                      Worklist Smp#: 14

Client ID:

Injection Vol: 1.0 ul Dil. Factor: 1.0000     ALS Bottle#: 0

Method: 0050_26A_1500 Limit Group: IC 0050_26A ICAL

Y Scaling: Method Defined: Scale to the Nth Largest Target: 1
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FORM I
HPLC/IC ORGANICS ANALYSIS DATA SHEET

Client Sample ID:

Lab Name: Job No.:

SDG No.:

140-11850-1

Lab Sample ID: ICB 140-20716/9

TestAmerica Knoxville

Matrix: 9140-0008330-009.dLab File ID:

Date Collected:0050/26AAnalysis Method:

Air

Con. Extract Vol.:

Injection Volume:

GPC Cleanup:(Y/N)

Date Extracted:

Date Analyzed:

Dilution Factor: 1

Extraction Method:

05/29/2018  12:03

10(mL)

1(uL)

Sample wt/vol: 10(mL)

% Moisture:

GC Column: ID:AS22

N

Analysis Batch No.: 20716 mg/LUnits:

CAS NO. COMPOUND NAME RESULT Q MDLRL

0.0500 0.01007647-01-0 Hydrogen Chloride ND

FORM I 0050/26A
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Report Date: 29-May-2018 14:33:41 Chrom Revision: 2.2  11-May-2018 08:54:46

TestAmerica Knoxville

Target Compound Quantitation Report

Data File: \\ChromNA\Knoxville\ChromData\1500\20180529-8330.b\9140-0008330-009.d

Lims ID: ICB                      

Client ID:

Sample Type: ICB

Inject. Date: 29-May-2018 12:03:00 ALS Bottle#: 0 Worklist Smp#: 9

Injection Vol: 1.0 ul Dil. Factor: 1.0000     

Sample Info: 140-0008330-009

Misc. Info.: 9 icb

Operator ID: Instrument ID: 1500

Method: \\ChromNA\Knoxville\ChromData\1500\20180529-8330.b\0050_26A_1500.m

Limit Group: IC 0050_26A ICAL

Last Update: 29-May-2018 14:33:38 Calib Date: 29-May-2018 11:28:00

Integrator: Falcon

Quant Method: External Standard Quant By: Initial Calibration

Last ICal File: \\ChromNA\Knoxville\ChromData\1500\20180529-8330.b\7140-0008330-007.d

Column 1 : Det: IC

Process Host: XAWRK025

First Level Reviewer: humphreyj Date: 29-May-2018 14:32:49

Compound
RT

(min.)
Exp RT
(min.)

Dlt RT
(min.) Response

Cal Amt
ug/ml

OnCol Amt
ug/ml Flags

    1 Fluoride     3.367 ND      U

    2 Chloride     4.867 ND      U

    3 Nitrite as N     5.867 ND      U

    4 Bromide     7.008 ND       

    5 Nitrate as N     7.925 ND      U

    6 Iodide    14.800 ND       

S   7 Hydrogen Chloride     0.000 ND       

S   8 Hydro Fluoric Acid     0.000 ND       

S   9 Hydrobromic Acid     0.000 ND       

S  10 Nitric acid     0.000 ND       

S  11 Nitrous Acid     0.000 ND       

S  12 Br     0.000 ND       

S  13 Chlorine     0.000 ND       

QC Flag Legend
Review Flags

  U - Marked Undetected
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Report Date: 29-May-2018 14:33:41 Chrom Revision: 2.2  11-May-2018 08:54:46

TestAmerica Knoxville
Data File: \\ChromNA\Knoxville\ChromData\1500\20180529-8330.b\9140-0008330-009.d

Injection Date: 29-May-2018 12:03:00 Instrument ID: 1500 Operator ID:

Lims ID: ICB                      Worklist Smp#: 9

Client ID:

Injection Vol: 1.0 ul Dil. Factor: 1.0000     ALS Bottle#: 0

Method: 0050_26A_1500 Limit Group: IC 0050_26A ICAL

Y Scaling: Method Defined: Scale to the Nth Largest Target: 1
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Report Date: 29-May-2018 14:33:41 Chrom Revision: 2.2  11-May-2018 08:54:46
User Disabled Compound Report

TestAmerica Knoxville

Data File: \\ChromNA\Knoxville\ChromData\1500\20180529-8330.b\9140-0008330-009.d

Injection Date: 29-May-2018 12:03:00 Instrument ID: 1500

Lims ID: ICB                      

Client ID:

Operator ID: ALS Bottle#: 0 Worklist Smp#: 9

Injection Vol: 1.0 ul Dil. Factor: 1.0000     

Method: 0050_26A_1500 Limit Group: IC 0050_26A ICAL

Column: Detector IC

    2 Chloride, CAS: 16887-00-6,  Signal: 1
RT:   4.86

Response: 170259

Amount:   -0.000373
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Reviewer: humphreyj, 29-May-2018 14:32:49

Audit Action: Manually Integrated Audit Reason: 
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FORM I
HPLC/IC ORGANICS ANALYSIS DATA SHEET

Client Sample ID:

Lab Name: Job No.:

SDG No.:

140-11850-1

Lab Sample ID: LCS 140-21692/1-A

TestAmerica Knoxville

Matrix: 13140-0008684-003.dLab File ID:

Date Collected:0050/26AAnalysis Method:

Air

Con. Extract Vol.:

Injection Volume:

GPC Cleanup:(Y/N)

Date Extracted:

Date Analyzed:

Dilution Factor: 1

Extraction Method: 0050/26A 07/02/2018  00:00

07/02/2018  09:27

100(mL)

1(uL)

Sample wt/vol: 1(Sample)

% Moisture:

GC Column: ID:AS22

N

Analysis Batch No.: 21693 ug/SampleUnits:

CAS NO. COMPOUND NAME RESULT Q MDLRL

10.3 4.327647-01-0 Hydrogen Chloride 84.56

FORM I 0050/26A
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Report Date: 03-Jul-2018 08:37:11 Chrom Revision: 2.2  07-Jun-2018 07:41:54

TestAmerica Knoxville

Target Compound Quantitation Report

Data File: \\ChromNA\Knoxville\ChromData\1500\20180703-8684.b\13140-0008684-003.d

Lims ID: LCS 140-21692/1-A        

Client ID:

Sample Type: LCS

Inject. Date: 02-Jul-2018 09:27:00 ALS Bottle#: 0 Worklist Smp#: 3

Injection Vol: 1.0 ul Dil. Factor: 1.0000     

Sample Info: 140-0008684-003

Misc. Info.: 13 lcs 140-21563/1-a

Operator ID: Instrument ID: 1500

Method: \\ChromNA\Knoxville\ChromData\1500\20180703-8684.b\0050_26A_1500.m

Limit Group: IC 0050_26A ICAL

Last Update: 03-Jul-2018 08:36:09 Calib Date: 29-May-2018 11:28:00

Integrator: Falcon

Quant Method: External Standard Quant By: Initial Calibration

Last ICal File: \\ChromNA\Knoxville\ChromData\1500\20180529-8330.b\7140-0008330-007.d

Column 1 : Det: IC

Process Host: XAWRK009

First Level Reviewer: humphreyj Date: 03-Jul-2018 08:09:42

Compound
RT

(min.)
Exp RT
(min.)

Dlt RT
(min.) Response

Cal Amt
ug/ml

OnCol Amt
ug/ml Flags

    1 Fluoride     3.375     3.367     0.008     20628499      0.7500      0.7446      M

    2 Chloride     4.842     4.867    -0.025     15657510      0.7500      0.8222      M

    3 Nitrite as N     5.817     5.867    -0.050     31193880      0.7500      0.7543       

    4 Bromide     6.933     7.008    -0.075      6085457      0.7500      0.7199       

    5 Nitrate as N     7.825     7.925    -0.100     35257024      0.7500      0.7451      M

S   7 Hydrogen Chloride      0.7710      0.8456       

S   8 Hydro Fluoric Acid      0.7898      0.7843       

S   9 Hydrobromic Acid      0.7595      0.7289       

S  10 Nitric acid        3.37        3.35       

S  11 Nitrous Acid        2.52        2.53       

S  12 Br      0.7500      0.7199       

S  13 Chlorine      0.7500      0.8222       

QC Flag Legend
Review Flags

  M - Manually Integrated

Reagents:

85SPICVLCSS_00071 Amount Added:  10.00 Units: mL
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Report Date: 03-Jul-2018 08:37:11 Chrom Revision: 2.2  07-Jun-2018 07:41:54

TestAmerica Knoxville
Data File: \\ChromNA\Knoxville\ChromData\1500\20180703-8684.b\13140-0008684-003.d

Injection Date: 02-Jul-2018 09:27:00 Instrument ID: 1500 Operator ID:

Lims ID: LCS 140-21692/1-A        Worklist Smp#: 3

Client ID:

Injection Vol: 1.0 ul Dil. Factor: 1.0000     ALS Bottle#: 0

Method: 0050_26A_1500 Limit Group: IC 0050_26A ICAL

Y Scaling: Method Defined: Scale to the Nth Largest Target: 1

0.0 1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0 9.0 10.0 11.0 12.0 13.0 14.0 15.0 16.0
Min

-1

1

3

5

7

9

11

13

15

17

19

21

23

25

27

29

31

Y
 (

 X
1

0
0

0
0

0
)

13140-0008684-003, 13140-0008684-003.d

  
F

lu
o

ri
d

e
( 

 3
.3

7
5

)

  
C

h
lo

ri
d

e
( 

 4
.8

4
2

)

  
N

it
ri

te
 a

s
 N

( 
 5

.8
1

7
)

  
B

ro
m

id
e

( 
 6

.9
3

3
)

  
N

it
ra

te
 a

s
 N

( 
 7

.8
2

5
)

07/06/2018Page 122 of 228



FORM I
HPLC/IC ORGANICS ANALYSIS DATA SHEET

Client Sample ID:

Lab Name: Job No.:

SDG No.:

140-11850-1

Lab Sample ID: LCSD 140-21692/2-A

TestAmerica Knoxville

Matrix: 14140-0008684-004.dLab File ID:

Date Collected:0050/26AAnalysis Method:

Air

Con. Extract Vol.:

Injection Volume:

GPC Cleanup:(Y/N)

Date Extracted:

Date Analyzed:

Dilution Factor: 1

Extraction Method: 0050/26A 07/02/2018  00:00

07/02/2018  09:45

100(mL)

1(uL)

Sample wt/vol: 1(Sample)

% Moisture:

GC Column: ID:AS22

N

Analysis Batch No.: 21693 ug/SampleUnits:

CAS NO. COMPOUND NAME RESULT Q MDLRL

10.3 4.327647-01-0 Hydrogen Chloride 76.27

FORM I 0050/26A
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Report Date: 03-Jul-2018 08:17:48 Chrom Revision: 2.2  07-Jun-2018 07:41:54

TestAmerica Knoxville

Target Compound Quantitation Report

Data File: \\ChromNA\Knoxville\ChromData\1500\20180703-8684.b\14140-0008684-004.d

Lims ID: LCSD 140-21692/2-A       

Client ID:

Sample Type: LCSD

Inject. Date: 02-Jul-2018 09:45:00 ALS Bottle#: 0 Worklist Smp#: 4

Injection Vol: 1.0 ul Dil. Factor: 1.0000     

Sample Info: 140-0008684-004

Misc. Info.: 14 lcsd 140-21563/2-a

Operator ID: Instrument ID: 1500

Method: \\ChromNA\Knoxville\ChromData\1500\20180703-8684.b\0050_26A_1500.m

Limit Group: IC 0050_26A ICAL

Last Update: 03-Jul-2018 08:17:45 Calib Date: 29-May-2018 11:28:00

Integrator: Falcon

Quant Method: External Standard Quant By: Initial Calibration

Last ICal File: \\ChromNA\Knoxville\ChromData\1500\20180529-8330.b\7140-0008330-007.d

Column 1 : Det: IC

Process Host: XAWRK009

First Level Reviewer: humphreyj Date: 03-Jul-2018 08:10:41

Compound
RT

(min.)
Exp RT
(min.)

Dlt RT
(min.) Response

Cal Amt
ug/ml

OnCol Amt
ug/ml Flags

    1 Fluoride     3.375     3.367     0.008     20726008      0.7500      0.7481      M

    2 Chloride     4.842     4.867    -0.025     14116680      0.7500      0.7416      M

    3 Nitrite as N     5.817     5.867    -0.050     31428511      0.7500      0.7598       

    4 Bromide     6.942     7.008    -0.066      6172591      0.7500      0.7301       

    5 Nitrate as N     7.825     7.925    -0.100     35441649      0.7500      0.7489       

S   7 Hydrogen Chloride      0.7710      0.7626       

S   8 Hydro Fluoric Acid      0.7898      0.7880       

S   9 Hydrobromic Acid      0.7595      0.7393       

S  10 Nitric acid        3.37        3.37       

S  11 Nitrous Acid        2.52        2.55       

S  12 Br      0.7500      0.7301       

S  13 Chlorine      0.7500      0.7416       

QC Flag Legend
Review Flags

  M - Manually Integrated

Reagents:

85SPLCSDS_00070 Amount Added:  10.00 Units: mL
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Report Date: 03-Jul-2018 08:17:48 Chrom Revision: 2.2  07-Jun-2018 07:41:54

TestAmerica Knoxville
Data File: \\ChromNA\Knoxville\ChromData\1500\20180703-8684.b\14140-0008684-004.d

Injection Date: 02-Jul-2018 09:45:00 Instrument ID: 1500 Operator ID:

Lims ID: LCSD 140-21692/2-A       Worklist Smp#: 4

Client ID:

Injection Vol: 1.0 ul Dil. Factor: 1.0000     ALS Bottle#: 0

Method: 0050_26A_1500 Limit Group: IC 0050_26A ICAL

Y Scaling: Method Defined: Scale to the Nth Largest Target: 1
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FORM I
HPLC/IC ORGANICS ANALYSIS DATA SHEET

Client Sample ID:

Lab Name: Job No.:

M26 RUN 2 MS

SDG No.:

140-11850-1

Lab Sample ID: 140-11850-2 MS

TestAmerica Knoxville

Matrix: 19140-0008684-009.dLab File ID:

Date Collected:0050/26AAnalysis Method:

Air

06/14/2018  00:00

Con. Extract Vol.:

Injection Volume:

GPC Cleanup:(Y/N)

Date Extracted:

Date Analyzed:

Dilution Factor: 1000

Extraction Method: 0050/26A 07/02/2018  00:00

07/02/2018  11:12

335(mL)

1(uL)

Sample wt/vol: 1(Sample)

% Moisture:

GC Column: ID:AS22

N

Analysis Batch No.: 21693 ug/SampleUnits:

CAS NO. COMPOUND NAME RESULT Q MDLRL

34500 145007647-01-0 Hydrogen Chloride 432300

FORM I 0050/26A
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Report Date: 03-Jul-2018 08:17:54 Chrom Revision: 2.2  07-Jun-2018 07:41:54

TestAmerica Knoxville

Target Compound Quantitation Report

Data File: \\ChromNA\Knoxville\ChromData\1500\20180703-8684.b\19140-0008684-009.d

Lims ID: 140-11850-A-2-B MS       

Client ID: M26 RUN 2

Sample Type: MS

Inject. Date: 02-Jul-2018 11:12:00 ALS Bottle#: 0 Worklist Smp#: 9

Injection Vol: 1.0 ul Dil. Factor: 1000.0000  

Sample Info: 140-0008684-009

Misc. Info.: 19 140-11850-a-2-b ms

Operator ID: Instrument ID: 1500

Method: \\ChromNA\Knoxville\ChromData\1500\20180703-8684.b\0050_26A_1500.m

Limit Group: IC 0050_26A ICAL

Last Update: 03-Jul-2018 08:17:45 Calib Date: 29-May-2018 11:28:00

Integrator: Falcon

Quant Method: External Standard Quant By: Initial Calibration

Last ICal File: \\ChromNA\Knoxville\ChromData\1500\20180529-8330.b\7140-0008330-007.d

Column 1 : Det: IC

Process Host: XAWRK009

First Level Reviewer: humphreyj Date: 03-Jul-2018 08:14:03

Compound
RT

(min.)
Exp RT
(min.)

Dlt RT
(min.) Response

Cal Amt
ug/ml

OnCol Amt
ug/ml Flags

    1 Fluoride     3.358     3.367    -0.009     29274396    0.001000        1.05       

    2 Chloride     4.825     4.867    -0.042     24002363    0.001000        1.25       

    3 Nitrite as N     5.808     5.867    -0.059     42303859    0.001000        1.01       

    4 Bromide     6.917     7.008    -0.091      8413517    0.001000        0.99       

    5 Nitrate as N     7.800     7.925    -0.125     49765812    0.001000        1.04      M

    6 Iodide    14.800 ND       

S   7 Hydrogen Chloride    0.001028        1.29       

S   8 Hydro Fluoric Acid    0.001053        1.11       

S   9 Hydrobromic Acid    0.001013        1.00       

S  10 Nitric acid    0.004499        4.66       

S  11 Nitrous Acid    0.003356        3.40       

S  12 Br    0.001000        0.99       

S  13 Chlorine    0.001000        1.25       

QC Flag Legend
Review Flags

  M - Manually Integrated

Reagents:

85XXICWI8579S_00020 Amount Added:   0.10 Units: mL
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Report Date: 03-Jul-2018 08:17:54 Chrom Revision: 2.2  07-Jun-2018 07:41:54

TestAmerica Knoxville
Data File: \\ChromNA\Knoxville\ChromData\1500\20180703-8684.b\19140-0008684-009.d

Injection Date: 02-Jul-2018 11:12:00 Instrument ID: 1500 Operator ID:

Lims ID: 140-11850-A-2-B MS       Worklist Smp#: 9

Client ID: M26 RUN 2

Injection Vol: 1.0 ul Dil. Factor: 1000.0000  ALS Bottle#: 0

Method: 0050_26A_1500 Limit Group: IC 0050_26A ICAL

Y Scaling: Method Defined: Scale to the Nth Largest Target: 1
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FORM I
HPLC/IC ORGANICS ANALYSIS DATA SHEET

Client Sample ID:

Lab Name: Job No.:

M26 RUN 2 MSD

SDG No.:

140-11850-1

Lab Sample ID: 140-11850-2 MSD

TestAmerica Knoxville

Matrix: 20140-0008684-010.dLab File ID:

Date Collected:0050/26AAnalysis Method:

Air

06/14/2018  00:00

Con. Extract Vol.:

Injection Volume:

GPC Cleanup:(Y/N)

Date Extracted:

Date Analyzed:

Dilution Factor: 1000

Extraction Method: 0050/26A 07/02/2018  00:00

07/02/2018  11:29

335(mL)

1(uL)

Sample wt/vol: 1(Sample)

% Moisture:

GC Column: ID:AS22

N

Analysis Batch No.: 21693 ug/SampleUnits:

CAS NO. COMPOUND NAME RESULT Q MDLRL

34500 145007647-01-0 Hydrogen Chloride 434800

FORM I 0050/26A
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Report Date: 03-Jul-2018 08:17:56 Chrom Revision: 2.2  07-Jun-2018 07:41:54

TestAmerica Knoxville

Target Compound Quantitation Report

Data File: \\ChromNA\Knoxville\ChromData\1500\20180703-8684.b\20140-0008684-010.d

Lims ID: 140-11850-A-2-C MSD      

Client ID: M26 RUN 2

Sample Type: MSD

Inject. Date: 02-Jul-2018 11:29:00 ALS Bottle#: 0 Worklist Smp#: 10

Injection Vol: 1.0 ul Dil. Factor: 1000.0000  

Sample Info: 140-0008684-010

Misc. Info.: 20 140-11850-a-2-c msd

Operator ID: Instrument ID: 1500

Method: \\ChromNA\Knoxville\ChromData\1500\20180703-8684.b\0050_26A_1500.m

Limit Group: IC 0050_26A ICAL

Last Update: 03-Jul-2018 08:17:45 Calib Date: 29-May-2018 11:28:00

Integrator: Falcon

Quant Method: External Standard Quant By: Initial Calibration

Last ICal File: \\ChromNA\Knoxville\ChromData\1500\20180529-8330.b\7140-0008330-007.d

Column 1 : Det: IC

Process Host: XAWRK009

First Level Reviewer: humphreyj Date: 03-Jul-2018 08:14:26

Compound
RT

(min.)
Exp RT
(min.)

Dlt RT
(min.) Response

Cal Amt
ug/ml

OnCol Amt
ug/ml Flags

    1 Fluoride     3.358     3.367    -0.009     29571512    0.001000        1.06       

    2 Chloride     4.825     4.867    -0.042     24147275    0.001000        1.26       

    3 Nitrite as N     5.808     5.867    -0.059     42689023    0.001000        1.02       

    4 Bromide     6.925     7.008    -0.083      8531216    0.001000        1.00       

    5 Nitrate as N     7.808     7.925    -0.117     50294089    0.001000        1.05      M

    6 Iodide    14.642    14.800    -0.158        12865          NC       

S   7 Hydrogen Chloride    0.001028        1.30       

S   8 Hydro Fluoric Acid    0.001053        1.12       

S   9 Hydrobromic Acid    0.001013        1.02       

S  10 Nitric acid    0.004499        4.71       

S  11 Nitrous Acid    0.003356        3.43       

S  12 Br    0.001000        1.00       

S  13 Chlorine    0.001000        1.26       

QC Flag Legend
Processing Flags

  NC - Not Calibrated

Review Flags

  M - Manually Integrated

Reagents:

85XXICWI8579S_00020 Amount Added:   0.10 Units: mL
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Report Date: 03-Jul-2018 08:17:56 Chrom Revision: 2.2  07-Jun-2018 07:41:54

TestAmerica Knoxville
Data File: \\ChromNA\Knoxville\ChromData\1500\20180703-8684.b\20140-0008684-010.d

Injection Date: 02-Jul-2018 11:29:00 Instrument ID: 1500 Operator ID:

Lims ID: 140-11850-A-2-C MSD      Worklist Smp#: 10

Client ID: M26 RUN 2

Injection Vol: 1.0 ul Dil. Factor: 1000.0000  ALS Bottle#: 0

Method: 0050_26A_1500 Limit Group: IC 0050_26A ICAL

Y Scaling: Method Defined: Scale to the Nth Largest Target: 1
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Lab Name: Job No.:

SDG No.:

Instrument ID:

Analysis Batch Number:

HPLC/IC ANALYSIS RUN LOG

DILUTION

FACTOR

COLUMN IDDATE ANALYZEDLAB SAMPLE ID CLIENT SAMPLE ID LAB FILE ID

TestAmerica Knoxville 140-11850-1

1500

20716

Start Date:

End Date: 05/29/2018  12:03

05/29/2018  09:43

IC 140-20716/1 AS22105/29/2018  09:43 1140-0008330-00
1.d

IC 140-20716/2 AS22105/29/2018  10:01 2140-0008330-00
2.d

IC 140-20716/3 AS22105/29/2018  10:18 3140-0008330-00
3.d

IC 140-20716/4 AS22105/29/2018  10:36 4140-0008330-00
4.d

IC 140-20716/5 AS22105/29/2018  10:53 5140-0008330-00
5.d

IC 140-20716/6 AS22105/29/2018  11:11 6140-0008330-00
6.d

IC 140-20716/7 AS22105/29/2018  11:28 7140-0008330-00
7.d

ICV 140-20716/8 AS22105/29/2018  11:45 8140-0008330-00
8.d

ICB 140-20716/9 AS22105/29/2018  12:03 9140-0008330-00
9.d

0050/26A
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Lab Name: Job No.:

SDG No.:

Instrument ID:

Analysis Batch Number:

HPLC/IC ANALYSIS RUN LOG

DILUTION

FACTOR

COLUMN IDDATE ANALYZEDLAB SAMPLE ID CLIENT SAMPLE ID LAB FILE ID

TestAmerica Knoxville 140-11850-1

1500

21693

Start Date:

End Date: 07/02/2018  12:57

07/02/2018  08:49

CCV 140-21693/1 AS22107/02/2018  08:49 11140-0008684-0
01.d

CCB 140-21693/2 AS22107/02/2018  09:10 12140-0008684-0
02.d

LCS 140-21692/1-A AS22107/02/2018  09:27 13140-0008684-0
03.d

LCSD 140-21692/2-A AS22107/02/2018  09:45 14140-0008684-0
04.d

MB 140-21692/3-A AS22107/02/2018  10:02 15140-0008684-0
05.d

140-11850-1 AS22207/02/2018  10:20 16140-0008684-0
06.d

140-11850-1 AS22100007/02/2018  10:37 17140-0008684-0
07.d

140-11850-2 AS22100007/02/2018  10:55 18140-0008684-0
08.d

140-11850-2 MS AS22100007/02/2018  11:12 19140-0008684-0
09.d

140-11850-2 MSD AS22100007/02/2018  11:29 20140-0008684-0
10.d

140-11850-3 AS2250007/02/2018  11:47 21140-0008684-0
11.d

140-11850-4 AS22207/02/2018  12:04 22140-0008684-0
12.d

CCV 140-21693/13 AS22107/02/2018  12:39 23140-0008684-0
13.d

CCB 140-21693/14 AS22107/02/2018  12:57 24140-0008684-0
14.d

0050/26A
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Lab Name: Job No.:

SDG No.:

HPLC/IC BATCH WORKSHEET

140-11850-1

Batch Number: Batch Analyst:Batch Start Date:

Batch End Date:

Humphrey, Jon M

07/02/18  00:00

07/02/18  00:0021692

Batch Method:

TestAmerica Knoxville

0050/26A

Lab Sample ID Client Sample ID Method Chain Basis InitialAmount FinalAmount ReceivedpH

1 Sample 100 mL0050/26A, 
0050/26A

LCS 140-21692/1

1 Sample 100 mL0050/26A, 
0050/26A

LCSD 
140-21692/2

1 Sample 100 mL0050/26A, 
0050/26A

MB 140-21692/3

M26 RUN 1 1 Sample 325 mL < 2 SU0050/26A, 
0050/26A

T140-11850-A-1

M26 RUN 2 1 Sample 335 mL < 2 SU0050/26A, 
0050/26A

T140-11850-A-2

M26 RUN 2 1 Sample 335 mL < 2 SU0050/26A, 
0050/26A

T140-11850-A-2 
MS

M26 RUN 2 1 Sample 335 mL < 2 SU0050/26A, 
0050/26A

T140-11850-A-2 
MSD

M26 RUN 3 1 Sample 335 mL < 2 SU0050/26A, 
0050/26A

T140-11850-A-3

M26 REAGENT 
BLANK

1 Sample 100 mL < 2 SU0050/26A, 
0050/26A

T140-11850-A-4

Batch Notes

Batch Comment 45 um filters lot # R7NA81995

NaOH Lot # 85INNaOH 10NP_00001

pH Paper ID HC746949

Basis Basis Description

T Total/NA

The pound sign (#) in the amount added field denotes that the reagent was used undiluted. All calculations are performed using the stated concentration for 
this reagent.

Page 1 of 10050/26A
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Method 8A
Determination of Sulfuric Acid and 
Sulfur Dioxide Emissions by Method 

8A
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HPLC/IC LAB CONTROL SAMPLE RECOVERY
FORM III

Job No.:Lab Name:

SDG No.:

Level:Matrix: Low

140-11850-1

Lab File ID: 35140-0008692-004.dAir

Lab ID: LCS 140-21690/2-A Client ID:

TestAmerica Knoxville

REC 
%
REC

QC
LIMITSCONCENTRATION

(ug/Sample)

SPIKE
ADDED

(ug/Sample)
#

LCS LCS

COMPOUND
Sulfate 250 247.6 90-11099

FORM III 8A

# Column to be used to flag recovery and RPD values
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HPLC/IC LAB CONTROL SAMPLE DUPLICATE RECOVERY
FORM III

Job No.:Lab Name:

SDG No.:

Level:Matrix: Low

140-11850-1

Lab File ID: 36140-0008692-005.dAir

Lab ID: LCSD 140-21690/3-A Client ID:

TestAmerica Knoxville

COMPOUND

SPIKE
ADDED CONCENTRATION %

REC
%
RPD

QC LIMITS

RPD REC (ug/Sample) (ug/Sample)
#

LCSD LCSD

250 250.4 20 90-110Sulfate 1100

FORM III 8A

# Column to be used to flag recovery and RPD values
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HPLC/IC MATRIX SPIKE RECOVERY
FORM III

Job No.:Lab Name:

SDG No.:

Level:Matrix: Low

140-11850-1

Lab File ID: 39140-0008692-008.dAir

Lab ID: 140-11850-6 MS Client ID: CCM-2 MS

TestAmerica Knoxville

LIMITS
COMPOUND

CONCENTRATION %
REC

QC

REC

SAMPLE
CONCENTRATION

SPIKE
ADDED

(ug/Sample) (ug/Sample) (ug/Sample)
#

MS MS

8500 26310 75-125Sulfate 9418300

FORM III 8A

# Column to be used to flag recovery and RPD values
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HPLC/IC MATRIX SPIKE DUPLICATE RECOVERY
FORM III

Job No.:Lab Name:

SDG No.:

Level:Matrix: Low

140-11850-1

Lab File ID: 40140-0008692-009.dAir

Lab ID: 140-11850-6 MSD Client ID: CCM-2 MSD

TestAmerica Knoxville

COMPOUND

SPIKE
ADDED CONCENTRATION %

REC
%
RPD

QC LIMITS

RPD REC (ug/Sample) (ug/Sample)
#

MSD MSD

8500 26420 20 75-125Sulfate 096

FORM III 8A

# Column to be used to flag recovery and RPD values
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FORM IV
HPLC/IC METHOD BLANK SUMMARY

Lab Name:

SDG No.:

Job No.: 140-11850-1TestAmerica Knoxville

Instrument ID:

Level:(Low/Med)

Date Extracted:

Date Analyzed: 07/02/2018  17:24

07/02/2018  00:00

Low

320

Lab File ID: 34140-0008692-003.d Lab Sample ID: MB 140-21690/1-A

Matrix: Air

THIS METHOD BLANK APPLIES TO THE FOLLOWING SAMPLES:

LAB SAMPLE ID
LAB

FILE ID DATE ANALYZEDCLIENT SAMPLE ID
 07/02/2018  17:4435140-00086

92-004.d
LCS 140-21690/2-A

 07/02/2018  18:0336140-00086
92-005.d

LCSD 140-21690/3-A

 07/02/2018  18:2337140-00086
92-006.d

140-11850-5CCM-1

 07/02/2018  18:4338140-00086
92-007.d

140-11850-6CCM-2

 07/02/2018  19:0339140-00086
92-008.d

140-11850-6 MSCCM-2 MS

 07/02/2018  19:2240140-00086
92-009.d

140-11850-6 MSDCCM-2 MSD

 07/02/2018  19:4241140-00086
92-010.d

140-11850-7CCM-3

 07/02/2018  20:0242140-00086
92-011.d

140-11850-8CCM REAGENT BLANK

FORM IV 8A
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FORM I
HPLC/IC ORGANICS ANALYSIS DATA SHEET

Client Sample ID:

Lab Name: Job No.:

CCM-1

SDG No.:

140-11850-1

Lab Sample ID: 140-11850-5

TestAmerica Knoxville

Matrix: 37140-0008692-006.dLab File ID:

Date Collected:8AAnalysis Method:

Air

06/13/2018  00:00

Con. Extract Vol.:

Injection Volume:

GPC Cleanup:(Y/N)

Date Extracted:

Date Analyzed:

Dilution Factor: 50

Extraction Method: 8A 07/02/2018  00:00

07/02/2018  18:23

28(mL)

1(uL)

Sample wt/vol: 1(Sample)

% Moisture:

GC Column: ID:AS22

N

Analysis Batch No.: 21711 ug/SampleUnits:

CAS NO. COMPOUND NAME RESULT Q MDLRL

1400 25214808-79-8 Sulfate 30400

FORM I 8A
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Report Date: 03-Jul-2018 13:17:34 Chrom Revision: 2.2  07-Jun-2018 07:41:54

TestAmerica Knoxville

Target Compound Quantitation Report

Data File: \\ChromNA\Knoxville\ChromData\320\20180703-8692.b\37140-0008692-006.d

Lims ID: 140-11850-A-5-A          

Client ID: CCM-1

Sample Type: Client

Inject. Date: 02-Jul-2018 18:23:00 ALS Bottle#: 0 Worklist Smp#: 6

Injection Vol: 1.0 ul Dil. Factor: 50.0000    

Sample Info: 140-0008692-006

Misc. Info.: 37 140-11850-a-5-

Operator ID: Instrument ID: 320

Method: \\ChromNA\Knoxville\ChromData\320\20180703-8692.b\Anions_320.m

Limit Group: IC 8A ICAL

Last Update: 03-Jul-2018 13:17:29 Calib Date: 12-Jun-2018 19:17:00

Integrator: Falcon

Quant Method: External Standard Quant By: Initial Calibration

Last ICal File: \\ChromNA\Knoxville\ChromData\320\20180613-8480.b\7140-0008480-007.d

Column 1 : Det: IC

Process Host: XAWRK026

Compound
RT

(min.)
Exp RT
(min.)

Dlt RT
(min.) Response

OnCol Amt
ug/ml Flags

    7 Sulfate    11.333    11.633    -0.300    329081839        21.7       

S  18 Sulfuric acid        22.1       
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Report Date: 03-Jul-2018 13:17:35 Chrom Revision: 2.2  07-Jun-2018 07:41:54

TestAmerica Knoxville
Data File: \\ChromNA\Knoxville\ChromData\320\20180703-8692.b\37140-0008692-006.d

Injection Date: 02-Jul-2018 18:23:00 Instrument ID: 320 Operator ID:

Lims ID: 140-11850-A-5-A          Lab Sample ID: 140-11850-5              Worklist Smp#: 6

Client ID: CCM-1

Injection Vol: 1.0 ul Dil. Factor: 50.0000    ALS Bottle#: 0

Method: Anions_320 Limit Group: IC 8A ICAL
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FORM I
HPLC/IC ORGANICS ANALYSIS DATA SHEET

Client Sample ID:

Lab Name: Job No.:

CCM-2

SDG No.:

140-11850-1

Lab Sample ID: 140-11850-6

TestAmerica Knoxville

Matrix: 38140-0008692-007.dLab File ID:

Date Collected:8AAnalysis Method:

Air

06/13/2018  00:00

Con. Extract Vol.:

Injection Volume:

GPC Cleanup:(Y/N)

Date Extracted:

Date Analyzed:

Dilution Factor: 50

Extraction Method: 8A 07/02/2018  00:00

07/02/2018  18:43

34(mL)

1(uL)

Sample wt/vol: 1(Sample)

% Moisture:

GC Column: ID:AS22

N

Analysis Batch No.: 21711 ug/SampleUnits:

CAS NO. COMPOUND NAME RESULT Q MDLRL

1700 30614808-79-8 Sulfate 18300

FORM I 8A

07/06/2018Page 151 of 228



Report Date: 03-Jul-2018 13:17:35 Chrom Revision: 2.2  07-Jun-2018 07:41:54

TestAmerica Knoxville

Target Compound Quantitation Report

Data File: \\ChromNA\Knoxville\ChromData\320\20180703-8692.b\38140-0008692-007.d

Lims ID: 140-11850-A-6-A          

Client ID: CCM-2

Sample Type: Client

Inject. Date: 02-Jul-2018 18:43:00 ALS Bottle#: 0 Worklist Smp#: 7

Injection Vol: 1.0 ul Dil. Factor: 50.0000    

Sample Info: 140-0008692-007

Misc. Info.: 38 140-11850-a-6-

Operator ID: Instrument ID: 320

Method: \\ChromNA\Knoxville\ChromData\320\20180703-8692.b\Anions_320.m

Limit Group: IC 8A ICAL

Last Update: 03-Jul-2018 13:17:29 Calib Date: 12-Jun-2018 19:17:00

Integrator: Falcon

Quant Method: External Standard Quant By: Initial Calibration

Last ICal File: \\ChromNA\Knoxville\ChromData\320\20180613-8480.b\7140-0008480-007.d

Column 1 : Det: IC

Process Host: XAWRK026

First Level Reviewer: humphreyj Date: 03-Jul-2018 13:13:31

Compound
RT

(min.)
Exp RT
(min.)

Dlt RT
(min.) Response

OnCol Amt
ug/ml Flags

    1 Fluoride     3.133     3.225    -0.092       564992          NC       

    2 Chloride     4.617     4.767    -0.150      1909616          NC       

    3 Nitrite as N     5.792 ND       

    4 Bromide     7.000 ND       

    5 Nitrate as N     7.867 ND       

    6 Orthophosphate as P    10.167    10.408    -0.241       880512          NC     Ma

    7 Sulfate    11.300    11.633    -0.333    153122526        10.8     Ma

    8 Iodide    16.225 ND       

S  15 Hydro Fluoric Acid     0.000 ND       

S  14 Hydrogen Chloride     0.000 ND       

S  16 Nitrite as NO2     0.000 ND       

S  18 Sulfuric acid        11.0       

S  17 Nitrate as NO3     0.000 ND       

S  10 Sulfur        3.59       

S   9 Chlorine     0.000 ND       

S  11 Iodine     0.000 ND       

S  13 Fluorine     0.000 ND       

S  12 Br     0.000 ND       

QC Flag Legend
Processing Flags

  NC - Not Calibrated

Review Flags

  M - Manually Integrated

  a - User Assigned ID
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Report Date: 03-Jul-2018 13:17:35 Chrom Revision: 2.2  07-Jun-2018 07:41:54

TestAmerica Knoxville
Data File: \\ChromNA\Knoxville\ChromData\320\20180703-8692.b\38140-0008692-007.d

Injection Date: 02-Jul-2018 18:43:00 Instrument ID: 320 Operator ID:

Lims ID: 140-11850-A-6-A          Lab Sample ID: 140-11850-6              Worklist Smp#: 7

Client ID: CCM-2

Injection Vol: 1.0 ul Dil. Factor: 50.0000    ALS Bottle#: 0

Method: Anions_320 Limit Group: IC 8A ICAL
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Report Date: 03-Jul-2018 13:17:35 Chrom Revision: 2.2  07-Jun-2018 07:41:54
Manual Integration/User Assign Peak Report

TestAmerica Knoxville

Data File: \\ChromNA\Knoxville\ChromData\320\20180703-8692.b\38140-0008692-007.d

Injection Date: 02-Jul-2018 18:43:00 Instrument ID: 320

Lims ID: 140-11850-A-6-A          Lab Sample ID: 140-11850-6              

Client ID: CCM-2

Operator ID: ALS Bottle#: 0 Worklist Smp#: 7

Injection Vol: 1.0 ul Dil. Factor: 50.0000    

Method: Anions_320 Limit Group: IC 8A ICAL

Column: Detector IC

    7 Sulfate, CAS: 14808-79-8
Signal: 1

Processing Integration Results

RT:  11.30

Area: 153494937

Amount:   10.776771

Amount Units: ug/ml
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Manual Integration Results

RT:  11.30

Area: 153122526

Amount:   10.752139

Amount Units: ug/ml
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Reviewer: humphreyj, 03-Jul-2018 13:13:24

Audit Action: Manually Integrated/Assigned Compound IDAudit Reason: Split Peak
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FORM I
HPLC/IC ORGANICS ANALYSIS DATA SHEET

Client Sample ID:

Lab Name: Job No.:

CCM-3

SDG No.:

140-11850-1

Lab Sample ID: 140-11850-7

TestAmerica Knoxville

Matrix: 41140-0008692-010.dLab File ID:

Date Collected:8AAnalysis Method:

Air

06/14/2018  00:00

Con. Extract Vol.:

Injection Volume:

GPC Cleanup:(Y/N)

Date Extracted:

Date Analyzed:

Dilution Factor: 50

Extraction Method: 8A 07/02/2018  00:00

07/02/2018  19:42

51(mL)

1(uL)

Sample wt/vol: 1(Sample)

% Moisture:

GC Column: ID:AS22

N

Analysis Batch No.: 21711 ug/SampleUnits:

CAS NO. COMPOUND NAME RESULT Q MDLRL

2550 45914808-79-8 Sulfate 30200

FORM I 8A
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Report Date: 03-Jul-2018 13:17:37 Chrom Revision: 2.2  07-Jun-2018 07:41:54

TestAmerica Knoxville

Target Compound Quantitation Report

Data File: \\ChromNA\Knoxville\ChromData\320\20180703-8692.b\41140-0008692-010.d

Lims ID: 140-11850-A-7-A          

Client ID: CCM-3

Sample Type: Client

Inject. Date: 02-Jul-2018 19:42:00 ALS Bottle#: 0 Worklist Smp#: 10

Injection Vol: 1.0 ul Dil. Factor: 50.0000    

Sample Info: 140-0008692-010

Misc. Info.: 41 140-11850-a-7-

Operator ID: Instrument ID: 320

Method: \\ChromNA\Knoxville\ChromData\320\20180703-8692.b\Anions_320.m

Limit Group: IC 8A ICAL

Last Update: 03-Jul-2018 13:17:29 Calib Date: 12-Jun-2018 19:17:00

Integrator: Falcon

Quant Method: External Standard Quant By: Initial Calibration

Last ICal File: \\ChromNA\Knoxville\ChromData\320\20180613-8480.b\7140-0008480-007.d

Column 1 : Det: IC

Process Host: XAWRK026

First Level Reviewer: humphreyj Date: 03-Jul-2018 13:16:31

Compound
RT

(min.)
Exp RT
(min.)

Dlt RT
(min.) Response

OnCol Amt
ug/ml Flags

    7 Sulfate    11.275    11.633    -0.358    169688381        11.8     Ma

S  18 Sulfuric acid        12.1       

QC Flag Legend
Review Flags

  M - Manually Integrated

  a - User Assigned ID
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Report Date: 03-Jul-2018 13:17:37 Chrom Revision: 2.2  07-Jun-2018 07:41:54

TestAmerica Knoxville
Data File: \\ChromNA\Knoxville\ChromData\320\20180703-8692.b\41140-0008692-010.d

Injection Date: 02-Jul-2018 19:42:00 Instrument ID: 320 Operator ID:

Lims ID: 140-11850-A-7-A          Lab Sample ID: 140-11850-7              Worklist Smp#: 10

Client ID: CCM-3

Injection Vol: 1.0 ul Dil. Factor: 50.0000    ALS Bottle#: 0

Method: Anions_320 Limit Group: IC 8A ICAL
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Report Date: 03-Jul-2018 13:17:37 Chrom Revision: 2.2  07-Jun-2018 07:41:54
Manual Integration/User Assign Peak Report

TestAmerica Knoxville

Data File: \\ChromNA\Knoxville\ChromData\320\20180703-8692.b\41140-0008692-010.d

Injection Date: 02-Jul-2018 19:42:00 Instrument ID: 320

Lims ID: 140-11850-A-7-A          Lab Sample ID: 140-11850-7              

Client ID: CCM-3

Operator ID: ALS Bottle#: 0 Worklist Smp#: 10

Injection Vol: 1.0 ul Dil. Factor: 50.0000    

Method: Anions_320 Limit Group: IC 8A ICAL

Column: Detector IC

    7 Sulfate, CAS: 14808-79-8
Signal: 1

Processing Integration Results

RT:  11.28

Area: 170758591

Amount:   11.910976

Amount Units: ug/ml
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Manual Integration Results

RT:  11.28

Area: 169688381

Amount:   11.841095

Amount Units: ug/ml
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Reviewer: humphreyj, 03-Jul-2018 13:16:29

Audit Action: Manually Integrated/Assigned Compound IDAudit Reason: Split Peak

07/06/2018Page 158 of 228



FORM I
HPLC/IC ORGANICS ANALYSIS DATA SHEET

Client Sample ID:

Lab Name: Job No.:

CCM REAGENT BLANK

SDG No.:

140-11850-1

Lab Sample ID: 140-11850-8

TestAmerica Knoxville

Matrix: 42140-0008692-011.dLab File ID:

Date Collected:8AAnalysis Method:

Air

06/14/2018  00:00

Con. Extract Vol.:

Injection Volume:

GPC Cleanup:(Y/N)

Date Extracted:

Date Analyzed:

Dilution Factor: 1

Extraction Method: 8A 07/02/2018  00:00

07/02/2018  20:02

100(mL)

1(uL)

Sample wt/vol: 1(Sample)

% Moisture:

GC Column: ID:AS22

N

Analysis Batch No.: 21711 ug/SampleUnits:

CAS NO. COMPOUND NAME RESULT Q MDLRL

100 18.014808-79-8 Sulfate ND

FORM I 8A
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Report Date: 03-Jul-2018 13:17:38 Chrom Revision: 2.2  07-Jun-2018 07:41:54

TestAmerica Knoxville

Target Compound Quantitation Report

Data File: \\ChromNA\Knoxville\ChromData\320\20180703-8692.b\42140-0008692-011.d

Lims ID: 140-11850-A-8-A          

Client ID: CCM REAGENT BLANK

Sample Type: Client

Inject. Date: 02-Jul-2018 20:02:00 ALS Bottle#: 0 Worklist Smp#: 11

Injection Vol: 1.0 ul Dil. Factor: 1.0000     

Sample Info: 140-0008692-011

Misc. Info.: 42 140-11850-a-8-

Operator ID: Instrument ID: 320

Method: \\ChromNA\Knoxville\ChromData\320\20180703-8692.b\Anions_320.m

Limit Group: IC 8A ICAL

Last Update: 03-Jul-2018 13:17:29 Calib Date: 12-Jun-2018 19:17:00

Integrator: Falcon

Quant Method: External Standard Quant By: Initial Calibration

Last ICal File: \\ChromNA\Knoxville\ChromData\320\20180613-8480.b\7140-0008480-007.d

Column 1 : Det: IC

Process Host: XAWRK026

Compound
RT

(min.)
Exp RT
(min.)

Dlt RT
(min.) Response

OnCol Amt
ug/ml Flags

    7 Sulfate    11.633 ND       

S  18 Sulfuric acid     0.000 ND       
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Report Date: 03-Jul-2018 13:17:38 Chrom Revision: 2.2  07-Jun-2018 07:41:54

TestAmerica Knoxville
Data File: \\ChromNA\Knoxville\ChromData\320\20180703-8692.b\42140-0008692-011.d

Injection Date: 02-Jul-2018 20:02:00 Instrument ID: 320 Operator ID:

Lims ID: 140-11850-A-8-A          Lab Sample ID: 140-11850-8              Worklist Smp#: 11

Client ID: CCM REAGENT BLANK

Injection Vol: 1.0 ul Dil. Factor: 1.0000     ALS Bottle#: 0

Method: Anions_320 Limit Group: IC 8A ICAL
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FORM VI

Lab Name: Job No.:

Calibration ID:

SDG No.:

Instrument ID: Heated Purge: (Y/N)

HPLC/IC BY EXTERNAL STANDARD - INITIAL CALIBRATION DATA

TestAmerica Knoxville 140-11850-1

320

Analy Batch No.: 21163

1514Calibration Start Date: Calibration End Date:06/12/2018  16:23

N

06/12/2018  19:17

GC Column: AS22 ID:

RETENTION TIME SUMMARY

Calibration Files:

LEVEL: LAB SAMPLE ID: LAB FILE ID:
Level 1 IC 140-21163/1 1140-0008480-001.d
Level 2 IC 140-21163/2 2140-0008480-002.d
Level 3 IC 140-21163/3 3140-0008480-003.d
Level 4 IC 140-21163/4 4140-0008480-004.d
Level 5 IC 140-21163/5 5140-0008480-005.d
Level 6 IC 140-21163/6 6140-0008480-006.d
Level 7 IC 140-21163/7 7140-0008480-007.d

ANALYTE LVL 1 LVL 2 LVL 3 LVL 4 LVL 5 LVL 6 LVL 7 AVG RTRT WINDOW

Sulfate 11.64611.052 - 12.21511.658 11.642 11.625 11.633 11.642 11.650 11.675
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FORM VI

Lab Name: Job No.:

Calibration ID:

SDG No.:

Instrument ID: GC Column: Heated Purge: (Y/N)

HPLC/IC BY EXTERNAL STANDARD - INITIAL CALIBRATION DATA

TestAmerica Knoxville 140-11850-1

320

Analy Batch No.: 21163

1514Calibration Start Date: Calibration End Date:06/12/2018  16:23

N

06/12/2018  19:17

AS22 ID:

CURVE EVALUATION

Calibration Files:

LEVEL: LAB SAMPLE ID: LAB FILE ID:
1Level IC 140-21163/1 1140-0008480-001.d
2Level IC 140-21163/2 2140-0008480-002.d
3Level IC 140-21163/3 3140-0008480-003.d
4Level IC 140-21163/4 4140-0008480-004.d
5Level IC 140-21163/5 5140-0008480-005.d
6Level IC 140-21163/6 6140-0008480-006.d
7Level IC 140-21163/7 7140-0008480-007.d

MIN R^2
OR COD

#R^2
OR COD

MAX
%RSD

#%RSD#COEFFICIENT

M2M1B

CURVE
TYPE

LVL 4LVL 3LVL 2LVL 1

CFANALYTE MIN CF

LVL 5 LVL 6 LVL 7

Sulfate Qua 1.0000 0.990016815390 15593386 14585983 13541188
13873134 14646131 15887005

777764.420 13220968.7 88151.6139

FORM VI 8A

Note: The M1 coefficient is the same as Ave CF for an Ave curve type.
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FORM VI

Lab Name: Job No.:

Calibration ID:

SDG No.:

Instrument ID: Heated Purge: (Y/N)

HPLC/IC BY EXTERNAL STANDARD - INITIAL CALIBRATION DATA

TestAmerica Knoxville 140-11850-1

320

Analy Batch No.: 21163

1514Calibration Start Date: Calibration End Date:06/12/2018  16:23

N

06/12/2018  19:17

GC Column: AS22 ID:

RESPONSE AND CONCENTRATION

Calibration Files:

LEVEL: LAB SAMPLE ID: LAB FILE ID:
Level 1 IC 140-21163/1 1140-0008480-001.d
Level 2 IC 140-21163/2 2140-0008480-002.d
Level 3 IC 140-21163/3 3140-0008480-003.d
Level 4 IC 140-21163/4 4140-0008480-004.d
Level 5 IC 140-21163/5 5140-0008480-005.d
Level 6 IC 140-21163/6 6140-0008480-006.d
Level 7 IC 140-21163/7 7140-0008480-007.d

CURVE
TYPE

RESPONSEANALYTE CONCENTRATION (UG/ML)

LVL 1 LVL 1LVL 2 LVL 2LVL 3 LVL 3LVL 4 LVL 4LVL 5 LVL 5
LVL 6 LVL 6LVL 7 LVL 7

QuaSulfate 3363078
219691962

7796693
476610150

14585983 40623564 104048503 0.200
15.0

0.500
30.0

1.00 3.00 7.50

Curve Type Legend:
Qua = Quadratic
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Report Date: 13-Jun-2018 09:42:57 Chrom Revision: 2.2  11-May-2018 08:54:46

TestAmerica Knoxville

Target Compound Quantitation Report

Data File: \\ChromNA\Knoxville\ChromData\320\20180613-8480.b\1140-0008480-001.d

Lims ID: IC STD1                  

Client ID:

Sample Type: IC Calib Level: 1

Inject. Date: 12-Jun-2018 16:23:00 ALS Bottle#: 0 Worklist Smp#: 1

Injection Vol: 1.0 ul Dil. Factor: 1.0000     

Sample Info: 140-0008480-001

Misc. Info.: 1 ic std1

Operator ID: Instrument ID: 320

Sublist: chrom-Anions_320*sub6

Method: \\ChromNA\Knoxville\ChromData\320\20180613-8480.b\Anions_320.m

Limit Group: IC 8A ICAL

Last Update: 13-Jun-2018 09:42:55 Calib Date: 12-Jun-2018 19:17:00

Integrator: Falcon

Quant Method: External Standard Quant By: Initial Calibration

Last ICal File: \\ChromNA\Knoxville\ChromData\320\20180613-8480.b\7140-0008480-007.d

Column 1 : Det: IC

Process Host: XAWRK041

First Level Reviewer: humphreyj Date: 13-Jun-2018 08:32:03

Compound
RT

(min.)
Exp RT
(min.)

Dlt RT
(min.) Response

Cal Amt
ug/ml

OnCol Amt
ug/ml Flags

    1 Fluoride     3.225     3.225     0.000      3238783          NC          NC       

    2 Chloride     4.767     4.767     0.000      2082433          NC          NC      M

    3 Nitrite as N     5.783     5.792    -0.009      2193437          NC          NC       

    4 Bromide     6.975     7.000    -0.025      1947773          NC          NC       

    5 Nitrate as N     7.850     7.867    -0.017      2385669          NC          NC       

    6 Orthophosphate as P    10.433    10.408     0.025      3271911          NC          NC       

    7 Sulfate    11.658    11.633     0.025      3363078      0.2000      0.1953       

    8 Iodide    16.108    16.225    -0.117      1377385          NC          NC      M

S  15 Hydro Fluoric Acid     0.000      0.1053 ND       

S  14 Hydrogen Chloride     0.000      0.1028 ND       

S  16 Nitrite as NO2     0.000      0.1642 ND       

S  18 Sulfuric acid      0.2042      0.1994       

S  17 Nitrate as NO3     0.000      0.2213 ND       

S  10 Sulfur      0.0668      0.0652       

S   9 Chlorine     0.000      0.1000 ND       

S  11 Iodine     0.000      0.2000 ND       

S  13 Fluorine     0.000      0.1000 ND       

S  12 Br     0.000      0.2000 ND       

QC Flag Legend
Processing Flags

  NC - Not Calibrated

Review Flags

  M - Manually Integrated

Reagents:

85L19056ICALP_00018 Amount Added:  10.00 Units: mL
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Report Date: 13-Jun-2018 09:42:57 Chrom Revision: 2.2  11-May-2018 08:54:46

TestAmerica Knoxville
Data File: \\ChromNA\Knoxville\ChromData\320\20180613-8480.b\1140-0008480-001.d

Injection Date: 12-Jun-2018 16:23:00 Instrument ID: 320 Operator ID:

Lims ID: IC STD1                  Worklist Smp#: 1

Client ID:

Injection Vol: 1.0 ul Dil. Factor: 1.0000     ALS Bottle#: 0

Method: Anions_320 Limit Group: IC 8A ICAL
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Report Date: 13-Jun-2018 09:42:59 Chrom Revision: 2.2  11-May-2018 08:54:46

TestAmerica Knoxville

Target Compound Quantitation Report

Data File: \\ChromNA\Knoxville\ChromData\320\20180613-8480.b\2140-0008480-002.d

Lims ID: IC STD2                  

Client ID:

Sample Type: IC Calib Level: 2

Inject. Date: 12-Jun-2018 17:13:00 ALS Bottle#: 0 Worklist Smp#: 2

Injection Vol: 1.0 ul Dil. Factor: 1.0000     

Sample Info: 140-0008480-002

Misc. Info.: 2 ic std2

Operator ID: Instrument ID: 320

Sublist: chrom-Anions_320*sub6

Method: \\ChromNA\Knoxville\ChromData\320\20180613-8480.b\Anions_320.m

Limit Group: IC 8A ICAL

Last Update: 13-Jun-2018 09:42:57 Calib Date: 12-Jun-2018 19:17:00

Integrator: Falcon

Quant Method: External Standard Quant By: Initial Calibration

Last ICal File: \\ChromNA\Knoxville\ChromData\320\20180613-8480.b\7140-0008480-007.d

Column 1 : Det: IC

Process Host: XAWRK041

First Level Reviewer: humphreyj Date: 13-Jun-2018 08:33:15

Compound
RT

(min.)
Exp RT
(min.)

Dlt RT
(min.) Response

Cal Amt
ug/ml

OnCol Amt
ug/ml Flags

    1 Fluoride     3.217     3.225    -0.008      7617805          NC          NC       

    2 Chloride     4.767     4.767     0.000      5590376          NC          NC      M

    3 Nitrite as N     5.783     5.792    -0.009      4770107          NC          NC       

    4 Bromide     6.992     7.000    -0.008      4181481          NC          NC       

    5 Nitrate as N     7.867     7.867     0.000      6295628          NC          NC       

    6 Orthophosphate as P    10.442    10.408     0.034      8834182          NC          NC       

    7 Sulfate    11.642    11.633     0.009      7796693      0.5000      0.5290       

    8 Iodide    16.183    16.225    -0.042      2666280          NC          NC       

S   9 Chlorine     0.000      0.2500 ND       

S  10 Sulfur      0.1669      0.1766       

S  11 Iodine     0.000      0.5000 ND       

S  12 Br     0.000      0.5000 ND       

S  13 Fluorine     0.000      0.2500 ND       

S  14 Hydrogen Chloride     0.000      0.2571 ND       

S  15 Hydro Fluoric Acid     0.000      0.2633 ND       

S  16 Nitrite as NO2     0.000      0.4106 ND       

S  17 Nitrate as NO3     0.000      0.5534 ND       

S  18 Sulfuric acid      0.5105      0.5401       

QC Flag Legend
Processing Flags

  NC - Not Calibrated

Review Flags

  M - Manually Integrated

Reagents:

85L29056ICALP_00019 Amount Added:  10.00 Units: mL
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Report Date: 13-Jun-2018 09:42:59 Chrom Revision: 2.2  11-May-2018 08:54:46

TestAmerica Knoxville
Data File: \\ChromNA\Knoxville\ChromData\320\20180613-8480.b\2140-0008480-002.d

Injection Date: 12-Jun-2018 17:13:00 Instrument ID: 320 Operator ID:

Lims ID: IC STD2                  Worklist Smp#: 2

Client ID:

Injection Vol: 1.0 ul Dil. Factor: 1.0000     ALS Bottle#: 0

Method: Anions_320 Limit Group: IC 8A ICAL
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Report Date: 13-Jun-2018 09:43:00 Chrom Revision: 2.2  11-May-2018 08:54:46

TestAmerica Knoxville

Target Compound Quantitation Report

Data File: \\ChromNA\Knoxville\ChromData\320\20180613-8480.b\3140-0008480-003.d

Lims ID: IC STD3                  

Client ID:

Sample Type: IC Calib Level: 3

Inject. Date: 12-Jun-2018 17:38:00 ALS Bottle#: 0 Worklist Smp#: 3

Injection Vol: 1.0 ul Dil. Factor: 1.0000     

Sample Info: 140-0008480-003

Misc. Info.: 3 ic std3

Operator ID: Instrument ID: 320

Sublist: chrom-Anions_320*sub6

Method: \\ChromNA\Knoxville\ChromData\320\20180613-8480.b\Anions_320.m

Limit Group: IC 8A ICAL

Last Update: 13-Jun-2018 09:42:59 Calib Date: 12-Jun-2018 19:17:00

Integrator: Falcon

Quant Method: External Standard Quant By: Initial Calibration

Last ICal File: \\ChromNA\Knoxville\ChromData\320\20180613-8480.b\7140-0008480-007.d

Column 1 : Det: IC

Process Host: XAWRK041

Compound
RT

(min.)
Exp RT
(min.)

Dlt RT
(min.) Response

Cal Amt
ug/ml

OnCol Amt
ug/ml Flags

    1 Fluoride     3.217     3.217     0.000     14243682          NC          NC       

    2 Chloride     4.758     4.758     0.000      9106823          NC          NC       

    3 Nitrite as N     5.775     5.775     0.000      8557562          NC          NC       

    4 Bromide     6.992     6.992     0.000      8434784          NC          NC       

    5 Nitrate as N     7.858     7.858     0.000     11194492          NC          NC       

    6 Orthophosphate as P    10.400    10.400     0.000     15873723          NC          NC       

    7 Sulfate    11.625    11.625     0.000     14585983        1.00        1.04       

    8 Iodide    16.208    16.208     0.000      5140460          NC          NC       

S  15 Hydro Fluoric Acid     0.000      0.5266 ND       

S  14 Hydrogen Chloride     0.000      0.5142 ND       

S  16 Nitrite as NO2     0.000      0.8211 ND       

S  18 Sulfuric acid        1.02        1.06       

S  17 Nitrate as NO3     0.000        1.11 ND       

S  10 Sulfur      0.3338      0.3462       

S   9 Chlorine     0.000      0.5000 ND       

S  11 Iodine     0.000        1.00 ND       

S  13 Fluorine     0.000      0.5000 ND       

S  12 Br     0.000        1.00 ND       

QC Flag Legend
Processing Flags

  NC - Not Calibrated

Reagents:

85L39056ICALP_00018 Amount Added:  10.00 Units: mL
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Report Date: 13-Jun-2018 09:43:00 Chrom Revision: 2.2  11-May-2018 08:54:46

TestAmerica Knoxville
Data File: \\ChromNA\Knoxville\ChromData\320\20180613-8480.b\3140-0008480-003.d

Injection Date: 12-Jun-2018 17:38:00 Instrument ID: 320 Operator ID:

Lims ID: IC STD3                  Worklist Smp#: 3

Client ID:

Injection Vol: 1.0 ul Dil. Factor: 1.0000     ALS Bottle#: 0

Method: Anions_320 Limit Group: IC 8A ICAL

0.0 1.1 2.1 3.2 4.2 5.3 6.3 7.3 8.4 9.5 10.5 11.6 12.6 13.7 14.7 15.8 16.8 17.9 18.9 20.0 21.0
Min

-1

0

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

Y
 (

 X
1

0
0

0
0

0
)

3140-0008480-003, 3140-0008480-003.d

  
F

lu
o

ri
d

e
( 

 3
.2

1
7

)

  
C

h
lo

ri
d

e
( 

 4
.7

5
8

)

  
N

it
ri

te
 a

s
 N

( 
 5

.7
7

5
)

  
B

ro
m

id
e

( 
 6

.9
9

2
)

  
N

it
ra

te
 a

s
 N

( 
 7

.8
5

8
)

  
O

rt
h

o
p

h
o

s
p

h
a

te
 a

s
 P

( 
1

0
.4

0
0

)

  
S

u
lf
a

te
( 

1
1

.6
2

5
)

  
Io

d
id

e
( 

1
6

.2
0

8
)

07/06/2018Page 170 of 228



Report Date: 13-Jun-2018 09:43:06 Chrom Revision: 2.2  11-May-2018 08:54:46

TestAmerica Knoxville

Target Compound Quantitation Report

Data File: \\ChromNA\Knoxville\ChromData\320\20180613-8480.b\4140-0008480-004.d

Lims ID: IC STD4                  

Client ID:

Sample Type: IC Calib Level: 4

Inject. Date: 12-Jun-2018 18:03:00 ALS Bottle#: 0 Worklist Smp#: 4

Injection Vol: 1.0 ul Dil. Factor: 1.0000     

Sample Info: 140-0008480-004

Misc. Info.: 4 ic std4

Operator ID: Instrument ID: 320

Sublist: chrom-Anions_320*sub6

Method: \\ChromNA\Knoxville\ChromData\320\20180613-8480.b\Anions_320.m

Limit Group: IC 8A ICAL

Last Update: 13-Jun-2018 09:43:04 Calib Date: 12-Jun-2018 19:17:00

Integrator: Falcon

Quant Method: External Standard Quant By: Initial Calibration

Last ICal File: \\ChromNA\Knoxville\ChromData\320\20180613-8480.b\7140-0008480-007.d

Column 1 : Det: IC

Process Host: XAWRK041

Compound
RT

(min.)
Exp RT
(min.)

Dlt RT
(min.) Response

Cal Amt
ug/ml

OnCol Amt
ug/ml Flags

    1 Fluoride     3.225     3.225     0.000     42852251          NC          NC       

    2 Chloride     4.767     4.767     0.000     26819647          NC          NC       

    3 Nitrite as N     5.792     5.792     0.000     50306014          NC          NC       

    4 Bromide     7.000     7.000     0.000     11662869          NC          NC       

    5 Nitrate as N     7.867     7.867     0.000     67581035          NC          NC       

    6 Orthophosphate as P    10.408    10.408     0.000     23240309          NC          NC       

    7 Sulfate    11.633    11.633     0.000     40623564        3.00        2.96       

    8 Iodide    16.225    16.225     0.000      8059483          NC          NC       

S   9 Chlorine     0.000        1.50 ND       

S  10 Sulfur        1.00      0.9866       

S  11 Iodine     0.000        1.50 ND       

S  12 Br     0.000        1.50 ND       

S  13 Fluorine     0.000        1.50 ND       

S  14 Hydrogen Chloride     0.000        1.54 ND       

S  15 Hydro Fluoric Acid     0.000        1.58 ND       

S  16 Nitrite as NO2     0.000        4.93 ND       

S  17 Nitrate as NO3     0.000        6.64 ND       

S  18 Sulfuric acid        3.06        3.02       

QC Flag Legend
Processing Flags

  NC - Not Calibrated

Reagents:

85L49056ICALP_00017 Amount Added:  10.00 Units: mL

07/06/2018Page 171 of 228



Report Date: 13-Jun-2018 09:43:06 Chrom Revision: 2.2  11-May-2018 08:54:46

TestAmerica Knoxville
Data File: \\ChromNA\Knoxville\ChromData\320\20180613-8480.b\4140-0008480-004.d

Injection Date: 12-Jun-2018 18:03:00 Instrument ID: 320 Operator ID:

Lims ID: IC STD4                  Worklist Smp#: 4

Client ID:

Injection Vol: 1.0 ul Dil. Factor: 1.0000     ALS Bottle#: 0

Method: Anions_320 Limit Group: IC 8A ICAL
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Report Date: 13-Jun-2018 09:43:13 Chrom Revision: 2.2  11-May-2018 08:54:46

TestAmerica Knoxville

Target Compound Quantitation Report

Data File: \\ChromNA\Knoxville\ChromData\320\20180613-8480.b\5140-0008480-005.d

Lims ID: IC STD5                  

Client ID:

Sample Type: IC Calib Level: 5

Inject. Date: 12-Jun-2018 18:28:00 ALS Bottle#: 0 Worklist Smp#: 5

Injection Vol: 1.0 ul Dil. Factor: 1.0000     

Sample Info: 140-0008480-005

Misc. Info.: 5 ic std5

Operator ID: Instrument ID: 320

Sublist: chrom-Anions_320*sub6

Method: \\ChromNA\Knoxville\ChromData\320\20180613-8480.b\Anions_320.m

Limit Group: IC 8A ICAL

Last Update: 13-Jun-2018 09:43:12 Calib Date: 12-Jun-2018 19:17:00

Integrator: Falcon

Quant Method: External Standard Quant By: Initial Calibration

Last ICal File: \\ChromNA\Knoxville\ChromData\320\20180613-8480.b\7140-0008480-007.d

Column 1 : Det: IC

Process Host: XAWRK041

Compound
RT

(min.)
Exp RT
(min.)

Dlt RT
(min.) Response

Cal Amt
ug/ml

OnCol Amt
ug/ml Flags

    1 Fluoride     3.225     3.225     0.000    115900038          NC          NC       

    2 Chloride     4.767     4.767     0.000     69915278          NC          NC       

    3 Nitrite as N     5.800     5.792     0.008    129396879          NC          NC       

    4 Bromide     7.000     7.000     0.000     29956032          NC          NC       

    5 Nitrate as N     7.850     7.867    -0.017    184670977          NC          NC       

    6 Orthophosphate as P    10.367    10.408    -0.041     59851589          NC          NC       

    7 Sulfate    11.642    11.633     0.009    104048503        7.50        7.44       

    8 Iodide    16.242    16.225     0.017     18668519          NC          NC       

S  15 Hydro Fluoric Acid     0.000        3.95 ND       

S  14 Hydrogen Chloride     0.000        3.86 ND       

S  16 Nitrite as NO2     0.000        12.3 ND       

S  18 Sulfuric acid        7.66        7.60       

S  17 Nitrate as NO3     0.000        16.6 ND       

S  10 Sulfur        2.50        2.48       

S   9 Chlorine     0.000        3.75 ND       

S  11 Iodine     0.000        3.75 ND       

S  13 Fluorine     0.000        3.75 ND       

S  12 Br     0.000        3.75 ND       

QC Flag Legend
Processing Flags

  NC - Not Calibrated

Reagents:

85L59056ICALP_00017 Amount Added:  10.00 Units: mL
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Report Date: 13-Jun-2018 09:43:13 Chrom Revision: 2.2  11-May-2018 08:54:46

TestAmerica Knoxville
Data File: \\ChromNA\Knoxville\ChromData\320\20180613-8480.b\5140-0008480-005.d

Injection Date: 12-Jun-2018 18:28:00 Instrument ID: 320 Operator ID:

Lims ID: IC STD5                  Worklist Smp#: 5

Client ID:

Injection Vol: 1.0 ul Dil. Factor: 1.0000     ALS Bottle#: 0

Method: Anions_320 Limit Group: IC 8A ICAL
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Report Date: 13-Jun-2018 09:43:15 Chrom Revision: 2.2  11-May-2018 08:54:46

TestAmerica Knoxville

Target Compound Quantitation Report

Data File: \\ChromNA\Knoxville\ChromData\320\20180613-8480.b\6140-0008480-006.d

Lims ID: IC STD6                  

Client ID:

Sample Type: IC Calib Level: 6

Inject. Date: 12-Jun-2018 18:52:00 ALS Bottle#: 0 Worklist Smp#: 6

Injection Vol: 1.0 ul Dil. Factor: 1.0000     

Sample Info: 140-0008480-006

Misc. Info.: 6 ic std6

Operator ID: Instrument ID: 320

Sublist: chrom-Anions_320*sub6

Method: \\ChromNA\Knoxville\ChromData\320\20180613-8480.b\Anions_320.m

Limit Group: IC 8A ICAL

Last Update: 13-Jun-2018 09:43:14 Calib Date: 12-Jun-2018 19:17:00

Integrator: Falcon

Quant Method: External Standard Quant By: Initial Calibration

Last ICal File: \\ChromNA\Knoxville\ChromData\320\20180613-8480.b\7140-0008480-007.d

Column 1 : Det: IC

Process Host: XAWRK041

Compound
RT

(min.)
Exp RT
(min.)

Dlt RT
(min.) Response

Cal Amt
ug/ml

OnCol Amt
ug/ml Flags

    1 Fluoride     3.233     3.225     0.008    247121224          NC          NC       

    2 Chloride     4.767     4.767     0.000    151034749          NC          NC       

    3 Nitrite as N     5.808     5.792     0.016    262959383          NC          NC       

    4 Bromide     6.983     7.000    -0.017     61621775          NC          NC       

    5 Nitrate as N     7.825     7.867    -0.042    407709939          NC          NC       

    6 Orthophosphate as P    10.342    10.408    -0.066    126946232          NC          NC       

    7 Sulfate    11.650    11.633     0.017    219691962        15.0        15.0       

    8 Iodide    16.208    16.225    -0.017     36422102          NC          NC       

S   9 Chlorine     0.000        7.50 ND       

S  10 Sulfur        5.01        5.02       

S  11 Iodine     0.000        7.50 ND       

S  12 Br     0.000        7.50 ND       

S  13 Fluorine     0.000        7.50 ND       

S  14 Hydrogen Chloride     0.000        7.71 ND       

S  15 Hydro Fluoric Acid     0.000        7.90 ND       

S  16 Nitrite as NO2     0.000        24.6 ND       

S  17 Nitrate as NO3     0.000        33.2 ND       

S  18 Sulfuric acid        15.3        15.4       

QC Flag Legend
Processing Flags

  NC - Not Calibrated

Reagents:

85L69056ICALP_00026 Amount Added:  10.00 Units: mL
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Report Date: 13-Jun-2018 09:43:15 Chrom Revision: 2.2  11-May-2018 08:54:46

TestAmerica Knoxville
Data File: \\ChromNA\Knoxville\ChromData\320\20180613-8480.b\6140-0008480-006.d

Injection Date: 12-Jun-2018 18:52:00 Instrument ID: 320 Operator ID:

Lims ID: IC STD6                  Worklist Smp#: 6

Client ID:

Injection Vol: 1.0 ul Dil. Factor: 1.0000     ALS Bottle#: 0

Method: Anions_320 Limit Group: IC 8A ICAL
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Report Date: 13-Jun-2018 10:05:08 Chrom Revision: 2.2  11-May-2018 08:54:46

TestAmerica Knoxville

Target Compound Quantitation Report

Data File: \\ChromNA\Knoxville\ChromData\320\20180613-8480.b\7140-0008480-007.d

Lims ID: IC STD7                  

Client ID:

Sample Type: IC Calib Level: 7

Inject. Date: 12-Jun-2018 19:17:00 ALS Bottle#: 0 Worklist Smp#: 7

Injection Vol: 1.0 ul Dil. Factor: 1.0000     

Sample Info: 140-0008480-007

Misc. Info.: 7 ic std7

Operator ID: Instrument ID: 320

Sublist: chrom-Anions_320*sub6

Method: \\ChromNA\Knoxville\ChromData\320\20180613-8480.b\Anions_320.m

Limit Group: IC 8A ICAL

Last Update: 13-Jun-2018 10:05:07 Calib Date: 12-Jun-2018 19:17:00

Integrator: Falcon

Quant Method: External Standard Quant By: Initial Calibration

Last ICal File: \\ChromNA\Knoxville\ChromData\320\20180613-8480.b\7140-0008480-007.d

Column 1 : Det: IC

Process Host: XAWRK041

Compound
RT

(min.)
Exp RT
(min.)

Dlt RT
(min.) Response

Cal Amt
ug/ml

OnCol Amt
ug/ml Flags

    1 Fluoride     3.250     3.225     0.025    515629143          NC          NC       

    2 Chloride     4.775     4.767     0.008    334132595          NC          NC       

    3 Nitrite as N     5.825     5.792     0.033    512948919          NC          NC       

    4 Bromide     6.983     7.000    -0.017    130363942          NC          NC       

    5 Nitrate as N     7.792     7.867    -0.075    911179063          NC          NC       

    6 Orthophosphate as P    10.317    10.408    -0.091    278653031          NC          NC       

    7 Sulfate    11.675    11.633     0.042    476610150        30.0        30.0       

    8 Iodide    16.183    16.225    -0.042     74798872          NC          NC       

S   9 Chlorine     0.000        15.0 ND       

S  10 Sulfur        10.0        10.0       

S  11 Iodine     0.000        15.0 ND       

S  12 Br     0.000        15.0 ND       

S  13 Fluorine     0.000        15.0 ND       

S  14 Hydrogen Chloride     0.000        15.4 ND       

S  15 Hydro Fluoric Acid     0.000        15.8 ND       

S  16 Nitrite as NO2     0.000        49.3 ND       

S  17 Nitrate as NO3     0.000        66.4 ND       

S  18 Sulfuric acid        30.6        30.6       

QC Flag Legend
Processing Flags

  NC - Not Calibrated

Reagents:

85L69056ICALP_00027 Amount Added:  10.00 Units: mL
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Report Date: 13-Jun-2018 10:05:08 Chrom Revision: 2.2  11-May-2018 08:54:46

TestAmerica Knoxville
Data File: \\ChromNA\Knoxville\ChromData\320\20180613-8480.b\7140-0008480-007.d

Injection Date: 12-Jun-2018 19:17:00 Instrument ID: 320 Operator ID:

Lims ID: IC STD7                  Worklist Smp#: 7

Client ID:

Injection Vol: 1.0 ul Dil. Factor: 1.0000     ALS Bottle#: 0

Method: Anions_320 Limit Group: IC 8A ICAL
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Calibration  / Sulfate

Curve Type: Quadratic

Weighting: None

Origin: None

Dependency: Response

Calib Mode: ESTD

Response Base:

RF Rounding: 0

Curve Coefficients

Intercept: 7.778E+05

Slope: 1.322E+07

Second Order: 8.815E+04

Error Coefficients

Standard Error: 723000

Relative Standard Error: 3.7

Correlation Coefficient: 1.000

Coefficient of Determination (Adjusted): 1.000

ID Level Concentration Response IS Amount IS Response RF Used

1 IC 140-21163/1 0.2 3363078.0 16815390.0 Y

2 IC 140-21163/2 0.5 7796693.0 15593386.0 Y

3 IC 140-21163/3 1.0 14585983.0 14585983.0 Y

4 IC 140-21163/4 3.0 40623564.0 13541188.0 Y

5 IC 140-21163/5 7.5 104048503.0 13873133.733333 Y

6 IC 140-21163/6 15.0 219691962.0 14646130.8 Y

7 IC 140-21163/7 30.0 476610150.0 15887005.0 Y

Response = [7.778E+05] + [1.322E+07]x + [8.815E+04]x^2
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FORM VII

Lab Name: Job No.:

SDG No.:

Instrument ID:

Calibration Date:

Calib Start Date:

Lab Sample ID:

Calib End Date:GC Column: ID:

HPLC/IC CONTINUING CALIBRATION DATA

140-11850-1

320

06/12/2018  19:42

06/12/2018  16:23

06/12/2018  19:17

ICV 140-21163/8

AS22

TestAmerica Knoxville

Lab File ID: 8140-0008480-008.d Conc. Units: mg/L

ANALYTE CURVE CALC SPIKE %D MAX
TYPE AMOUNT AMOUNT %D

AVE CF CF MIN CF

Sulfate 13857154 2.52 2.50 0.8 10.0Qua

FORM VII 8A
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FORM VII

Lab Name: Job No.:

SDG No.:

Instrument ID:

Calibration Date:

Calib Start Date:

Lab Sample ID:

Calib End Date:GC Column: ID:

HPLC/IC CONTINUING CALIBRATION RETENTION TIME SUMMARY

140-11850-1

320

06/12/2018  19:42

06/12/2018  16:23

06/12/2018  19:17

ICV 140-21163/8

AS22

TestAmerica Knoxville

Lab File ID: 8140-0008480-008.d

Analyte RT
TOFROM

RT WINDOW

Sulfate 11.58 11.05 12.22

Form VII 8A
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Report Date: 13-Jun-2018 10:05:06 Chrom Revision: 2.2  11-May-2018 08:54:46

TestAmerica Knoxville

Target Compound Quantitation Report

Data File: \\ChromNA\Knoxville\ChromData\320\20180613-8480.b\8140-0008480-008.d

Lims ID: ICV                      

Client ID:

Sample Type: ICV

Inject. Date: 12-Jun-2018 19:42:00 ALS Bottle#: 0 Worklist Smp#: 8

Injection Vol: 1.0 ul Dil. Factor: 1.0000     

Sample Info: 140-0008480-008

Misc. Info.: 8 icv

Operator ID: Instrument ID: 320

Sublist:

Method: \\ChromNA\Knoxville\ChromData\320\20180613-8480.b\Anions_320.m

Limit Group: IC 8A ICAL

Last Update: 13-Jun-2018 10:04:39 Calib Date: 12-Jun-2018 19:17:00

Integrator: Falcon

Quant Method: External Standard Quant By: Initial Calibration

Last ICal File: \\ChromNA\Knoxville\ChromData\320\20180613-8480.b\7140-0008480-007.d

Column 1 : Det: IC

Process Host: XAWRK041

First Level Reviewer: wasmundd Date: 13-Jun-2018 09:55:57

Compound
RT

(min.)
Exp RT
(min.)

Dlt RT
(min.) Response

Cal Amt
ug/ml

OnCol Amt
ug/ml Flags

    1 Fluoride     3.217     3.225    -0.008     77817958          NC          NC       

    2 Chloride     4.758     4.767    -0.009     47699634          NC          NC       

    3 Nitrite as N     5.775     5.792    -0.017     89697518          NC          NC       

    4 Bromide     6.975     7.000    -0.025     20401211          NC          NC       

    5 Nitrate as N     7.833     7.867    -0.034    118499924          NC          NC       

    6 Orthophosphate as P    10.333    10.408    -0.075     40410115          NC          NC     Ma

    7 Sulfate    11.583    11.633    -0.050     34642884        2.50        2.52     Ma

    8 Iodide    16.183    16.225    -0.042     12098898          NC          NC       

S   9 Chlorine     0.000        2.50 ND       

S  10 Sulfur      0.8345      0.8409       

S  11 Iodine     0.000        2.50 ND       

S  12 Br     0.000        2.50 ND       

S  13 Fluorine     0.000        2.50 ND       

S  14 Hydrogen Chloride     0.000        2.57 ND       

S  15 Hydro Fluoric Acid     0.000        2.63 ND       

S  16 Nitrite as NO2     0.000        8.21 ND       

S  17 Nitrate as NO3     0.000        11.1 ND       

S  18 Sulfuric acid        2.55        2.57       

QC Flag Legend
Processing Flags

  NC - Not Calibrated

Review Flags

  M - Manually Integrated

  a - User Assigned ID

Reagents:

85SP9056LCS_S_00014 Amount Added:   0.25 Units: mL
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Report Date: 13-Jun-2018 10:05:06 Chrom Revision: 2.2  11-May-2018 08:54:46

TestAmerica Knoxville
Data File: \\ChromNA\Knoxville\ChromData\320\20180613-8480.b\8140-0008480-008.d

Injection Date: 12-Jun-2018 19:42:00 Instrument ID: 320 Operator ID:

Lims ID: ICV                      Worklist Smp#: 8

Client ID:

Injection Vol: 1.0 ul Dil. Factor: 1.0000     ALS Bottle#: 0

Method: Anions_320 Limit Group: IC 8A ICAL
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Report Date: 13-Jun-2018 10:05:06 Chrom Revision: 2.2  11-May-2018 08:54:46
Manual Integration/User Assign Peak Report

TestAmerica Knoxville

Data File: \\ChromNA\Knoxville\ChromData\320\20180613-8480.b\8140-0008480-008.d

Injection Date: 12-Jun-2018 19:42:00 Instrument ID: 320

Lims ID: ICV                      

Client ID:

Operator ID: ALS Bottle#: 0 Worklist Smp#: 8

Injection Vol: 1.0 ul Dil. Factor: 1.0000     

Method: Anions_320 Limit Group: IC 8A ICAL

Column: Detector IC

    7 Sulfate, CAS: 14808-79-8
Signal: 1

Processing Integration Results

RT:  11.58

Area: 34720602

Amount:           0

Amount Units: ug/ml
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Manual Integration Results

RT:  11.58

Area: 34642884

Amount:    2.519157

Amount Units: ug/ml

10.8 11.0 11.2 11.4 11.6 11.8 12.0 12.2 12.4
Min

RT

0

2

4

6

8

10

12

14

16

18

Y
 (

 X
1

0
0

0
0

0
)

8140-0008480-008, 8140-0008480-008.d

 1
1

.5
8

3

Reviewer: wasmundd, 13-Jun-2018 10:04:14

Audit Action: Manually Integrated/Assigned Compound IDAudit Reason: Split Peak
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FORM VII

Lab Name: Job No.:

SDG No.:

Instrument ID:

Calibration Date:

Calib Start Date:

Lab Sample ID:

Calib End Date:GC Column: ID:

HPLC/IC CONTINUING CALIBRATION DATA

140-11850-1

320

07/02/2018  16:34

06/12/2018  16:23

06/12/2018  19:17

CCV 140-21711/1

AS22

TestAmerica Knoxville

Lab File ID: 32140-0008692-001.d Conc. Units: mg/L

ANALYTE CURVE CALC SPIKE %D MAX
TYPE AMOUNT AMOUNT %D

AVE CF CF MIN CF

Sulfate 13912707 9.82 10.0 -1.8 10.0Qua

FORM VII 8A
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FORM VII

Lab Name: Job No.:

SDG No.:

Instrument ID:

Calibration Date:

Calib Start Date:

Lab Sample ID:

Calib End Date:GC Column: ID:

HPLC/IC CONTINUING CALIBRATION RETENTION TIME SUMMARY

140-11850-1

320

07/02/2018  16:34

06/12/2018  16:23

06/12/2018  19:17

CCV 140-21711/1

AS22

TestAmerica Knoxville

Lab File ID: 32140-0008692-001.d

Analyte RT
TOFROM

RT WINDOW

Sulfate 11.34 11.05 12.22

Form VII 8A
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Report Date: 03-Jul-2018 13:17:30 Chrom Revision: 2.2  07-Jun-2018 07:41:54

TestAmerica Knoxville

Target Compound Quantitation Report

Data File: \\ChromNA\Knoxville\ChromData\320\20180703-8692.b\32140-0008692-001.d

Lims ID: CCV                      

Client ID:

Sample Type: CCV

Inject. Date: 02-Jul-2018 16:34:00 ALS Bottle#: 0 Worklist Smp#: 1

Injection Vol: 1.0 ul Dil. Factor: 1.0000     

Sample Info: 140-0008692-001

Misc. Info.: 32 ccv

Operator ID: Instrument ID: 320

Sublist: chrom-Anions_320*sub6

Method: \\ChromNA\Knoxville\ChromData\320\20180703-8692.b\Anions_320.m

Limit Group: IC 8A ICAL

Last Update: 03-Jul-2018 13:17:29 Calib Date: 12-Jun-2018 19:17:00

Integrator: Falcon

Quant Method: External Standard Quant By: Initial Calibration

Last ICal File: \\ChromNA\Knoxville\ChromData\320\20180613-8480.b\7140-0008480-007.d

Column 1 : Det: IC

Process Host: XAWRK026

Compound
RT

(min.)
Exp RT
(min.)

Dlt RT
(min.) Response

Cal Amt
ug/ml

OnCol Amt
ug/ml Flags

    1 Fluoride     3.158     3.225    -0.067    151850526          NC          NC       

    2 Chloride     4.642     4.767    -0.125     92078131          NC          NC       

    3 Nitrite as N     5.633     5.792    -0.159    124551102          NC          NC       

    4 Bromide     6.775     7.000    -0.225     38941576          NC          NC       

    5 Nitrate as N     7.600     7.867    -0.267    246120692          NC          NC       

    6 Orthophosphate as P    10.092    10.408    -0.316     78783360          NC          NC       

    7 Sulfate    11.342    11.633    -0.291    139127071        10.0        9.82       

    8 Iodide    15.500    16.225    -0.725     23956875          NC          NC       

S  15 Hydro Fluoric Acid     0.000        5.27 ND       

S  14 Hydrogen Chloride     0.000        5.14 ND       

S  16 Nitrite as NO2     0.000        16.4 ND       

S  18 Sulfuric acid        10.2        10.0       

S  17 Nitrate as NO3     0.000        22.1 ND       

S  10 Sulfur        3.34        3.28       

S   9 Chlorine     0.000        5.00 ND       

S  11 Iodine     0.000        5.00 ND       

S  13 Fluorine     0.000        5.00 ND       

S  12 Br     0.000        5.00 ND       

QC Flag Legend
Processing Flags

  NC - Not Calibrated

Reagents:

85SPANIONSA_P_00011 Amount Added:   0.50 Units: mL
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Report Date: 03-Jul-2018 13:17:30 Chrom Revision: 2.2  07-Jun-2018 07:41:54

TestAmerica Knoxville
Data File: \\ChromNA\Knoxville\ChromData\320\20180703-8692.b\32140-0008692-001.d

Injection Date: 02-Jul-2018 16:34:00 Instrument ID: 320 Operator ID:

Lims ID: CCV                      Worklist Smp#: 1

Client ID:

Injection Vol: 1.0 ul Dil. Factor: 1.0000     ALS Bottle#: 0

Method: Anions_320 Limit Group: IC 8A ICAL
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FORM VII

Lab Name: Job No.:

SDG No.:

Instrument ID:

Calibration Date:

Calib Start Date:

Lab Sample ID:

Calib End Date:GC Column: ID:

HPLC/IC CONTINUING CALIBRATION DATA

140-11850-1

320

07/02/2018  20:21

06/12/2018  16:23

06/12/2018  19:17

CCV 140-21711/12

AS22

TestAmerica Knoxville

Lab File ID: 43140-0008692-012.d Conc. Units: mg/L

ANALYTE CURVE CALC SPIKE %D MAX
TYPE AMOUNT AMOUNT %D

AVE CF CF MIN CF

Sulfate 13800306 9.75 10.0 -2.5 10.0Qua

FORM VII 8A
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FORM VII

Lab Name: Job No.:

SDG No.:

Instrument ID:

Calibration Date:

Calib Start Date:

Lab Sample ID:

Calib End Date:GC Column: ID:

HPLC/IC CONTINUING CALIBRATION RETENTION TIME SUMMARY

140-11850-1

320

07/02/2018  20:21

06/12/2018  16:23

06/12/2018  19:17

CCV 140-21711/12

AS22

TestAmerica Knoxville

Lab File ID: 43140-0008692-012.d

Analyte RT
TOFROM

RT WINDOW

Sulfate 11.34 11.05 12.22

Form VII 8A
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Report Date: 03-Jul-2018 13:17:39 Chrom Revision: 2.2  07-Jun-2018 07:41:54

TestAmerica Knoxville

Target Compound Quantitation Report

Data File: \\ChromNA\Knoxville\ChromData\320\20180703-8692.b\43140-0008692-012.d

Lims ID: CCV                      

Client ID:

Sample Type: CCV

Inject. Date: 02-Jul-2018 20:21:00 ALS Bottle#: 0 Worklist Smp#: 12

Injection Vol: 1.0 ul Dil. Factor: 1.0000     

Sample Info: 140-0008692-012

Misc. Info.: 43 ccv

Operator ID: Instrument ID: 320

Sublist: chrom-Anions_320*sub6

Method: \\ChromNA\Knoxville\ChromData\320\20180703-8692.b\Anions_320.m

Limit Group: IC 8A ICAL

Last Update: 03-Jul-2018 13:17:38 Calib Date: 12-Jun-2018 19:17:00

Integrator: Falcon

Quant Method: External Standard Quant By: Initial Calibration

Last ICal File: \\ChromNA\Knoxville\ChromData\320\20180613-8480.b\7140-0008480-007.d

Column 1 : Det: IC

Process Host: XAWRK026

First Level Reviewer: humphreyj Date: 03-Jul-2018 13:17:01

Compound
RT

(min.)
Exp RT
(min.)

Dlt RT
(min.) Response

Cal Amt
ug/ml

OnCol Amt
ug/ml Flags

    1 Fluoride     3.158     3.225    -0.067    151276202          NC          NC       

    2 Chloride     4.642     4.767    -0.125     91599287          NC          NC       

    3 Nitrite as N     5.625     5.792    -0.167    131158779          NC          NC       

    4 Bromide     6.758     7.000    -0.242     38871769          NC          NC       

    5 Nitrate as N     7.583     7.867    -0.284    239336160          NC          NC       

    6 Orthophosphate as P    10.092    10.408    -0.316     78036484          NC          NC       

    7 Sulfate    11.342    11.633    -0.291    138003062        10.0        9.75       

    8 Iodide    15.475    16.225    -0.750     23648212          NC          NC       

S  15 Hydro Fluoric Acid     0.000        5.27 ND       

S  14 Hydrogen Chloride     0.000        5.14 ND       

S  16 Nitrite as NO2     0.000        16.4 ND       

S  18 Sulfuric acid        10.2        9.95       

S  17 Nitrate as NO3     0.000        22.1 ND       

S  10 Sulfur        3.34        3.25       

S   9 Chlorine     0.000        5.00 ND       

S  11 Iodine     0.000        5.00 ND       

S  13 Fluorine     0.000        5.00 ND       

S  12 Br     0.000        5.00 ND       

QC Flag Legend
Processing Flags

  NC - Not Calibrated

Reagents:

85SPANIONSA_P_00011 Amount Added:   0.50 Units: mL
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Report Date: 03-Jul-2018 13:17:39 Chrom Revision: 2.2  07-Jun-2018 07:41:54

TestAmerica Knoxville
Data File: \\ChromNA\Knoxville\ChromData\320\20180703-8692.b\43140-0008692-012.d

Injection Date: 02-Jul-2018 20:21:00 Instrument ID: 320 Operator ID:

Lims ID: CCV                      Worklist Smp#: 12

Client ID:

Injection Vol: 1.0 ul Dil. Factor: 1.0000     ALS Bottle#: 0

Method: Anions_320 Limit Group: IC 8A ICAL
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FORM I
HPLC/IC ORGANICS ANALYSIS DATA SHEET

Client Sample ID:

Lab Name: Job No.:

SDG No.:

140-11850-1

Lab Sample ID: MB 140-21690/1-A

TestAmerica Knoxville

Matrix: 34140-0008692-003.dLab File ID:

Date Collected:8AAnalysis Method:

Air

Con. Extract Vol.:

Injection Volume:

GPC Cleanup:(Y/N)

Date Extracted:

Date Analyzed:

Dilution Factor: 1

Extraction Method: 8A 07/02/2018  00:00

07/02/2018  17:24

100(mL)

1(uL)

Sample wt/vol: 1(Sample)

% Moisture:

GC Column: ID:AS22

N

Analysis Batch No.: 21711 ug/SampleUnits:

CAS NO. COMPOUND NAME RESULT Q MDLRL

100 18.014808-79-8 Sulfate ND

FORM I 8A
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Report Date: 03-Jul-2018 13:17:32 Chrom Revision: 2.2  07-Jun-2018 07:41:54

TestAmerica Knoxville

Target Compound Quantitation Report

Data File: \\ChromNA\Knoxville\ChromData\320\20180703-8692.b\34140-0008692-003.d

Lims ID: MB 140-21690/1-A         

Client ID:

Sample Type: MB

Inject. Date: 02-Jul-2018 17:24:00 ALS Bottle#: 0 Worklist Smp#: 3

Injection Vol: 1.0 ul Dil. Factor: 1.0000     

Sample Info: 140-0008692-003

Misc. Info.: 34 mb

Operator ID: Instrument ID: 320

Method: \\ChromNA\Knoxville\ChromData\320\20180703-8692.b\Anions_320.m

Limit Group: IC 8A ICAL

Last Update: 03-Jul-2018 13:17:29 Calib Date: 12-Jun-2018 19:17:00

Integrator: Falcon

Quant Method: External Standard Quant By: Initial Calibration

Last ICal File: \\ChromNA\Knoxville\ChromData\320\20180613-8480.b\7140-0008480-007.d

Column 1 : Det: IC

Process Host: XAWRK026

Compound
RT

(min.)
Exp RT
(min.)

Dlt RT
(min.) Response

Cal Amt
ug/ml

OnCol Amt
ug/ml Flags

    1 Fluoride     3.225 ND       

    2 Chloride     4.767 ND       

    3 Nitrite as N     5.792 ND       

    4 Bromide     7.000 ND       

    5 Nitrate as N     7.867 ND       

    6 Orthophosphate as P    10.408 ND       

    7 Sulfate    11.633 ND       

    8 Iodide    16.225 ND       

S  15 Hydro Fluoric Acid     0.000 ND       

S  14 Hydrogen Chloride     0.000 ND       

S  16 Nitrite as NO2     0.000 ND       

S  18 Sulfuric acid     0.000 ND       

S  17 Nitrate as NO3     0.000 ND       

S  10 Sulfur     0.000 ND       

S   9 Chlorine     0.000 ND       

S  11 Iodine     0.000 ND       

S  13 Fluorine     0.000 ND       

S  12 Br     0.000 ND       
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Report Date: 03-Jul-2018 13:17:32 Chrom Revision: 2.2  07-Jun-2018 07:41:54

TestAmerica Knoxville
Data File: \\ChromNA\Knoxville\ChromData\320\20180703-8692.b\34140-0008692-003.d

Injection Date: 02-Jul-2018 17:24:00 Instrument ID: 320 Operator ID:

Lims ID: MB 140-21690/1-A         Worklist Smp#: 3

Client ID:

Injection Vol: 1.0 ul Dil. Factor: 1.0000     ALS Bottle#: 0

Method: Anions_320 Limit Group: IC 8A ICAL
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FORM I
HPLC/IC ORGANICS ANALYSIS DATA SHEET

Client Sample ID:

Lab Name: Job No.:

SDG No.:

140-11850-1

Lab Sample ID: CCB 140-21711/2

TestAmerica Knoxville

Matrix: 33140-0008692-002.dLab File ID:

Date Collected:8AAnalysis Method:

Air

Con. Extract Vol.:

Injection Volume:

GPC Cleanup:(Y/N)

Date Extracted:

Date Analyzed:

Dilution Factor: 1

Extraction Method:

07/02/2018  16:59

10(mL)

1(uL)

Sample wt/vol: 10(mL)

% Moisture:

GC Column: ID:AS22

N

Analysis Batch No.: 21711 mg/LUnits:

CAS NO. COMPOUND NAME RESULT Q MDLRL

0.500 0.18014808-79-8 Sulfate ND

FORM I 8A
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Report Date: 03-Jul-2018 13:17:31 Chrom Revision: 2.2  07-Jun-2018 07:41:54

TestAmerica Knoxville

Target Compound Quantitation Report

Data File: \\ChromNA\Knoxville\ChromData\320\20180703-8692.b\33140-0008692-002.d

Lims ID: CCB                      

Client ID:

Sample Type: CCB

Inject. Date: 02-Jul-2018 16:59:00 ALS Bottle#: 0 Worklist Smp#: 2

Injection Vol: 1.0 ul Dil. Factor: 1.0000     

Sample Info: 140-0008692-002

Misc. Info.: 33 ccb

Operator ID: Instrument ID: 320

Method: \\ChromNA\Knoxville\ChromData\320\20180703-8692.b\Anions_320.m

Limit Group: IC 8A ICAL

Last Update: 03-Jul-2018 13:17:29 Calib Date: 12-Jun-2018 19:17:00

Integrator: Falcon

Quant Method: External Standard Quant By: Initial Calibration

Last ICal File: \\ChromNA\Knoxville\ChromData\320\20180613-8480.b\7140-0008480-007.d

Column 1 : Det: IC

Process Host: XAWRK026

Compound
RT

(min.)
Exp RT
(min.)

Dlt RT
(min.) Response

Cal Amt
ug/ml

OnCol Amt
ug/ml Flags

    1 Fluoride     3.225 ND       

    2 Chloride     4.767 ND       

    3 Nitrite as N     5.792 ND       

    4 Bromide     7.000 ND       

    5 Nitrate as N     7.867 ND       

    6 Orthophosphate as P    10.408 ND       

    7 Sulfate    11.633 ND       

    8 Iodide    16.225 ND       

S  15 Hydro Fluoric Acid     0.000 ND       

S  14 Hydrogen Chloride     0.000 ND       

S  16 Nitrite as NO2     0.000 ND       

S  18 Sulfuric acid     0.000 ND       

S  17 Nitrate as NO3     0.000 ND       

S  10 Sulfur     0.000 ND       

S   9 Chlorine     0.000 ND       

S  11 Iodine     0.000 ND       

S  13 Fluorine     0.000 ND       

S  12 Br     0.000 ND       
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Report Date: 03-Jul-2018 13:17:31 Chrom Revision: 2.2  07-Jun-2018 07:41:54

TestAmerica Knoxville
Data File: \\ChromNA\Knoxville\ChromData\320\20180703-8692.b\33140-0008692-002.d

Injection Date: 02-Jul-2018 16:59:00 Instrument ID: 320 Operator ID:

Lims ID: CCB                      Worklist Smp#: 2

Client ID:

Injection Vol: 1.0 ul Dil. Factor: 1.0000     ALS Bottle#: 0

Method: Anions_320 Limit Group: IC 8A ICAL
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FORM I
HPLC/IC ORGANICS ANALYSIS DATA SHEET

Client Sample ID:

Lab Name: Job No.:

SDG No.:

140-11850-1

Lab Sample ID: CCB 140-21711/13

TestAmerica Knoxville

Matrix: 44140-0008692-013.dLab File ID:

Date Collected:8AAnalysis Method:

Air

Con. Extract Vol.:

Injection Volume:

GPC Cleanup:(Y/N)

Date Extracted:

Date Analyzed:

Dilution Factor: 1

Extraction Method:

07/02/2018  20:46

10(mL)

1(uL)

Sample wt/vol: 10(mL)

% Moisture:

GC Column: ID:AS22

N

Analysis Batch No.: 21711 mg/LUnits:

CAS NO. COMPOUND NAME RESULT Q MDLRL

0.500 0.18014808-79-8 Sulfate ND

FORM I 8A
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Report Date: 03-Jul-2018 13:17:39 Chrom Revision: 2.2  07-Jun-2018 07:41:54

TestAmerica Knoxville

Target Compound Quantitation Report

Data File: \\ChromNA\Knoxville\ChromData\320\20180703-8692.b\44140-0008692-013.d

Lims ID: CCB                      

Client ID:

Sample Type: CCB

Inject. Date: 02-Jul-2018 20:46:00 ALS Bottle#: 0 Worklist Smp#: 13

Injection Vol: 1.0 ul Dil. Factor: 1.0000     

Sample Info: 140-0008692-013

Misc. Info.: 44 ccb

Operator ID: Instrument ID: 320

Method: \\ChromNA\Knoxville\ChromData\320\20180703-8692.b\Anions_320.m

Limit Group: IC 8A ICAL

Last Update: 03-Jul-2018 13:17:38 Calib Date: 12-Jun-2018 19:17:00

Integrator: Falcon

Quant Method: External Standard Quant By: Initial Calibration

Last ICal File: \\ChromNA\Knoxville\ChromData\320\20180613-8480.b\7140-0008480-007.d

Column 1 : Det: IC

Process Host: XAWRK026

Compound
RT

(min.)
Exp RT
(min.)

Dlt RT
(min.) Response

Cal Amt
ug/ml

OnCol Amt
ug/ml Flags

    1 Fluoride     3.225 ND       

    2 Chloride     4.767 ND       

    3 Nitrite as N     5.633     5.792    -0.159       702031          NC       

    4 Bromide     7.000 ND       

    5 Nitrate as N     7.867 ND       

    6 Orthophosphate as P    10.408 ND       

    7 Sulfate    11.633 ND       

    8 Iodide    16.225 ND       

S  15 Hydro Fluoric Acid     0.000 ND       

S  14 Hydrogen Chloride     0.000 ND       

S  16 Nitrite as NO2     0.000 ND       

S  18 Sulfuric acid     0.000 ND       

S  17 Nitrate as NO3     0.000 ND       

S  10 Sulfur     0.000 ND       

S   9 Chlorine     0.000 ND       

S  11 Iodine     0.000 ND       

S  13 Fluorine     0.000 ND       

S  12 Br     0.000 ND       

QC Flag Legend
Processing Flags

  NC - Not Calibrated
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Report Date: 03-Jul-2018 13:17:39 Chrom Revision: 2.2  07-Jun-2018 07:41:54

TestAmerica Knoxville
Data File: \\ChromNA\Knoxville\ChromData\320\20180703-8692.b\44140-0008692-013.d

Injection Date: 02-Jul-2018 20:46:00 Instrument ID: 320 Operator ID:

Lims ID: CCB                      Worklist Smp#: 13

Client ID:

Injection Vol: 1.0 ul Dil. Factor: 1.0000     ALS Bottle#: 0

Method: Anions_320 Limit Group: IC 8A ICAL
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FORM I
HPLC/IC ORGANICS ANALYSIS DATA SHEET

Client Sample ID:

Lab Name: Job No.:

SDG No.:

140-11850-1

Lab Sample ID: LCS 140-21690/2-A

TestAmerica Knoxville

Matrix: 35140-0008692-004.dLab File ID:

Date Collected:8AAnalysis Method:

Air

Con. Extract Vol.:

Injection Volume:

GPC Cleanup:(Y/N)

Date Extracted:

Date Analyzed:

Dilution Factor: 1

Extraction Method: 8A 07/02/2018  00:00

07/02/2018  17:44

100(mL)

1(uL)

Sample wt/vol: 1(Sample)

% Moisture:

GC Column: ID:AS22

N

Analysis Batch No.: 21711 ug/SampleUnits:

CAS NO. COMPOUND NAME RESULT Q MDLRL

100 18.014808-79-8 Sulfate 247.6

FORM I 8A
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Report Date: 03-Jul-2018 13:17:33 Chrom Revision: 2.2  07-Jun-2018 07:41:54

TestAmerica Knoxville

Target Compound Quantitation Report

Data File: \\ChromNA\Knoxville\ChromData\320\20180703-8692.b\35140-0008692-004.d

Lims ID: LCS 140-21690/2-A        

Client ID:

Sample Type: LCS

Inject. Date: 02-Jul-2018 17:44:00 ALS Bottle#: 0 Worklist Smp#: 4

Injection Vol: 1.0 ul Dil. Factor: 1.0000     

Sample Info: 140-0008692-004

Misc. Info.: 35 lcs

Operator ID: Instrument ID: 320

Method: \\ChromNA\Knoxville\ChromData\320\20180703-8692.b\Anions_320.m

Limit Group: IC 8A ICAL

Last Update: 03-Jul-2018 13:17:29 Calib Date: 12-Jun-2018 19:17:00

Integrator: Falcon

Quant Method: External Standard Quant By: Initial Calibration

Last ICal File: \\ChromNA\Knoxville\ChromData\320\20180613-8480.b\7140-0008480-007.d

Column 1 : Det: IC

Process Host: XAWRK026

Compound
RT

(min.)
Exp RT
(min.)

Dlt RT
(min.) Response

Cal Amt
ug/ml

OnCol Amt
ug/ml Flags

    1 Fluoride     3.150     3.225    -0.075     73032519          NC          NC       

    2 Chloride     4.625     4.767    -0.142     44836800          NC          NC       

    3 Nitrite as N     5.608     5.792    -0.184     63531385          NC          NC       

    4 Bromide     6.750     7.000    -0.250     19167189          NC          NC       

    5 Nitrate as N     7.583     7.867    -0.284    114582971          NC          NC       

    6 Orthophosphate as P    10.100    10.408    -0.308     38398121          NC          NC       

    7 Sulfate    11.333    11.633    -0.300     34046489        2.50        2.48       

    8 Iodide    16.225          ND ND       

S  15 Hydro Fluoric Acid     0.000        2.63 ND       

S  14 Hydrogen Chloride     0.000        2.57 ND       

S  16 Nitrite as NO2     0.000        8.21 ND       

S  18 Sulfuric acid        2.55        2.53       

S  17 Nitrate as NO3     0.000        11.1 ND       

S  10 Sulfur      0.8345      0.8263       

S   9 Chlorine     0.000        2.50 ND       

S  11 Iodine     0.000        2.50 ND       

S  13 Fluorine     0.000        2.50 ND       

S  12 Br     0.000        2.50 ND       

QC Flag Legend
Processing Flags

  NC - Not Calibrated

  ND - Not Detected or Marked ND

Reagents:

85SP9056LCS_S_00015 Amount Added:   0.25 Units: mL
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Report Date: 03-Jul-2018 13:17:33 Chrom Revision: 2.2  07-Jun-2018 07:41:54

TestAmerica Knoxville
Data File: \\ChromNA\Knoxville\ChromData\320\20180703-8692.b\35140-0008692-004.d

Injection Date: 02-Jul-2018 17:44:00 Instrument ID: 320 Operator ID:

Lims ID: LCS 140-21690/2-A        Worklist Smp#: 4

Client ID:

Injection Vol: 1.0 ul Dil. Factor: 1.0000     ALS Bottle#: 0

Method: Anions_320 Limit Group: IC 8A ICAL
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FORM I
HPLC/IC ORGANICS ANALYSIS DATA SHEET

Client Sample ID:

Lab Name: Job No.:

SDG No.:

140-11850-1

Lab Sample ID: LCSD 140-21690/3-A

TestAmerica Knoxville

Matrix: 36140-0008692-005.dLab File ID:

Date Collected:8AAnalysis Method:

Air

Con. Extract Vol.:

Injection Volume:

GPC Cleanup:(Y/N)

Date Extracted:

Date Analyzed:

Dilution Factor: 1

Extraction Method: 8A 07/02/2018  00:00

07/02/2018  18:03

100(mL)

1(uL)

Sample wt/vol: 1(Sample)

% Moisture:

GC Column: ID:AS22

N

Analysis Batch No.: 21711 ug/SampleUnits:

CAS NO. COMPOUND NAME RESULT Q MDLRL

100 18.014808-79-8 Sulfate 250.4

FORM I 8A
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Report Date: 03-Jul-2018 13:17:34 Chrom Revision: 2.2  07-Jun-2018 07:41:54

TestAmerica Knoxville

Target Compound Quantitation Report

Data File: \\ChromNA\Knoxville\ChromData\320\20180703-8692.b\36140-0008692-005.d

Lims ID: LCSD 140-21690/3-A       

Client ID:

Sample Type: LCSD

Inject. Date: 02-Jul-2018 18:03:00 ALS Bottle#: 0 Worklist Smp#: 5

Injection Vol: 1.0 ul Dil. Factor: 1.0000     

Sample Info: 140-0008692-005

Misc. Info.: 36 lcsd

Operator ID: Instrument ID: 320

Method: \\ChromNA\Knoxville\ChromData\320\20180703-8692.b\Anions_320.m

Limit Group: IC 8A ICAL

Last Update: 03-Jul-2018 13:17:29 Calib Date: 12-Jun-2018 19:17:00

Integrator: Falcon

Quant Method: External Standard Quant By: Initial Calibration

Last ICal File: \\ChromNA\Knoxville\ChromData\320\20180613-8480.b\7140-0008480-007.d

Column 1 : Det: IC

Process Host: XAWRK026

Compound
RT

(min.)
Exp RT
(min.)

Dlt RT
(min.) Response

Cal Amt
ug/ml

OnCol Amt
ug/ml Flags

    1 Fluoride     3.142     3.225    -0.083     72262676          NC          NC       

    2 Chloride     4.625     4.767    -0.142     44844812          NC          NC       

    3 Nitrite as N     5.600     5.792    -0.192     64035096          NC          NC       

    4 Bromide     6.742     7.000    -0.258     19191388          NC          NC       

    5 Nitrate as N     7.575     7.867    -0.292    113647706          NC          NC       

    6 Orthophosphate as P    10.100    10.408    -0.308     39027923          NC          NC       

    7 Sulfate    11.325    11.633    -0.308     34432671        2.50        2.50       

    8 Iodide    16.225          ND ND       

S  15 Hydro Fluoric Acid     0.000        2.63 ND       

S  14 Hydrogen Chloride     0.000        2.57 ND       

S  16 Nitrite as NO2     0.000        8.21 ND       

S  18 Sulfuric acid        2.55        2.56       

S  17 Nitrate as NO3     0.000        11.1 ND       

S  10 Sulfur      0.8345      0.8358       

S   9 Chlorine     0.000        2.50 ND       

S  11 Iodine     0.000        2.50 ND       

S  13 Fluorine     0.000        2.50 ND       

S  12 Br     0.000        2.50 ND       

QC Flag Legend
Processing Flags

  NC - Not Calibrated

  ND - Not Detected or Marked ND

Reagents:

85SP9056LCS_S_00015 Amount Added:   0.25 Units: mL
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Report Date: 03-Jul-2018 13:17:34 Chrom Revision: 2.2  07-Jun-2018 07:41:54

TestAmerica Knoxville
Data File: \\ChromNA\Knoxville\ChromData\320\20180703-8692.b\36140-0008692-005.d

Injection Date: 02-Jul-2018 18:03:00 Instrument ID: 320 Operator ID:

Lims ID: LCSD 140-21690/3-A       Worklist Smp#: 5

Client ID:

Injection Vol: 1.0 ul Dil. Factor: 1.0000     ALS Bottle#: 0

Method: Anions_320 Limit Group: IC 8A ICAL
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FORM I
HPLC/IC ORGANICS ANALYSIS DATA SHEET

Client Sample ID:

Lab Name: Job No.:

CCM-2 MS

SDG No.:

140-11850-1

Lab Sample ID: 140-11850-6 MS

TestAmerica Knoxville

Matrix: 39140-0008692-008.dLab File ID:

Date Collected:8AAnalysis Method:

Air

06/13/2018  00:00

Con. Extract Vol.:

Injection Volume:

GPC Cleanup:(Y/N)

Date Extracted:

Date Analyzed:

Dilution Factor: 50

Extraction Method: 8A 07/02/2018  00:00

07/02/2018  19:03

34(mL)

1(uL)

Sample wt/vol: 1(Sample)

% Moisture:

GC Column: ID:AS22

N

Analysis Batch No.: 21711 ug/SampleUnits:

CAS NO. COMPOUND NAME RESULT Q MDLRL

1700 30614808-79-8 Sulfate 26310

FORM I 8A
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Report Date: 03-Jul-2018 13:17:36 Chrom Revision: 2.2  07-Jun-2018 07:41:54

TestAmerica Knoxville

Target Compound Quantitation Report

Data File: \\ChromNA\Knoxville\ChromData\320\20180703-8692.b\39140-0008692-008.d

Lims ID: 140-11850-A-6-B MS       

Client ID: CCM-2

Sample Type: MS

Inject. Date: 02-Jul-2018 19:03:00 ALS Bottle#: 0 Worklist Smp#: 8

Injection Vol: 1.0 ul Dil. Factor: 50.0000    

Sample Info: 140-0008692-008

Misc. Info.: 39 140-11850-a-6-  ms

Operator ID: Instrument ID: 320

Method: \\ChromNA\Knoxville\ChromData\320\20180703-8692.b\Anions_320.m

Limit Group: IC 8A ICAL

Last Update: 03-Jul-2018 13:17:29 Calib Date: 12-Jun-2018 19:17:00

Integrator: Falcon

Quant Method: External Standard Quant By: Initial Calibration

Last ICal File: \\ChromNA\Knoxville\ChromData\320\20180613-8480.b\7140-0008480-007.d

Column 1 : Det: IC

Process Host: XAWRK026

First Level Reviewer: humphreyj Date: 03-Jul-2018 13:14:36

Compound
RT

(min.)
Exp RT
(min.)

Dlt RT
(min.) Response

Cal Amt
ug/ml

OnCol Amt
ug/ml Flags

    1 Fluoride     3.142     3.225    -0.083       678905          NC       

    2 Chloride     4.625     4.767    -0.142      2033237          NC       

    3 Nitrite as N     5.792 ND       

    4 Bromide     7.000 ND       

    5 Nitrate as N     7.992     7.867     0.125       593627          NC       

    6 Orthophosphate as P    10.167    10.408    -0.241      1012995          NC      M

    7 Sulfate    11.292    11.633    -0.341    226462037      0.1000        15.5      M

    8 Iodide    16.225 ND       

S  15 Hydro Fluoric Acid     0.000 ND       

S  14 Hydrogen Chloride     0.000 ND       

S  16 Nitrite as NO2     0.000 ND       

S  18 Sulfuric acid      0.1021        15.8       

S  17 Nitrate as NO3     0.000 ND       

S  10 Sulfur      0.0334        5.17       

S   9 Chlorine     0.000 ND       

S  11 Iodine     0.000 ND       

S  13 Fluorine     0.000 ND       

S  12 Br     0.000 ND       

QC Flag Legend
Processing Flags

  NC - Not Calibrated

Review Flags

  M - Manually Integrated

Reagents:

85INSPEXSO4S_00005 Amount Added:   0.05 Units: mL
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Report Date: 03-Jul-2018 13:17:36 Chrom Revision: 2.2  07-Jun-2018 07:41:54

TestAmerica Knoxville
Data File: \\ChromNA\Knoxville\ChromData\320\20180703-8692.b\39140-0008692-008.d

Injection Date: 02-Jul-2018 19:03:00 Instrument ID: 320 Operator ID:

Lims ID: 140-11850-A-6-B MS       Worklist Smp#: 8

Client ID: CCM-2

Injection Vol: 1.0 ul Dil. Factor: 50.0000    ALS Bottle#: 0

Method: Anions_320 Limit Group: IC 8A ICAL

0.0 1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0 9.0 10.0 11.0 12.0 13.0 14.0 15.0 16.0
Min

-1

0

1

2

3

4

5

6

7

8

9

10

11

Y
 (

 X
1

0
0

0
0

0
0

)

39140-0008692-008, 39140-0008692-008.d

  
F

lu
o

ri
d

e
( 

 3
.1

4
2

)

  
C

h
lo

ri
d

e
( 

 4
.6

2
5

)

  
N

it
ra

te
 a

s
 N

( 
 7

.9
9

2
)

  
O

rt
h

o
p

h
o

s
p

h
a

te
 a

s
 P

( 
1

0
.1

6
7

)

  
S

u
lf
a

te
( 

1
1

.2
9

2
)

07/06/2018Page 210 of 228



Report Date: 03-Jul-2018 13:17:36 Chrom Revision: 2.2  07-Jun-2018 07:41:54
Manual Integration/User Assign Peak Report

TestAmerica Knoxville

Data File: \\ChromNA\Knoxville\ChromData\320\20180703-8692.b\39140-0008692-008.d

Injection Date: 02-Jul-2018 19:03:00 Instrument ID: 320

Lims ID: 140-11850-A-6-B MS       

Client ID: CCM-2

Operator ID: ALS Bottle#: 0 Worklist Smp#: 8

Injection Vol: 1.0 ul Dil. Factor: 50.0000    

Method: Anions_320 Limit Group: IC 8A ICAL

Column: Detector IC

    7 Sulfate, CAS: 14808-79-8
Signal: 1

Processing Integration Results

RT:  11.29

Area: 228511837

Amount:   15.602153

Amount Units: ug/ml
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Manual Integration Results

RT:  11.29

Area: 226462037

Amount:   15.473722

Amount Units: ug/ml
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Reviewer: humphreyj, 03-Jul-2018 13:14:29

Audit Action: Split an Integrated Peak Audit Reason: Split Peak

07/06/2018Page 211 of 228



FORM I
HPLC/IC ORGANICS ANALYSIS DATA SHEET

Client Sample ID:

Lab Name: Job No.:

CCM-2 MSD

SDG No.:

140-11850-1

Lab Sample ID: 140-11850-6 MSD

TestAmerica Knoxville

Matrix: 40140-0008692-009.dLab File ID:

Date Collected:8AAnalysis Method:

Air

06/13/2018  00:00

Con. Extract Vol.:

Injection Volume:

GPC Cleanup:(Y/N)

Date Extracted:

Date Analyzed:

Dilution Factor: 50

Extraction Method: 8A 07/02/2018  00:00

07/02/2018  19:22

34(mL)

1(uL)

Sample wt/vol: 1(Sample)

% Moisture:

GC Column: ID:AS22

N

Analysis Batch No.: 21711 ug/SampleUnits:

CAS NO. COMPOUND NAME RESULT Q MDLRL

1700 30614808-79-8 Sulfate 26420

FORM I 8A
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Report Date: 03-Jul-2018 13:17:37 Chrom Revision: 2.2  07-Jun-2018 07:41:54

TestAmerica Knoxville

Target Compound Quantitation Report

Data File: \\ChromNA\Knoxville\ChromData\320\20180703-8692.b\40140-0008692-009.d

Lims ID: 140-11850-A-6-C MSD      

Client ID: CCM-2

Sample Type: MSD

Inject. Date: 02-Jul-2018 19:22:00 ALS Bottle#: 0 Worklist Smp#: 9

Injection Vol: 1.0 ul Dil. Factor: 50.0000    

Sample Info: 140-0008692-009

Misc. Info.: 40 140-11850-a-6-  msd

Operator ID: Instrument ID: 320

Method: \\ChromNA\Knoxville\ChromData\320\20180703-8692.b\Anions_320.m

Limit Group: IC 8A ICAL

Last Update: 03-Jul-2018 13:17:29 Calib Date: 12-Jun-2018 19:17:00

Integrator: Falcon

Quant Method: External Standard Quant By: Initial Calibration

Last ICal File: \\ChromNA\Knoxville\ChromData\320\20180613-8480.b\7140-0008480-007.d

Column 1 : Det: IC

Process Host: XAWRK026

First Level Reviewer: humphreyj Date: 03-Jul-2018 13:15:45

Compound
RT

(min.)
Exp RT
(min.)

Dlt RT
(min.) Response

Cal Amt
ug/ml

OnCol Amt
ug/ml Flags

    1 Fluoride     3.150     3.225    -0.075      1038765          NC       

    2 Chloride     4.625     4.767    -0.142      1773740          NC       

    3 Nitrite as N     5.917     5.792     0.125       627821          NC       

    4 Bromide     7.000 ND       

    5 Nitrate as N     7.867 ND       

    6 Orthophosphate as P    10.083    10.408    -0.325       812586          NC     Ma

    7 Sulfate    11.283    11.633    -0.350    227530705      0.1000        15.5     Ma

    8 Iodide    16.225 ND       

S  15 Hydro Fluoric Acid     0.000 ND       

S  14 Hydrogen Chloride     0.000 ND       

S  16 Nitrite as NO2     0.000 ND       

S  18 Sulfuric acid      0.1021        15.9       

S  17 Nitrate as NO3     0.000 ND       

S  10 Sulfur      0.0334        5.19       

S   9 Chlorine     0.000 ND       

S  11 Iodine     0.000 ND       

S  13 Fluorine     0.000 ND       

S  12 Br     0.000 ND       

QC Flag Legend
Processing Flags

  NC - Not Calibrated

Review Flags

  M - Manually Integrated

  a - User Assigned ID

Reagents:

85INSPEXSO4S_00005 Amount Added:   0.05 Units: mL
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Report Date: 03-Jul-2018 13:17:37 Chrom Revision: 2.2  07-Jun-2018 07:41:54

TestAmerica Knoxville
Data File: \\ChromNA\Knoxville\ChromData\320\20180703-8692.b\40140-0008692-009.d

Injection Date: 02-Jul-2018 19:22:00 Instrument ID: 320 Operator ID:

Lims ID: 140-11850-A-6-C MSD      Worklist Smp#: 9

Client ID: CCM-2

Injection Vol: 1.0 ul Dil. Factor: 50.0000    ALS Bottle#: 0

Method: Anions_320 Limit Group: IC 8A ICAL
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Report Date: 03-Jul-2018 13:17:37 Chrom Revision: 2.2  07-Jun-2018 07:41:54
Manual Integration/User Assign Peak Report

TestAmerica Knoxville

Data File: \\ChromNA\Knoxville\ChromData\320\20180703-8692.b\40140-0008692-009.d

Injection Date: 02-Jul-2018 19:22:00 Instrument ID: 320

Lims ID: 140-11850-A-6-C MSD      

Client ID: CCM-2

Operator ID: ALS Bottle#: 0 Worklist Smp#: 9

Injection Vol: 1.0 ul Dil. Factor: 50.0000    

Method: Anions_320 Limit Group: IC 8A ICAL

Column: Detector IC

    7 Sulfate, CAS: 14808-79-8
Signal: 1

Processing Integration Results

RT:  11.28

Area: 229194005

Amount:   15.644854

Amount Units: ug/ml
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Manual Integration Results

RT:  11.28

Area: 227530705

Amount:   15.540703

Amount Units: ug/ml
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Reviewer: humphreyj, 03-Jul-2018 13:15:38

Audit Action: Manually Integrated/Assigned Compound IDAudit Reason: Split Peak
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Lab Name: Job No.:

SDG No.:

Instrument ID:

Analysis Batch Number:

HPLC/IC ANALYSIS RUN LOG

DILUTION

FACTOR

COLUMN IDDATE ANALYZEDLAB SAMPLE ID CLIENT SAMPLE ID LAB FILE ID

TestAmerica Knoxville 140-11850-1

320

21163

Start Date:

End Date: 06/12/2018  20:06

06/12/2018  16:23

IC 140-21163/1 AS22106/12/2018  16:23 1140-0008480-00
1.d

IC 140-21163/2 AS22106/12/2018  17:13 2140-0008480-00
2.d

IC 140-21163/3 AS22106/12/2018  17:38 3140-0008480-00
3.d

IC 140-21163/4 AS22106/12/2018  18:03 4140-0008480-00
4.d

IC 140-21163/5 AS22106/12/2018  18:28 5140-0008480-00
5.d

IC 140-21163/6 AS22106/12/2018  18:52 6140-0008480-00
6.d

IC 140-21163/7 AS22106/12/2018  19:17 7140-0008480-00
7.d

ICV 140-21163/8 AS22106/12/2018  19:42 8140-0008480-00
8.d

ICB 140-21163/9 AS22106/12/2018  20:06

8A
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Lab Name: Job No.:

SDG No.:

Instrument ID:

Analysis Batch Number:

HPLC/IC ANALYSIS RUN LOG

DILUTION

FACTOR

COLUMN IDDATE ANALYZEDLAB SAMPLE ID CLIENT SAMPLE ID LAB FILE ID

TestAmerica Knoxville 140-11850-1

320

21711

Start Date:

End Date: 07/02/2018  20:46

07/02/2018  16:34

CCV 140-21711/1 AS22107/02/2018  16:34 32140-0008692-0
01.d

CCB 140-21711/2 AS22107/02/2018  16:59 33140-0008692-0
02.d

MB 140-21690/1-A AS22107/02/2018  17:24 34140-0008692-0
03.d

LCS 140-21690/2-A AS22107/02/2018  17:44 35140-0008692-0
04.d

LCSD 140-21690/3-A AS22107/02/2018  18:03 36140-0008692-0
05.d

140-11850-5 AS225007/02/2018  18:23 37140-0008692-0
06.d

140-11850-6 AS225007/02/2018  18:43 38140-0008692-0
07.d

140-11850-6 MS AS225007/02/2018  19:03 39140-0008692-0
08.d

140-11850-6 MSD AS225007/02/2018  19:22 40140-0008692-0
09.d

140-11850-7 AS225007/02/2018  19:42 41140-0008692-0
10.d

140-11850-8 AS22107/02/2018  20:02 42140-0008692-0
11.d

CCV 140-21711/12 AS22107/02/2018  20:21 43140-0008692-0
12.d

CCB 140-21711/13 AS22107/02/2018  20:46 44140-0008692-0
13.d

8A
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Lab Name: Job No.:

SDG No.:

HPLC/IC BATCH WORKSHEET

140-11850-1

Batch Number: Batch Analyst:Batch Start Date:

Batch End Date:

Humphrey, Jon M

07/02/18  00:00

07/02/18  00:0021690

Batch Method:

TestAmerica Knoxville

8A

Lab Sample ID Client Sample ID Method Chain Basis InitialAmount FinalAmount

1 Sample 100 mL8A, 8AMB 140-21690/1

1 Sample 100 mL8A, 8ALCS 140-21690/2

1 Sample 100 mL8A, 8ALCSD 
140-21690/3

CCM-1 1 Sample 28 mL8A, 8A T140-11850-A-5

CCM-2 1 Sample 34 mL8A, 8A T140-11850-A-6

CCM-2 1 Sample 34 mL8A, 8A T140-11850-A-6 
MS

CCM-2 1 Sample 34 mL8A, 8A T140-11850-A-6 
MSD

CCM-3 1 Sample 51 mL8A, 8A T140-11850-A-7

CCM REAGENT 
BLANK

1 Sample 100 mL8A, 8A T140-11850-A-8

Batch Notes

Basis Basis Description

T Total/NA

The pound sign (#) in the amount added field denotes that the reagent was used undiluted. All calculations are performed using the stated concentration for 
this reagent.

Page 1 of 18A
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ANALYTICAL REPORT

Job Number: 140-11849-1

Job Description: Haverhill Bypass Vent Stk 6 - M29

For:
URS Corporation

105 Mitchell Road, Suite 200
Oak Ridge, TN  37830

Attention:  John Carson

_____________________________________________

Approved for release.
Courtney M Adkins
Project Manager I
7/6/2018 2:32 PM

Courtney M Adkins, Project Manager I
5815 Middlebrook Pike, Knoxville, TN, 37921

(865)291-3000       
courtney.adkins@testamericainc.com

07/06/2018  

This report may not be reproduced except in full, and with written approval from the laboratory.  For questions please
contact the Project Manager at the e-mail address or telephone number listed on this page.

TestAmerica Laboratories, Inc.

TestAmerica Knoxville   5815 Middlebrook Pike, Knoxville, TN  37921

Tel (865) 291-3000  Fax (865) 584-4315 www.testamericainc.com
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Definitions/Glossary
TestAmerica Job ID: 140-11849-1Client: URS Corporation

Project/Site: Haverhill Bypass Vent Stk 6 - M29

Qualifiers

Metals

Qualifier Description

4 MS, MSD: The analyte present in the original sample is greater than 4 times the matrix spike concentration; therefore, control limits are not 

applicable.

Qualifier

J Result is less than the RL but greater than or equal to the MDL and the concentration is an approximate value.

L A negative instrument reading had an absolute value greater than the reporting limit

Glossary

These commonly used abbreviations may or may not be present in this report.

¤ Listed under the "D" column to designate that the result is reported on a dry weight basis

Abbreviation

%R Percent Recovery

CFL Contains Free Liquid

CNF Contains No Free Liquid

DER Duplicate Error Ratio (normalized absolute difference)

Dil Fac Dilution Factor

DL Detection Limit (DoD/DOE)

DL, RA, RE, IN Indicates a Dilution, Re-analysis, Re-extraction, or additional Initial metals/anion analysis of the sample

DLC Decision Level Concentration (Radiochemistry)

EDL Estimated Detection Limit (Dioxin)

LOD Limit of Detection (DoD/DOE)

LOQ Limit of Quantitation (DoD/DOE)

MDA Minimum Detectable Activity (Radiochemistry)

MDC Minimum Detectable Concentration (Radiochemistry)

MDL Method Detection Limit

ML Minimum Level (Dioxin)

NC Not Calculated

ND Not Detected at the reporting limit (or MDL or EDL if shown)

PQL Practical Quantitation Limit

QC Quality Control

RER Relative Error Ratio (Radiochemistry)

RL Reporting Limit or Requested Limit (Radiochemistry)

RPD Relative Percent Difference, a measure of the relative difference between two points

TEF Toxicity Equivalent Factor (Dioxin)

TEQ Toxicity Equivalent Quotient (Dioxin)

TestAmerica Knoxville
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Method Summary
TestAmerica Job ID: 140-11849-1Client: URS Corporation

Project/Site: Haverhill Bypass Vent Stk 6 - M29

Method Method Description LaboratoryProtocol

EPA29/6010C Metals (ICP), Stationary Source TAL KNX

EPA29/7470A Mercury (CVAA), Stationary Source TAL KNX

NoneAir Train Vol. Air Train Volume TAL KNX

EPAAT Prep (BH) Preparation, Mercury (Stationary Source) TAL KNX

EPAAT Prep (BH) Preparation, Total Metals (Stationary Source) TAL KNX

EPAAT Prep (Empty) Preparation, Mercury (Stationary Source) TAL KNX

EPAAT Prep (FH) Preparation, Total Metals (Stationary Source) TAL KNX

EPAAT Prep (HCl) Preparation, Mercury (Stationary Source) TAL KNX

EPAAT Prep (KMnO4) Preparation, Mercury (Stationary Source) TAL KNX

EPAAT Prep FH Preparation, Mercury (Stationary Source) FH TAL KNX

Protocol References:

EPA = US Environmental Protection Agency

None = None

Laboratory References:

TAL KNX = TestAmerica Knoxville, 5815 Middlebrook Pike, Knoxville, TN 37921, TEL (865)291-3000

TestAmerica Knoxville
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Sample Summary
TestAmerica Job ID: 140-11849-1Client: URS Corporation

Project/Site: Haverhill Bypass Vent Stk 6 - M29

Lab Sample ID Client Sample ID ReceivedCollectedMatrix

140-11849-1 M29 RUN 1 FILT/PNR Air 06/14/18 00:00 06/18/18 17:20

140-11849-2 M29 RUN 1 HNO3/H2O2 Air 06/14/18 00:00 06/18/18 17:20

140-11849-3 M29 RUN 1 EMPTY Air 06/14/18 00:00 06/18/18 17:20

140-11849-4 M29 RUN 1 KMNO4 Air 06/14/18 00:00 06/18/18 17:20

140-11849-5 M29 RUN 1 HCL Air 06/14/18 00:00 06/18/18 17:20

140-11849-6 M29 RUN 2 FILT/PNR Air 06/14/18 00:00 06/18/18 17:20

140-11849-7 M29 RUN 2 HNO3/H2O2 Air 06/14/18 00:00 06/18/18 17:20

140-11849-8 M29 RUN 2 EMPTY Air 06/14/18 00:00 06/18/18 17:20

140-11849-9 M29 RUN 2 KMNO4 Air 06/14/18 00:00 06/18/18 17:20

140-11849-10 M29 RUN 2 HCL Air 06/14/18 00:00 06/18/18 17:20

140-11849-11 M29 RUN 3 FILT/PNR Air 06/15/18 00:00 06/18/18 17:20

140-11849-12 M29 RUN 3 HNO3/H2O2 Air 06/15/18 00:00 06/18/18 17:20

140-11849-13 M29 RUN 3 EMPTY Air 06/15/18 00:00 06/18/18 17:20

140-11849-14 M29 RUN 3 KMNO4 Air 06/15/18 00:00 06/18/18 17:20

140-11849-15 M29 RUN 3 HCL Air 06/15/18 00:00 06/18/18 17:20

140-11849-16 M29 BLANK FILT/HNO3 Air 06/15/18 00:00 06/18/18 17:20

140-11849-17 M29 BLANK HNO3/H2O2 Air 06/15/18 00:00 06/18/18 17:20

140-11849-18 M29 BLANK WATER Air 06/15/18 00:00 06/18/18 17:20

140-11849-19 M29 BLANK HCL Air 06/15/18 00:00 06/18/18 17:20

140-11849-20 A-6482 M29 MEDIA CHECK FILTER Air 06/14/18 00:00 06/18/18 17:20

140-11849-21 M29 BLANK KMnO4 Air 06/15/18 00:00 06/18/18 17:20

TestAmerica Knoxville
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Job Narrative
140-11849-1

Sample Receipt 

The samples were received on June 18, 2018 at 5:20 PM in good condition and properly preserved.  The temperature of the cooler at 
receipt was 19.9º C.

Quality Control and Data Interpretation

Unless otherwise noted, all holding times, and QC criteria were met and the test results shown in this report meet all applicable NELAC 
requirements.

Metals 

Multi-Metals Train Preparation and Analysis

These stack gas samples were prepared and analyzed using TestAmerica Knoxville standard operating procedure KNOX-MT-0006 which 
is based on EPA SW-846 Method 0060, “Determination of Metals in Stack Emissions” and Method 29, “Determination of Metals 
Emissions from Stationary Sources”.  SW-846 Methods 6010C and 7470A as incorporated in TestAmerica Knoxville standard operating 
procedures KNOX-MT-0007 and KNOX-MT-0009 were used to perform the final instrument analysis.

Acid digestion was performed on the front half particulate filter and the nitric acid probe rinse fractions separately using HNO3 and HF.  
After digestion, these two fractions were combined, and the HF was sequestered using H3BO3 followed by another heating cycle. This 
digestate was adjusted to final volume and analyzed by ICP.  A portion of the ICP digestate was prepared for CVAA analysis in order to 
determine the particle-bound mercury. Results were calculated using the following equations:

ICP Analyte, µg/sample = (Raw Sample Concentration, µg/L) x (Bench DF) x (Final Volume ICP Digestate, L)

Hg, µg/sample = (Raw Sample Concentration, µg/L) x (Bench DF) x (Final Volume ICP Digestate, L) x (Final Volume Hg Digestate, mL / 
Volume ICP Digestate Used, mL)

The 5%HNO3/10%H2O2 impinger samples were reduced in volume to 100 mL.  A 20 milliliter portion of the concentrated sample was 
removed and processed for mercury.  The remaining 80 mL of concentrated sample was digested using HNO3 and H2O2, adjusted to a 
final volume of 80 mL, and analyzed by ICP.  Results were calculated using the following equations:

ICP Analyte, µg/sample = (Raw Sample Concentration, µg/L) x (Bench DF) x (Final Volume Concentrated Sample, L) x (Final Volume ICP 
Digestate, mL / Volume Conc. Sample Digested, mL)

Hg, µg/sample = (Raw Sample Concentration, µg/L) x (Bench DF) x (Final Volume Concentrated Sample, L) x (Final Volume Hg 
Digestate, mL / Volume Conc. Sample Digested, mL)

For the 0.1N HNO3 rinse samples (empty impingers), a 2.5 milliliter portion of the sample as received was removed and processed for 
mercury.

The 4% KMnO4/10%H2SO4 impinger samples were filtered to remove MnO2, followed by removal of a 25 mL portion of filtrate for 
mercury processing.  The filtered MnO2 residue was digested in HCl, combined with the HCl rinse sample and analyzed for mercury.  

Results for the 0.1N HNO3 rinse samples and the KMnO4 filtrate were calculated using the following equation:

Hg, µg/sample = (Raw Sample Concentration, µg/L) x (Bench DF) x (Total Sample Volume, L) x (Final Volume Hg Digestate, mL / Volume 
Sample Digested, mL)

Results for the combined MnO2 residue HCl digestates and HCl rinse samples were calculated as follows:

Hg, µg/sample = (Raw Sample Concentration, µg/L) x (Bench DF) x (Total Sample Volume, L + MnO2 HCl Volume, L) x (Final Volume Hg 
Digestate, mL / Volume Sample Digested, mL)

Note: The total sample volume for the 5%HNO3/10%H2O2 impinger samples is the final volume of the concentrated sample.  The total 
sample volume for the combined MnO2 residue HCl digestates and HCl rinse samples is equal to the total sample volume plus the MnO2 
HCl volume.

Method 29/6010C: The following samples were diluted due to the presence of Silicon which interferes with Lead: M29 RUN 1 FILT/PNR 
(140-11849-1), M29 RUN 2 FILT/PNR (140-11849-6), M29 RUN 3 FILT/PNR (140-11849-11), M29 BLANK FILT/HNO3 (140-11849-16), 
A-6482 M29 MEDIA CHECK FILTER (140-11849-20), (140-11849-A-6-A PDS) and (140-11849-A-6-A PDSD).  Elevated reporting limits 
(RLs) are provided.
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Method 29/6010C: (140-11849-A-6-A PDS) and (140-11849-A-6-A PDSD) had Lead detected at a level greater than 4 times the spike 
amount added.  In order to achieve recoverability for the PDS/PDSD, the sample was spiked with a higher concentration of Lead.  The 
diluted sample was spiked with 1ml of a 50ppm Pb spike.  The PDS/PDSD recoveries with the higher spike level met the acceptance 
criteria. 

No additional analytical or quality issues were noted, other than those described above or in the Definitions/Glossary page.
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QC Association Summary
TestAmerica Job ID: 140-11849-1Client: URS Corporation

Project/Site: Haverhill Bypass Vent Stk 6 - M29

Metals

Prep Batch: 21364

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Air AT Prep (FH)140-11849-1 M29 RUN 1 FILT/PNR Total/NA

Air AT Prep (FH)140-11849-6 M29 RUN 2 FILT/PNR Total/NA

Air AT Prep (FH)140-11849-11 M29 RUN 3 FILT/PNR Total/NA

Air AT Prep (FH)140-11849-16 M29 BLANK FILT/HNO3 Total/NA

Air AT Prep (FH)140-11849-20 A-6482 M29 MEDIA CHECK FILTER Total/NA

Air AT Prep (FH)MB 140-21364/6-A Method Blank Total/NA

Air AT Prep (FH)MB 140-21364/6-B Method Blank Total/NA

Air AT Prep (FH)LCS 140-21364/7-A Lab Control Sample Total/NA

Air AT Prep (FH)LCS 140-21364/7-B Lab Control Sample Total/NA

Air AT Prep (FH)LCSD 140-21364/8-A Lab Control Sample Dup Total/NA

Air AT Prep (FH)LCSD 140-21364/8-B Lab Control Sample Dup Total/NA

Prep Batch: 21365

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Air AT Prep (BH)140-11849-2 M29 RUN 1 HNO3/H2O2 Total/NA

Air AT Prep (BH)140-11849-7 M29 RUN 2 HNO3/H2O2 Total/NA

Air AT Prep (BH)140-11849-12 M29 RUN 3 HNO3/H2O2 Total/NA

Air AT Prep (BH)140-11849-17 M29 BLANK HNO3/H2O2 Total/NA

Air AT Prep (BH)MB 140-21365/5-A Method Blank Total/NA

Air AT Prep (BH)LCS 140-21365/6-A Lab Control Sample Total/NA

Air AT Prep (BH)LCSD 140-21365/7-A Lab Control Sample Dup Total/NA

Pre Prep Batch: 21653

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Air Air Train Vol.140-11849-2 M29 RUN 1 HNO3/H2O2 Total/NA

Air Air Train Vol.140-11849-7 M29 RUN 2 HNO3/H2O2 Total/NA

Air Air Train Vol.140-11849-12 M29 RUN 3 HNO3/H2O2 Total/NA

Air Air Train Vol.140-11849-17 M29 BLANK HNO3/H2O2 Total/NA

Air Air Train Vol.MB 140-21653/7-B Method Blank Total/NA

Air Air Train Vol.LCS 140-21653/8-B Lab Control Sample Total/NA

Air Air Train Vol.140-11849-7 MS M29 RUN 2 HNO3/H2O2 Total/NA

Air Air Train Vol.140-11849-7 MSD M29 RUN 2 HNO3/H2O2 Total/NA

Pre Prep Batch: 21654

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Air Air Train Vol.140-11849-3 M29 RUN 1 EMPTY Total/NA

Air Air Train Vol.140-11849-8 M29 RUN 2 EMPTY Total/NA

Air Air Train Vol.140-11849-13 M29 RUN 3 EMPTY Total/NA

Air Air Train Vol.MB 140-21654/6-B Method Blank Total/NA

Air Air Train Vol.LCS 140-21654/7-B Lab Control Sample Total/NA

Air Air Train Vol.140-11849-8 MS M29 RUN 2 EMPTY Total/NA

Air Air Train Vol.140-11849-8 MSD M29 RUN 2 EMPTY Total/NA

Cleanup Batch: 21655

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Air AT Prep FH 21364140-11849-1 M29 RUN 1 FILT/PNR Total/NA

Air AT Prep FH 21364140-11849-6 M29 RUN 2 FILT/PNR Total/NA

Air AT Prep FH 21364140-11849-11 M29 RUN 3 FILT/PNR Total/NA

Air AT Prep FH 21364140-11849-16 M29 BLANK FILT/HNO3 Total/NA

Air AT Prep FH 21364140-11849-20 A-6482 M29 MEDIA CHECK FILTER Total/NA

Air AT Prep FH 21364MB 140-21364/6-B Method Blank Total/NA
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QC Association Summary
TestAmerica Job ID: 140-11849-1Client: URS Corporation

Project/Site: Haverhill Bypass Vent Stk 6 - M29

Metals (Continued)

Cleanup Batch: 21655 (Continued)

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Air AT Prep FH 21364LCS 140-21364/7-B Lab Control Sample Total/NA

Air AT Prep FH 21364LCSD 140-21364/8-B Lab Control Sample Dup Total/NA

Prep Batch: 21656

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Air AT Prep (BH) 21653140-11849-2 M29 RUN 1 HNO3/H2O2 Total/NA

Air AT Prep (BH) 21653140-11849-7 M29 RUN 2 HNO3/H2O2 Total/NA

Air AT Prep (BH) 21653140-11849-12 M29 RUN 3 HNO3/H2O2 Total/NA

Air AT Prep (BH) 21653140-11849-17 M29 BLANK HNO3/H2O2 Total/NA

Air AT Prep (BH) 21653MB 140-21653/7-B Method Blank Total/NA

Air AT Prep (BH) 21653LCS 140-21653/8-B Lab Control Sample Total/NA

Air AT Prep (BH) 21653140-11849-7 MS M29 RUN 2 HNO3/H2O2 Total/NA

Air AT Prep (BH) 21653140-11849-7 MSD M29 RUN 2 HNO3/H2O2 Total/NA

Prep Batch: 21657

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Air AT Prep (Empty) 21654140-11849-3 M29 RUN 1 EMPTY Total/NA

Air AT Prep (Empty) 21654140-11849-8 M29 RUN 2 EMPTY Total/NA

Air AT Prep (Empty) 21654140-11849-13 M29 RUN 3 EMPTY Total/NA

Air AT Prep (Empty) 21654MB 140-21654/6-B Method Blank Total/NA

Air AT Prep (Empty) 21654LCS 140-21654/7-B Lab Control Sample Total/NA

Air AT Prep (Empty) 21654140-11849-8 MS M29 RUN 2 EMPTY Total/NA

Air AT Prep (Empty) 21654140-11849-8 MSD M29 RUN 2 EMPTY Total/NA

Pre Prep Batch: 21677

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Air Air Train Vol.140-11849-4 M29 RUN 1 KMNO4 Total/NA

Air Air Train Vol.140-11849-9 M29 RUN 2 KMNO4 Total/NA

Air Air Train Vol.140-11849-14 M29 RUN 3 KMNO4 Total/NA

Air Air Train Vol.140-11849-18 M29 BLANK WATER Total/NA

Air Air Train Vol.140-11849-21 M29 BLANK KMnO4 Total/NA

Air Air Train Vol.MB 140-21677/8-B Method Blank Total/NA

Air Air Train Vol.LCS 140-21677/9-B Lab Control Sample Total/NA

Air Air Train Vol.140-11849-9 MS M29 RUN 2 KMNO4 Total/NA

Air Air Train Vol.140-11849-9 MSD M29 RUN 2 KMNO4 Total/NA

Pre Prep Batch: 21678

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Air Air Train Vol.140-11849-5 M29 RUN 1 HCL Total/NA

Air Air Train Vol.140-11849-10 M29 RUN 2 HCL Total/NA

Air Air Train Vol.140-11849-15 M29 RUN 3 HCL Total/NA

Air Air Train Vol.140-11849-19 M29 BLANK HCL Total/NA

Air Air Train Vol.MB 140-21678/7-B Method Blank Total/NA

Air Air Train Vol.LCS 140-21678/8-B Lab Control Sample Total/NA

Air Air Train Vol.140-11849-10 MS M29 RUN 2 HCL Total/NA

Air Air Train Vol.140-11849-10 MSD M29 RUN 2 HCL Total/NA

Analysis Batch: 21680

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Air 29/6010C 21364140-11849-1 M29 RUN 1 FILT/PNR Total/NA

Air 29/6010C 21365140-11849-2 M29 RUN 1 HNO3/H2O2 Total/NA
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QC Association Summary
TestAmerica Job ID: 140-11849-1Client: URS Corporation

Project/Site: Haverhill Bypass Vent Stk 6 - M29

Metals (Continued)

Analysis Batch: 21680 (Continued)

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Air 29/6010C 21364140-11849-6 M29 RUN 2 FILT/PNR Total/NA

Air 29/6010C 21365140-11849-7 M29 RUN 2 HNO3/H2O2 Total/NA

Air 29/6010C 21364140-11849-11 M29 RUN 3 FILT/PNR Total/NA

Air 29/6010C 21365140-11849-12 M29 RUN 3 HNO3/H2O2 Total/NA

Air 29/6010C 21364140-11849-16 M29 BLANK FILT/HNO3 Total/NA

Air 29/6010C 21365140-11849-17 M29 BLANK HNO3/H2O2 Total/NA

Air 29/6010C 21364140-11849-20 A-6482 M29 MEDIA CHECK FILTER Total/NA

Air 29/6010C 21364MB 140-21364/6-A Method Blank Total/NA

Air 29/6010C 21365MB 140-21365/5-A Method Blank Total/NA

Air 29/6010C 21364LCS 140-21364/7-A Lab Control Sample Total/NA

Air 29/6010C 21365LCS 140-21365/6-A Lab Control Sample Total/NA

Air 29/6010C 21364LCSD 140-21364/8-A Lab Control Sample Dup Total/NA

Air 29/6010C 21365LCSD 140-21365/7-A Lab Control Sample Dup Total/NA

Analysis Batch: 21707

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Air 29/7470A 21655140-11849-1 M29 RUN 1 FILT/PNR Total/NA

Air 29/7470A 21656140-11849-2 M29 RUN 1 HNO3/H2O2 Total/NA

Air 29/7470A 21657140-11849-3 M29 RUN 1 EMPTY Total/NA

Air 29/7470A 21655140-11849-6 M29 RUN 2 FILT/PNR Total/NA

Air 29/7470A 21656140-11849-7 M29 RUN 2 HNO3/H2O2 Total/NA

Air 29/7470A 21657140-11849-8 M29 RUN 2 EMPTY Total/NA

Air 29/7470A 21655140-11849-11 M29 RUN 3 FILT/PNR Total/NA

Air 29/7470A 21656140-11849-12 M29 RUN 3 HNO3/H2O2 Total/NA

Air 29/7470A 21657140-11849-13 M29 RUN 3 EMPTY Total/NA

Air 29/7470A 21655140-11849-16 M29 BLANK FILT/HNO3 Total/NA

Air 29/7470A 21656140-11849-17 M29 BLANK HNO3/H2O2 Total/NA

Air 29/7470A 21655140-11849-20 A-6482 M29 MEDIA CHECK FILTER Total/NA

Air 29/7470A 21655MB 140-21364/6-B Method Blank Total/NA

Air 29/7470A 21656MB 140-21653/7-B Method Blank Total/NA

Air 29/7470A 21657MB 140-21654/6-B Method Blank Total/NA

Air 29/7470A 21655LCS 140-21364/7-B Lab Control Sample Total/NA

Air 29/7470A 21656LCS 140-21653/8-B Lab Control Sample Total/NA

Air 29/7470A 21657LCS 140-21654/7-B Lab Control Sample Total/NA

Air 29/7470A 21655LCSD 140-21364/8-B Lab Control Sample Dup Total/NA

Air 29/7470A 21656140-11849-7 MS M29 RUN 2 HNO3/H2O2 Total/NA

Air 29/7470A 21656140-11849-7 MSD M29 RUN 2 HNO3/H2O2 Total/NA

Air 29/7470A 21657140-11849-8 MS M29 RUN 2 EMPTY Total/NA

Air 29/7470A 21657140-11849-8 MSD M29 RUN 2 EMPTY Total/NA

Prep Batch: 21715

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Air AT Prep 

(KMnO4)

21677140-11849-4 M29 RUN 1 KMNO4 Total/NA

Air AT Prep 

(KMnO4)

21677140-11849-9 M29 RUN 2 KMNO4 Total/NA

Air AT Prep 

(KMnO4)

21677140-11849-14 M29 RUN 3 KMNO4 Total/NA

Air AT Prep 

(KMnO4)

21677140-11849-18 M29 BLANK WATER Total/NA

Air AT Prep 

(KMnO4)

21677140-11849-21 M29 BLANK KMnO4 Total/NA
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QC Association Summary
TestAmerica Job ID: 140-11849-1Client: URS Corporation

Project/Site: Haverhill Bypass Vent Stk 6 - M29

Metals (Continued)

Prep Batch: 21715 (Continued)

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Air AT Prep 

(KMnO4)

21677MB 140-21677/8-B Method Blank Total/NA

Air AT Prep 

(KMnO4)

21677LCS 140-21677/9-B Lab Control Sample Total/NA

Air AT Prep 

(KMnO4)

21677140-11849-9 MS M29 RUN 2 KMNO4 Total/NA

Air AT Prep 

(KMnO4)

21677140-11849-9 MSD M29 RUN 2 KMNO4 Total/NA

Prep Batch: 21719

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Air AT Prep (HCl) 21678140-11849-5 M29 RUN 1 HCL Total/NA

Air AT Prep (HCl) 21678140-11849-10 M29 RUN 2 HCL Total/NA

Air AT Prep (HCl) 21678140-11849-15 M29 RUN 3 HCL Total/NA

Air AT Prep (HCl) 21678140-11849-19 M29 BLANK HCL Total/NA

Air AT Prep (HCl) 21678MB 140-21678/7-B Method Blank Total/NA

Air AT Prep (HCl) 21678LCS 140-21678/8-B Lab Control Sample Total/NA

Air AT Prep (HCl) 21678140-11849-10 MS M29 RUN 2 HCL Total/NA

Air AT Prep (HCl) 21678140-11849-10 MSD M29 RUN 2 HCL Total/NA

Analysis Batch: 21744

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Air 29/7470A 21715140-11849-4 M29 RUN 1 KMNO4 Total/NA

Air 29/7470A 21719140-11849-5 M29 RUN 1 HCL Total/NA

Air 29/7470A 21715140-11849-9 M29 RUN 2 KMNO4 Total/NA

Air 29/7470A 21719140-11849-10 M29 RUN 2 HCL Total/NA

Air 29/7470A 21715140-11849-14 M29 RUN 3 KMNO4 Total/NA

Air 29/7470A 21719140-11849-15 M29 RUN 3 HCL Total/NA

Air 29/7470A 21715140-11849-18 M29 BLANK WATER Total/NA

Air 29/7470A 21719140-11849-19 M29 BLANK HCL Total/NA

Air 29/7470A 21715140-11849-21 M29 BLANK KMnO4 Total/NA

Air 29/7470A 21715MB 140-21677/8-B Method Blank Total/NA

Air 29/7470A 21719MB 140-21678/7-B Method Blank Total/NA

Air 29/7470A 21715LCS 140-21677/9-B Lab Control Sample Total/NA

Air 29/7470A 21719LCS 140-21678/8-B Lab Control Sample Total/NA

Air 29/7470A 21715140-11849-9 MS M29 RUN 2 KMNO4 Total/NA

Air 29/7470A 21715140-11849-9 MSD M29 RUN 2 KMNO4 Total/NA

Air 29/7470A 21719140-11849-10 MS M29 RUN 2 HCL Total/NA

Air 29/7470A 21719140-11849-10 MSD M29 RUN 2 HCL Total/NA
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Client Sample Results
TestAmerica Job ID: 140-11849-1Client: URS Corporation

Project/Site: Haverhill Bypass Vent Stk 6 - M29

Lab Sample ID: 140-11849-1Client Sample ID: M29 RUN 1 FILT/PNR
Matrix: AirDate Collected: 06/14/18 00:00

Date Received: 06/18/18 17:20
Sample Container:  Petri/Filter

Method: 29/6010C - Metals (ICP), Stationary Source
RL MDL

Lead 544 2.00 1.04 ug/Sample 06/21/18 10:00 07/02/18 12:56 2

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Method: 29/7470A - Mercury (CVAA), Stationary Source
RL MDL

Mercury ND 0.200 0.0800 ug/Sample 06/21/18 10:00 07/03/18 10:49 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Lab Sample ID: 140-11849-2Client Sample ID: M29 RUN 1 HNO3/H2O2
Matrix: AirDate Collected: 06/14/18 00:00

Date Received: 06/18/18 17:20
Sample Container:  Amber Glass 1 liter Wide - unpreserved

Method: 29/6010C - Metals (ICP), Stationary Source
RL MDL

Lead 3.34 1.00 0.280 ug/Sample 06/21/18 10:00 07/02/18 11:12 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Method: 29/7470A - Mercury (CVAA), Stationary Source
RL MDL

Mercury 10.5 0.400 0.120 ug/Sample 07/02/18 09:25 07/03/18 11:17 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Lab Sample ID: 140-11849-3Client Sample ID: M29 RUN 1 EMPTY
Matrix: AirDate Collected: 06/14/18 00:00

Date Received: 06/18/18 17:20
Sample Container:  Amber Glass 250ml - unpreserved

Method: 29/7470A - Mercury (CVAA), Stationary Source
RL MDL

Mercury 1.79 0.240 0.0720 ug/Sample 07/02/18 09:27 07/03/18 11:44 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Lab Sample ID: 140-11849-4Client Sample ID: M29 RUN 1 KMNO4
Matrix: AirDate Collected: 06/14/18 00:00

Date Received: 06/18/18 17:20
Sample Container:  Amber Glass 500mL - unpreserved

Method: 29/7470A - Mercury (CVAA), Stationary Source
RL MDL

Mercury 0.0471 J 0.152 0.0456 ug/Sample 07/05/18 08:00 07/05/18 13:51 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Lab Sample ID: 140-11849-5Client Sample ID: M29 RUN 1 HCL
Matrix: AirDate Collected: 06/14/18 00:00

Date Received: 06/18/18 17:20
Sample Container:  Amber Glass 250ml - unpreserved

Method: 29/7470A - Mercury (CVAA), Stationary Source
RL MDL

Mercury 5.37 0.270 0.0810 ug/Sample 07/05/18 08:00 07/05/18 14:19 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier
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Client Sample Results
TestAmerica Job ID: 140-11849-1Client: URS Corporation

Project/Site: Haverhill Bypass Vent Stk 6 - M29

Lab Sample ID: 140-11849-6Client Sample ID: M29 RUN 2 FILT/PNR
Matrix: AirDate Collected: 06/14/18 00:00

Date Received: 06/18/18 17:20
Sample Container:  Petri/Filter

Method: 29/6010C - Metals (ICP), Stationary Source
RL MDL

Lead 471 2.00 1.04 ug/Sample 06/21/18 10:00 07/02/18 13:01 2

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Method: 29/7470A - Mercury (CVAA), Stationary Source
RL MDL

Mercury ND 0.200 0.0800 ug/Sample 06/21/18 10:00 07/03/18 10:51 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Lab Sample ID: 140-11849-7Client Sample ID: M29 RUN 2 HNO3/H2O2
Matrix: AirDate Collected: 06/14/18 00:00

Date Received: 06/18/18 17:20
Sample Container:  Amber Glass 1 liter Wide - unpreserved

Method: 29/6010C - Metals (ICP), Stationary Source
RL MDL

Lead 2.39 1.00 0.280 ug/Sample 06/21/18 10:00 07/02/18 11:17 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Method: 29/7470A - Mercury (CVAA), Stationary Source
RL MDL

Mercury 12.5 0.400 0.120 ug/Sample 07/02/18 09:25 07/03/18 11:20 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Lab Sample ID: 140-11849-8Client Sample ID: M29 RUN 2 EMPTY
Matrix: AirDate Collected: 06/14/18 00:00

Date Received: 06/18/18 17:20
Sample Container:  Amber Glass 250ml - unpreserved

Method: 29/7470A - Mercury (CVAA), Stationary Source
RL MDL

Mercury 1.67 0.160 0.0480 ug/Sample 07/02/18 09:27 07/03/18 11:46 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Lab Sample ID: 140-11849-9Client Sample ID: M29 RUN 2 KMNO4
Matrix: AirDate Collected: 06/14/18 00:00

Date Received: 06/18/18 17:20
Sample Container:  Amber Glass 500mL - unpreserved

Method: 29/7470A - Mercury (CVAA), Stationary Source
RL MDL

Mercury 0.0984 J 0.148 0.0444 ug/Sample 07/05/18 08:00 07/05/18 13:53 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Lab Sample ID: 140-11849-10Client Sample ID: M29 RUN 2 HCL
Matrix: AirDate Collected: 06/14/18 00:00

Date Received: 06/18/18 17:20
Sample Container:  Amber Glass 250ml - unpreserved

Method: 29/7470A - Mercury (CVAA), Stationary Source
RL MDL

Mercury 6.33 0.285 0.0855 ug/Sample 07/05/18 08:00 07/05/18 14:21 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier
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Client Sample Results
TestAmerica Job ID: 140-11849-1Client: URS Corporation

Project/Site: Haverhill Bypass Vent Stk 6 - M29

Lab Sample ID: 140-11849-11Client Sample ID: M29 RUN 3 FILT/PNR
Matrix: AirDate Collected: 06/15/18 00:00

Date Received: 06/18/18 17:20
Sample Container:  Petri/Filter

Method: 29/6010C - Metals (ICP), Stationary Source
RL MDL

Lead 1020 2.00 1.04 ug/Sample 06/21/18 10:00 07/02/18 13:16 2

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Method: 29/7470A - Mercury (CVAA), Stationary Source
RL MDL

Mercury ND 0.200 0.0800 ug/Sample 06/21/18 10:00 07/03/18 10:58 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Lab Sample ID: 140-11849-12Client Sample ID: M29 RUN 3 HNO3/H2O2
Matrix: AirDate Collected: 06/15/18 00:00

Date Received: 06/18/18 17:20
Sample Container:  Amber Glass 1 liter Wide - unpreserved

Method: 29/6010C - Metals (ICP), Stationary Source
RL MDL

Lead 0.826 J 1.00 0.280 ug/Sample 06/21/18 10:00 07/02/18 11:46 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Method: 29/7470A - Mercury (CVAA), Stationary Source
RL MDL

Mercury 5.38 0.400 0.120 ug/Sample 07/02/18 09:25 07/03/18 11:27 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Lab Sample ID: 140-11849-13Client Sample ID: M29 RUN 3 EMPTY
Matrix: AirDate Collected: 06/15/18 00:00

Date Received: 06/18/18 17:20
Sample Container:  Amber Glass 250ml - unpreserved

Method: 29/7470A - Mercury (CVAA), Stationary Source
RL MDL

Mercury 0.684 0.120 0.0360 ug/Sample 07/02/18 09:27 07/03/18 11:54 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Lab Sample ID: 140-11849-14Client Sample ID: M29 RUN 3 KMNO4
Matrix: AirDate Collected: 06/15/18 00:00

Date Received: 06/18/18 17:20
Sample Container:  Amber Glass 500mL - unpreserved

Method: 29/7470A - Mercury (CVAA), Stationary Source
RL MDL

Mercury 0.0630 J 0.150 0.0450 ug/Sample 07/05/18 08:00 07/05/18 14:01 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Lab Sample ID: 140-11849-15Client Sample ID: M29 RUN 3 HCL
Matrix: AirDate Collected: 06/15/18 00:00

Date Received: 06/18/18 17:20
Sample Container:  Amber Glass 250ml - unpreserved

Method: 29/7470A - Mercury (CVAA), Stationary Source
RL MDL

Mercury 2.57 0.290 0.0870 ug/Sample 07/05/18 08:00 07/05/18 14:28 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier
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Client Sample Results
TestAmerica Job ID: 140-11849-1Client: URS Corporation

Project/Site: Haverhill Bypass Vent Stk 6 - M29

Lab Sample ID: 140-11849-16Client Sample ID: M29 BLANK FILT/HNO3
Matrix: AirDate Collected: 06/15/18 00:00

Date Received: 06/18/18 17:20
Sample Container:  Petri/Filter

Method: 29/6010C - Metals (ICP), Stationary Source
RL MDL

Lead ND 2.00 1.04 ug/Sample 06/21/18 10:00 07/02/18 13:21 2

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Method: 29/7470A - Mercury (CVAA), Stationary Source
RL MDL

Mercury ND 0.200 0.0800 ug/Sample 06/21/18 10:00 07/03/18 11:01 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Lab Sample ID: 140-11849-17Client Sample ID: M29 BLANK HNO3/H2O2
Matrix: AirDate Collected: 06/15/18 00:00

Date Received: 06/18/18 17:20
Sample Container:  Amber Glass 250ml - unpreserved

Method: 29/6010C - Metals (ICP), Stationary Source
RL MDL

Lead ND 1.00 0.280 ug/Sample 06/21/18 10:00 07/02/18 11:51 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Method: 29/7470A - Mercury (CVAA), Stationary Source
RL MDL

Mercury ND 0.400 0.120 ug/Sample 07/02/18 09:25 07/03/18 11:30 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Lab Sample ID: 140-11849-18Client Sample ID: M29 BLANK WATER
Matrix: AirDate Collected: 06/15/18 00:00

Date Received: 06/18/18 17:20
Sample Container:  Amber Glass 250ml - unpreserved

Method: 29/7470A - Mercury (CVAA), Stationary Source
RL MDL

Mercury ND 0.0400 0.0120 ug/Sample 07/05/18 08:00 07/05/18 14:03 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Lab Sample ID: 140-11849-19Client Sample ID: M29 BLANK HCL
Matrix: AirDate Collected: 06/15/18 00:00

Date Received: 06/18/18 17:20
Sample Container:  Amber Glass 250ml - unpreserved

Method: 29/7470A - Mercury (CVAA), Stationary Source
RL MDL

Mercury ND 0.150 0.0450 ug/Sample 07/05/18 08:00 07/05/18 14:31 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Lab Sample ID: 140-11849-20Client Sample ID: A-6482 M29 MEDIA CHECK FILTER
Matrix: AirDate Collected: 06/14/18 00:00

Date Received: 06/18/18 17:20
Sample Container:  Petri/Filter

Method: 29/6010C - Metals (ICP), Stationary Source
RL MDL

Lead ND L 2.00 1.04 ug/Sample 06/21/18 10:00 07/02/18 13:26 2

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Method: 29/7470A - Mercury (CVAA), Stationary Source
RL MDL

Mercury ND 0.200 0.0800 ug/Sample 06/21/18 10:00 07/03/18 11:04 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier
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Client Sample Results
TestAmerica Job ID: 140-11849-1Client: URS Corporation

Project/Site: Haverhill Bypass Vent Stk 6 - M29

Lab Sample ID: 140-11849-21Client Sample ID: M29 BLANK KMnO4
Matrix: AirDate Collected: 06/15/18 00:00

Date Received: 06/18/18 17:20
Sample Container:  Amber Glass 250ml - unpreserved

Method: 29/7470A - Mercury (CVAA), Stationary Source
RL MDL

Mercury ND 0.0400 0.0120 ug/Sample 07/05/18 08:00 07/05/18 14:06 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier
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Default Detection Limits
Client: URS Corporation TestAmerica Job ID: 140-11849-1
Project/Site: Haverhill Bypass Vent Stk 6 - M29

Method: 29/6010C - Metals (ICP), Stationary Source
Prep: AT Prep (BH)

1.00Lead ug/Sample

Analyte Units MethodMDLRL

0.280 29/6010C

Method: 29/6010C - Metals (ICP), Stationary Source
Prep: AT Prep (FH)

1.00Lead ug/Sample

Analyte Units MethodMDLRL

0.520 29/6010C

Method: 29/7470A - Mercury (CVAA), Stationary Source
Prep: AT Prep (BH)

0.400Mercury ug/Sample

Analyte Units MethodMDLRL

0.120 29/7470A

Method: 29/7470A - Mercury (CVAA), Stationary Source
Prep: AT Prep (Empty)

0.200Mercury ug/Sample

Analyte Units MethodMDLRL

0.0600 29/7470A

Method: 29/7470A - Mercury (CVAA), Stationary Source
Prep: AT Prep (FH)

0.200Mercury ug/Sample

Analyte Units MethodMDLRL

0.0800 29/7470A

Method: 29/7470A - Mercury (CVAA), Stationary Source
Prep: AT Prep (HCl)

0.0500Mercury ug/Sample

Analyte Units MethodMDLRL

0.0150 29/7470A

Method: 29/7470A - Mercury (CVAA), Stationary Source
Prep: AT Prep (KMnO4)

0.0200Mercury ug/Sample

Analyte Units MethodMDLRL

0.00600 29/7470A
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QC Sample Results
TestAmerica Job ID: 140-11849-1Client: URS Corporation

Project/Site: Haverhill Bypass Vent Stk 6 - M29

Method: 29/6010C - Metals (ICP), Stationary Source

Client Sample ID: Method BlankLab Sample ID: MB 140-21364/6-A
Matrix: Air Prep Type: Total/NA
Analysis Batch: 21680 Prep Batch: 21364

RL MDL

Lead ND 1.00 0.520 ug/Sample 06/21/18 10:00 07/02/18 10:57 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

Client Sample ID: Lab Control SampleLab Sample ID: LCS 140-21364/7-A
Matrix: Air Prep Type: Total/NA
Analysis Batch: 21680 Prep Batch: 21364

Lead 10.0 10.18 ug/Sample 102 80 - 120

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Client Sample ID: Lab Control Sample DupLab Sample ID: LCSD 140-21364/8-A
Matrix: Air Prep Type: Total/NA
Analysis Batch: 21680 Prep Batch: 21364

Lead 10.0 9.908 ug/Sample 99 80 - 120 3 20

Analyte

LCSD LCSD

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits LimitRPD

RPD

Client Sample ID: Method BlankLab Sample ID: MB 140-21365/5-A
Matrix: Air Prep Type: Total/NA
Analysis Batch: 21680 Prep Batch: 21365

RL MDL

Lead ND 1.00 0.280 ug/Sample 06/21/18 10:00 07/02/18 10:42 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

Client Sample ID: Lab Control SampleLab Sample ID: LCS 140-21365/6-A
Matrix: Air Prep Type: Total/NA
Analysis Batch: 21680 Prep Batch: 21365

Lead 10.0 8.911 ug/Sample 89 80 - 120

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Client Sample ID: Lab Control Sample DupLab Sample ID: LCSD 140-21365/7-A
Matrix: Air Prep Type: Total/NA
Analysis Batch: 21680 Prep Batch: 21365

Lead 10.0 9.518 ug/Sample 95 80 - 120 7 20

Analyte

LCSD LCSD

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits LimitRPD

RPD

Method: 29/7470A - Mercury (CVAA), Stationary Source

Client Sample ID: Method BlankLab Sample ID: MB 140-21364/6-B
Matrix: Air Prep Type: Total/NA
Analysis Batch: 21707 Prep Batch: 21364

RL MDL

Mercury ND 0.200 0.0800 ug/Sample 06/21/18 10:00 07/03/18 10:42 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier
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QC Sample Results
TestAmerica Job ID: 140-11849-1Client: URS Corporation

Project/Site: Haverhill Bypass Vent Stk 6 - M29

Method: 29/7470A - Mercury (CVAA), Stationary Source (Continued)

Client Sample ID: Lab Control SampleLab Sample ID: LCS 140-21364/7-B
Matrix: Air Prep Type: Total/NA
Analysis Batch: 21707 Prep Batch: 21364

Mercury 5.00 5.030 ug/Sample 101 80 - 120

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Client Sample ID: Lab Control Sample DupLab Sample ID: LCSD 140-21364/8-B
Matrix: Air Prep Type: Total/NA
Analysis Batch: 21707 Prep Batch: 21364

Mercury 5.00 4.980 ug/Sample 100 80 - 120 1 20

Analyte

LCSD LCSD

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits LimitRPD

RPD

Client Sample ID: Method BlankLab Sample ID: MB 140-21653/7-B
Matrix: Air Prep Type: Total/NA
Analysis Batch: 21707 Prep Batch: 21656

RL MDL

Mercury ND 0.400 0.120 ug/Sample 07/02/18 09:25 07/03/18 11:12 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

Client Sample ID: Lab Control SampleLab Sample ID: LCS 140-21653/8-B
Matrix: Air Prep Type: Total/NA
Analysis Batch: 21707 Prep Batch: 21656

Mercury 10.0 9.920 ug/Sample 99 80 - 120

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Client Sample ID: M29 RUN 2 HNO3/H2O2Lab Sample ID: 140-11849-7 MS
Matrix: Air Prep Type: Total/NA
Analysis Batch: 21707 Prep Batch: 21656

Mercury 12.5 2.00 14.18 4 ug/Sample 82 80 - 120

Analyte

MS MS

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits

Client Sample ID: M29 RUN 2 HNO3/H2O2Lab Sample ID: 140-11849-7 MSD
Matrix: Air Prep Type: Total/NA
Analysis Batch: 21707 Prep Batch: 21656

Mercury 12.5 2.00 14.08 4 ug/Sample 77 80 - 120 1 20

Analyte

MSD MSD

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits LimitRPD

RPD

Client Sample ID: Method BlankLab Sample ID: MB 140-21654/6-B
Matrix: Air Prep Type: Total/NA
Analysis Batch: 21707 Prep Batch: 21657

RL MDL

Mercury ND 0.200 0.0600 ug/Sample 07/02/18 09:27 07/03/18 11:32 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

Client Sample ID: Lab Control SampleLab Sample ID: LCS 140-21654/7-B
Matrix: Air Prep Type: Total/NA
Analysis Batch: 21707 Prep Batch: 21657

Mercury 5.00 4.930 ug/Sample 99 80 - 120

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

TestAmerica Knoxville
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QC Sample Results
TestAmerica Job ID: 140-11849-1Client: URS Corporation

Project/Site: Haverhill Bypass Vent Stk 6 - M29

Client Sample ID: M29 RUN 2 EMPTYLab Sample ID: 140-11849-8 MS
Matrix: Air Prep Type: Total/NA
Analysis Batch: 21707 Prep Batch: 21657

Mercury 1.67 0.800 2.584 ug/Sample 114 80 - 120

Analyte

MS MS

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits

Client Sample ID: M29 RUN 2 EMPTYLab Sample ID: 140-11849-8 MSD
Matrix: Air Prep Type: Total/NA
Analysis Batch: 21707 Prep Batch: 21657

Mercury 1.67 0.800 2.464 ug/Sample 99 80 - 120 5 20

Analyte

MSD MSD

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits LimitRPD

RPD

Client Sample ID: Method BlankLab Sample ID: MB 140-21677/8-B
Matrix: Air Prep Type: Total/NA
Analysis Batch: 21744 Prep Batch: 21715

RL MDL

Mercury ND 0.0200 0.00600 ug/Sample 07/05/18 08:00 07/05/18 13:46 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

Client Sample ID: Lab Control SampleLab Sample ID: LCS 140-21677/9-B
Matrix: Air Prep Type: Total/NA
Analysis Batch: 21744 Prep Batch: 21715

Mercury 0.500 0.4950 ug/Sample 99 80 - 120

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Client Sample ID: M29 RUN 2 KMNO4Lab Sample ID: 140-11849-9 MS
Matrix: Air Prep Type: Total/NA
Analysis Batch: 21744 Prep Batch: 21715

Mercury 0.0984 J 0.740 0.7918 ug/Sample 94 80 - 120

Analyte

MS MS

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits

Client Sample ID: M29 RUN 2 KMNO4Lab Sample ID: 140-11849-9 MSD
Matrix: Air Prep Type: Total/NA
Analysis Batch: 21744 Prep Batch: 21715

Mercury 0.0984 J 0.740 0.7992 ug/Sample 95 80 - 120 1 20

Analyte

MSD MSD

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits LimitRPD

RPD

Client Sample ID: Method BlankLab Sample ID: MB 140-21678/7-B
Matrix: Air Prep Type: Total/NA
Analysis Batch: 21744 Prep Batch: 21719

RL MDL

Mercury ND 0.0500 0.0150 ug/Sample 07/05/18 08:00 07/05/18 14:13 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

Client Sample ID: Lab Control SampleLab Sample ID: LCS 140-21678/8-B
Matrix: Air Prep Type: Total/NA
Analysis Batch: 21744 Prep Batch: 21719

Mercury 1.25 1.253 ug/Sample 100 80 - 120

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits
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QC Sample Results
TestAmerica Job ID: 140-11849-1Client: URS Corporation

Project/Site: Haverhill Bypass Vent Stk 6 - M29

Method: 29/7470A - Mercury (CVAA), Stationary Source (Continued)

Client Sample ID: M29 RUN 2 HCLLab Sample ID: 140-11849-10 MS
Matrix: Air Prep Type: Total/NA
Analysis Batch: 21744 Prep Batch: 21719

Mercury 6.33 1.43 7.895 4 ug/Sample 110 80 - 120

Analyte

MS MS

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits

Client Sample ID: M29 RUN 2 HCLLab Sample ID: 140-11849-10 MSD
Matrix: Air Prep Type: Total/NA
Analysis Batch: 21744 Prep Batch: 21719

Mercury 6.33 1.43 7.638 4 ug/Sample 92 80 - 120 3 20

Analyte

MSD MSD

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits LimitRPD

RPD
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Lab Chronicle
Client: URS Corporation TestAmerica Job ID: 140-11849-1
Project/Site: Haverhill Bypass Vent Stk 6 - M29

Client Sample ID: M29 RUN 1 FILT/PNR Lab Sample ID: 140-11849-1
Matrix: AirDate Collected: 06/14/18 00:00

Date Received: 06/18/18 17:20

Prep AT Prep (FH) KNC06/21/18 10:00 TAL KNX21364

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA 1 Sample 100 mL

Analysis 29/6010C 2 21680 07/02/18 12:56 KNC TAL KNXTotal/NA

DUOInstrument ID:

Prep AT Prep (FH) 21364 06/21/18 10:00 KNC TAL KNXTotal/NA 1 Sample 100 mL

Cleanup AT Prep FH 21655 07/02/18 09:22 DKW TAL KNXTotal/NA 5.0 mL 50.0 mL

Analysis 29/7470A 1 21707 07/03/18 10:49 DKW TAL KNXTotal/NA

HGInstrument ID:

Client Sample ID: M29 RUN 1 HNO3/H2O2 Lab Sample ID: 140-11849-2
Matrix: AirDate Collected: 06/14/18 00:00

Date Received: 06/18/18 17:20

Prep AT Prep (BH) KNC06/21/18 10:00 TAL KNX21365

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA 1 Sample 100 mL

Analysis 29/6010C 1 21680 07/02/18 11:12 KNC TAL KNXTotal/NA

DUOInstrument ID:

Pre Prep Air Train Vol. 21653 07/02/18 09:16 DKW TAL KNXTotal/NA 1 Sample 100 mL

Prep AT Prep (BH) 21656 07/02/18 09:25 DKW TAL KNXTotal/NA 2.50 mL 50.0 mL

Analysis 29/7470A 1 21707 07/03/18 11:17 DKW TAL KNXTotal/NA

HGInstrument ID:

Client Sample ID: M29 RUN 1 EMPTY Lab Sample ID: 140-11849-3
Matrix: AirDate Collected: 06/14/18 00:00

Date Received: 06/18/18 17:20

Pre Prep Air Train Vol. DKW07/02/18 09:19 TAL KNX21654

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA 1 Sample 60.0 mL

Prep AT Prep (Empty) 21657 07/02/18 09:27 DKW TAL KNXTotal/NA 2.50 mL 50.0 mL

Analysis 29/7470A 1 21707 07/03/18 11:44 DKW TAL KNXTotal/NA

HGInstrument ID:

Client Sample ID: M29 RUN 1 KMNO4 Lab Sample ID: 140-11849-4
Matrix: AirDate Collected: 06/14/18 00:00

Date Received: 06/18/18 17:20

Pre Prep Air Train Vol. DKW07/03/18 08:00 TAL KNX21677

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA 1 Sample 380 mL

Prep AT Prep (KMnO4) 21715 07/05/18 08:00 DKW TAL KNXTotal/NA 25.0 mL 50.0 mL

Analysis 29/7470A 1 21744 07/05/18 13:51 DKW TAL KNXTotal/NA

HGInstrument ID:
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Lab Chronicle
Client: URS Corporation TestAmerica Job ID: 140-11849-1
Project/Site: Haverhill Bypass Vent Stk 6 - M29

Client Sample ID: M29 RUN 1 HCL Lab Sample ID: 140-11849-5
Matrix: AirDate Collected: 06/14/18 00:00

Date Received: 06/18/18 17:20

Pre Prep Air Train Vol. DKW07/03/18 08:00 TAL KNX21678

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA 1 Sample 270 mL

Prep AT Prep (HCl) 21719 07/05/18 08:00 DKW TAL KNXTotal/NA 10.0 mL 50.0 mL

Analysis 29/7470A 1 21744 07/05/18 14:19 DKW TAL KNXTotal/NA

HGInstrument ID:

Client Sample ID: M29 RUN 2 FILT/PNR Lab Sample ID: 140-11849-6
Matrix: AirDate Collected: 06/14/18 00:00

Date Received: 06/18/18 17:20

Prep AT Prep (FH) KNC06/21/18 10:00 TAL KNX21364

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA 1 Sample 100 mL

Analysis 29/6010C 2 21680 07/02/18 13:01 KNC TAL KNXTotal/NA

DUOInstrument ID:

Prep AT Prep (FH) 21364 06/21/18 10:00 KNC TAL KNXTotal/NA 1 Sample 100 mL

Cleanup AT Prep FH 21655 07/02/18 09:22 DKW TAL KNXTotal/NA 5.0 mL 50.0 mL

Analysis 29/7470A 1 21707 07/03/18 10:51 DKW TAL KNXTotal/NA

HGInstrument ID:

Client Sample ID: M29 RUN 2 HNO3/H2O2 Lab Sample ID: 140-11849-7
Matrix: AirDate Collected: 06/14/18 00:00

Date Received: 06/18/18 17:20

Prep AT Prep (BH) KNC06/21/18 10:00 TAL KNX21365

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA 1 Sample 100 mL

Analysis 29/6010C 1 21680 07/02/18 11:17 KNC TAL KNXTotal/NA

DUOInstrument ID:

Pre Prep Air Train Vol. 21653 07/02/18 09:16 DKW TAL KNXTotal/NA 1 Sample 100 mL

Prep AT Prep (BH) 21656 07/02/18 09:25 DKW TAL KNXTotal/NA 2.50 mL 50.0 mL

Analysis 29/7470A 1 21707 07/03/18 11:20 DKW TAL KNXTotal/NA

HGInstrument ID:

Client Sample ID: M29 RUN 2 EMPTY Lab Sample ID: 140-11849-8
Matrix: AirDate Collected: 06/14/18 00:00

Date Received: 06/18/18 17:20

Pre Prep Air Train Vol. DKW07/02/18 09:19 TAL KNX21654

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA 1 Sample 40.0 mL

Prep AT Prep (Empty) 21657 07/02/18 09:27 DKW TAL KNXTotal/NA 2.50 mL 50.0 mL

Analysis 29/7470A 1 21707 07/03/18 11:46 DKW TAL KNXTotal/NA

HGInstrument ID:
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Lab Chronicle
Client: URS Corporation TestAmerica Job ID: 140-11849-1
Project/Site: Haverhill Bypass Vent Stk 6 - M29

Client Sample ID: M29 RUN 2 KMNO4 Lab Sample ID: 140-11849-9
Matrix: AirDate Collected: 06/14/18 00:00

Date Received: 06/18/18 17:20

Pre Prep Air Train Vol. DKW07/03/18 08:00 TAL KNX21677

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA 1 Sample 370 mL

Prep AT Prep (KMnO4) 21715 07/05/18 08:00 DKW TAL KNXTotal/NA 25.0 mL 50.0 mL

Analysis 29/7470A 1 21744 07/05/18 13:53 DKW TAL KNXTotal/NA

HGInstrument ID:

Client Sample ID: M29 RUN 2 HCL Lab Sample ID: 140-11849-10
Matrix: AirDate Collected: 06/14/18 00:00

Date Received: 06/18/18 17:20

Pre Prep Air Train Vol. DKW07/03/18 08:00 TAL KNX21678

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA 1 Sample 285 mL

Prep AT Prep (HCl) 21719 07/05/18 08:00 DKW TAL KNXTotal/NA 10.0 mL 50.0 mL

Analysis 29/7470A 1 21744 07/05/18 14:21 DKW TAL KNXTotal/NA

HGInstrument ID:

Client Sample ID: M29 RUN 3 FILT/PNR Lab Sample ID: 140-11849-11
Matrix: AirDate Collected: 06/15/18 00:00

Date Received: 06/18/18 17:20

Prep AT Prep (FH) KNC06/21/18 10:00 TAL KNX21364

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA 1 Sample 100 mL

Analysis 29/6010C 2 21680 07/02/18 13:16 KNC TAL KNXTotal/NA

DUOInstrument ID:

Prep AT Prep (FH) 21364 06/21/18 10:00 KNC TAL KNXTotal/NA 1 Sample 100 mL

Cleanup AT Prep FH 21655 07/02/18 09:22 DKW TAL KNXTotal/NA 5.0 mL 50.0 mL

Analysis 29/7470A 1 21707 07/03/18 10:58 DKW TAL KNXTotal/NA

HGInstrument ID:

Client Sample ID: M29 RUN 3 HNO3/H2O2 Lab Sample ID: 140-11849-12
Matrix: AirDate Collected: 06/15/18 00:00

Date Received: 06/18/18 17:20

Prep AT Prep (BH) KNC06/21/18 10:00 TAL KNX21365

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA 1 Sample 100 mL

Analysis 29/6010C 1 21680 07/02/18 11:46 KNC TAL KNXTotal/NA

DUOInstrument ID:

Pre Prep Air Train Vol. 21653 07/02/18 09:16 DKW TAL KNXTotal/NA 1 Sample 100 mL

Prep AT Prep (BH) 21656 07/02/18 09:25 DKW TAL KNXTotal/NA 2.50 mL 50.0 mL

Analysis 29/7470A 1 21707 07/03/18 11:27 DKW TAL KNXTotal/NA

HGInstrument ID:
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Lab Chronicle
Client: URS Corporation TestAmerica Job ID: 140-11849-1
Project/Site: Haverhill Bypass Vent Stk 6 - M29

Client Sample ID: M29 RUN 3 EMPTY Lab Sample ID: 140-11849-13
Matrix: AirDate Collected: 06/15/18 00:00

Date Received: 06/18/18 17:20

Pre Prep Air Train Vol. DKW07/02/18 09:19 TAL KNX21654

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA 1 Sample 30.0 mL

Prep AT Prep (Empty) 21657 07/02/18 09:27 DKW TAL KNXTotal/NA 2.50 mL 50.0 mL

Analysis 29/7470A 1 21707 07/03/18 11:54 DKW TAL KNXTotal/NA

HGInstrument ID:

Client Sample ID: M29 RUN 3 KMNO4 Lab Sample ID: 140-11849-14
Matrix: AirDate Collected: 06/15/18 00:00

Date Received: 06/18/18 17:20

Pre Prep Air Train Vol. DKW07/03/18 08:00 TAL KNX21677

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA 1 Sample 375 mL

Prep AT Prep (KMnO4) 21715 07/05/18 08:00 DKW TAL KNXTotal/NA 25.0 mL 50.0 mL

Analysis 29/7470A 1 21744 07/05/18 14:01 DKW TAL KNXTotal/NA

HGInstrument ID:

Client Sample ID: M29 RUN 3 HCL Lab Sample ID: 140-11849-15
Matrix: AirDate Collected: 06/15/18 00:00

Date Received: 06/18/18 17:20

Pre Prep Air Train Vol. DKW07/03/18 08:00 TAL KNX21678

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA 1 Sample 290 mL

Prep AT Prep (HCl) 21719 07/05/18 08:00 DKW TAL KNXTotal/NA 10.0 mL 50.0 mL

Analysis 29/7470A 1 21744 07/05/18 14:28 DKW TAL KNXTotal/NA

HGInstrument ID:

Client Sample ID: M29 BLANK FILT/HNO3 Lab Sample ID: 140-11849-16
Matrix: AirDate Collected: 06/15/18 00:00

Date Received: 06/18/18 17:20

Prep AT Prep (FH) KNC06/21/18 10:00 TAL KNX21364

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA 1 Sample 100 mL

Analysis 29/6010C 2 21680 07/02/18 13:21 KNC TAL KNXTotal/NA

DUOInstrument ID:

Prep AT Prep (FH) 21364 06/21/18 10:00 KNC TAL KNXTotal/NA 1 Sample 100 mL

Cleanup AT Prep FH 21655 07/02/18 09:22 DKW TAL KNXTotal/NA 5.0 mL 50.0 mL

Analysis 29/7470A 1 21707 07/03/18 11:01 DKW TAL KNXTotal/NA

HGInstrument ID:

Client Sample ID: M29 BLANK HNO3/H2O2 Lab Sample ID: 140-11849-17
Matrix: AirDate Collected: 06/15/18 00:00

Date Received: 06/18/18 17:20

Prep AT Prep (BH) KNC06/21/18 10:00 TAL KNX21365

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA 1 Sample 100 mL
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Lab Chronicle
Client: URS Corporation TestAmerica Job ID: 140-11849-1
Project/Site: Haverhill Bypass Vent Stk 6 - M29

Client Sample ID: M29 BLANK HNO3/H2O2 Lab Sample ID: 140-11849-17
Matrix: AirDate Collected: 06/15/18 00:00

Date Received: 06/18/18 17:20

Analysis 29/6010C KNC07/02/18 11:511 TAL KNX21680

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA

DUOInstrument ID:

Pre Prep Air Train Vol. 21653 07/02/18 09:16 DKW TAL KNXTotal/NA 1 Sample 100 mL

Prep AT Prep (BH) 21656 07/02/18 09:25 DKW TAL KNXTotal/NA 2.50 mL 50.0 mL

Analysis 29/7470A 1 21707 07/03/18 11:30 DKW TAL KNXTotal/NA

HGInstrument ID:

Client Sample ID: M29 BLANK WATER Lab Sample ID: 140-11849-18
Matrix: AirDate Collected: 06/15/18 00:00

Date Received: 06/18/18 17:20

Pre Prep Air Train Vol. DKW07/03/18 08:00 TAL KNX21677

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA 1 Sample 100 mL

Prep AT Prep (KMnO4) 21715 07/05/18 08:00 DKW TAL KNXTotal/NA 25.0 mL 50.0 mL

Analysis 29/7470A 1 21744 07/05/18 14:03 DKW TAL KNXTotal/NA

HGInstrument ID:

Client Sample ID: M29 BLANK HCL Lab Sample ID: 140-11849-19
Matrix: AirDate Collected: 06/15/18 00:00

Date Received: 06/18/18 17:20

Pre Prep Air Train Vol. DKW07/03/18 08:00 TAL KNX21678

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA 1 Sample 150 mL

Prep AT Prep (HCl) 21719 07/05/18 08:00 DKW TAL KNXTotal/NA 10.0 mL 50.0 mL

Analysis 29/7470A 1 21744 07/05/18 14:31 DKW TAL KNXTotal/NA

HGInstrument ID:

Client Sample ID: A-6482 M29 MEDIA CHECK FILTER Lab Sample ID: 140-11849-20
Matrix: AirDate Collected: 06/14/18 00:00

Date Received: 06/18/18 17:20

Prep AT Prep (FH) KNC06/21/18 10:00 TAL KNX21364

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA 1 Sample 100 mL

Analysis 29/6010C 2 21680 07/02/18 13:26 KNC TAL KNXTotal/NA

DUOInstrument ID:

Prep AT Prep (FH) 21364 06/21/18 10:00 KNC TAL KNXTotal/NA 1 Sample 100 mL

Cleanup AT Prep FH 21655 07/02/18 09:22 DKW TAL KNXTotal/NA 5.0 mL 50.0 mL

Analysis 29/7470A 1 21707 07/03/18 11:04 DKW TAL KNXTotal/NA

HGInstrument ID:

TestAmerica Knoxville
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Lab Chronicle
Client: URS Corporation TestAmerica Job ID: 140-11849-1
Project/Site: Haverhill Bypass Vent Stk 6 - M29

Client Sample ID: M29 BLANK KMnO4 Lab Sample ID: 140-11849-21
Matrix: AirDate Collected: 06/15/18 00:00

Date Received: 06/18/18 17:20

Pre Prep Air Train Vol. DKW07/03/18 08:00 TAL KNX21677

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA 1 Sample 100 mL

Prep AT Prep (KMnO4) 21715 07/05/18 08:00 DKW TAL KNXTotal/NA 25.0 mL 50.0 mL

Analysis 29/7470A 1 21744 07/05/18 14:06 DKW TAL KNXTotal/NA

HGInstrument ID:

Client Sample ID: Method Blank Lab Sample ID: MB 140-21364/6-A
Matrix: AirDate Collected: N/A

Date Received: N/A

Prep AT Prep (FH) KNC06/21/18 10:00 TAL KNX21364

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA 1 Sample 100 mL

Analysis 29/6010C 1 21680 07/02/18 10:57 KNC TAL KNXTotal/NA

DUOInstrument ID:

Client Sample ID: Method Blank Lab Sample ID: MB 140-21364/6-B
Matrix: AirDate Collected: N/A

Date Received: N/A

Prep AT Prep (FH) KNC06/21/18 10:00 TAL KNX21364

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA 1 Sample 100 mL

Cleanup AT Prep FH 21655 07/02/18 09:22 DKW TAL KNXTotal/NA 5.0 mL 50.0 mL

Analysis 29/7470A 1 21707 07/03/18 10:42 DKW TAL KNXTotal/NA

HGInstrument ID:

Client Sample ID: Method Blank Lab Sample ID: MB 140-21365/5-A
Matrix: AirDate Collected: N/A

Date Received: N/A

Prep AT Prep (BH) KNC06/21/18 10:00 TAL KNX21365

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA 1 Sample 100 mL

Analysis 29/6010C 1 21680 07/02/18 10:42 KNC TAL KNXTotal/NA

DUOInstrument ID:

Client Sample ID: Method Blank Lab Sample ID: MB 140-21653/7-B
Matrix: AirDate Collected: N/A

Date Received: N/A

Pre Prep Air Train Vol. DKW07/02/18 09:16 TAL KNX21653

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA 1 Sample 100 mL

Prep AT Prep (BH) 21656 07/02/18 09:25 DKW TAL KNXTotal/NA 2.50 mL 50.0 mL

Analysis 29/7470A 1 21707 07/03/18 11:12 DKW TAL KNXTotal/NA

HGInstrument ID:

TestAmerica Knoxville
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Lab Chronicle
Client: URS Corporation TestAmerica Job ID: 140-11849-1
Project/Site: Haverhill Bypass Vent Stk 6 - M29

Client Sample ID: Method Blank Lab Sample ID: MB 140-21654/6-B
Matrix: AirDate Collected: N/A

Date Received: N/A

Pre Prep Air Train Vol. DKW07/02/18 09:19 TAL KNX21654

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA 1 Sample 50.0 mL

Prep AT Prep (Empty) 21657 07/02/18 09:27 DKW TAL KNXTotal/NA 2.50 mL 50.0 mL

Analysis 29/7470A 1 21707 07/03/18 11:32 DKW TAL KNXTotal/NA

HGInstrument ID:

Client Sample ID: Method Blank Lab Sample ID: MB 140-21677/8-B
Matrix: AirDate Collected: N/A

Date Received: N/A

Pre Prep Air Train Vol. DKW07/03/18 08:00 TAL KNX21677

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA 1 Sample 50.0 mL

Prep AT Prep (KMnO4) 21715 07/05/18 08:00 DKW TAL KNXTotal/NA 25.0 mL 50.0 mL

Analysis 29/7470A 1 21744 07/05/18 13:46 DKW TAL KNXTotal/NA

HGInstrument ID:

Client Sample ID: Method Blank Lab Sample ID: MB 140-21678/7-B
Matrix: AirDate Collected: N/A

Date Received: N/A

Pre Prep Air Train Vol. DKW07/03/18 08:00 TAL KNX21678

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA 1 Sample 50 mL

Prep AT Prep (HCl) 21719 07/05/18 08:00 DKW TAL KNXTotal/NA 10.0 mL 50.0 mL

Analysis 29/7470A 1 21744 07/05/18 14:13 DKW TAL KNXTotal/NA

HGInstrument ID:

Client Sample ID: Lab Control Sample Lab Sample ID: LCS 140-21364/7-A
Matrix: AirDate Collected: N/A

Date Received: N/A

Prep AT Prep (FH) KNC06/21/18 10:00 TAL KNX21364

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA 1 Sample 100 mL

Analysis 29/6010C 1 21680 07/02/18 11:02 KNC TAL KNXTotal/NA

DUOInstrument ID:

Client Sample ID: Lab Control Sample Lab Sample ID: LCS 140-21364/7-B
Matrix: AirDate Collected: N/A

Date Received: N/A

Prep AT Prep (FH) KNC06/21/18 10:00 TAL KNX21364

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA 1 Sample 100 mL

Cleanup AT Prep FH 21655 07/02/18 09:22 DKW TAL KNXTotal/NA 5.0 mL 50.0 mL

Analysis 29/7470A 1 21707 07/03/18 10:44 DKW TAL KNXTotal/NA

HGInstrument ID:

TestAmerica Knoxville
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Lab Chronicle
Client: URS Corporation TestAmerica Job ID: 140-11849-1
Project/Site: Haverhill Bypass Vent Stk 6 - M29

Client Sample ID: Lab Control Sample Lab Sample ID: LCS 140-21365/6-A
Matrix: AirDate Collected: N/A

Date Received: N/A

Prep AT Prep (BH) KNC06/21/18 10:00 TAL KNX21365

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA 1 Sample 100 mL

Analysis 29/6010C 1 21680 07/02/18 10:47 KNC TAL KNXTotal/NA

DUOInstrument ID:

Client Sample ID: Lab Control Sample Lab Sample ID: LCS 140-21653/8-B
Matrix: AirDate Collected: N/A

Date Received: N/A

Pre Prep Air Train Vol. DKW07/02/18 09:16 TAL KNX21653

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA 1 Sample 100 mL

Prep AT Prep (BH) 21656 07/02/18 09:25 DKW TAL KNXTotal/NA 2.50 mL 50.0 mL

Analysis 29/7470A 1 21707 07/03/18 11:14 DKW TAL KNXTotal/NA

HGInstrument ID:

Client Sample ID: Lab Control Sample Lab Sample ID: LCS 140-21654/7-B
Matrix: AirDate Collected: N/A

Date Received: N/A

Pre Prep Air Train Vol. DKW07/02/18 09:19 TAL KNX21654

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA 1 Sample 50.0 mL

Prep AT Prep (Empty) 21657 07/02/18 09:27 DKW TAL KNXTotal/NA 2.50 mL 50.0 mL

Analysis 29/7470A 1 21707 07/03/18 11:34 DKW TAL KNXTotal/NA

HGInstrument ID:

Client Sample ID: Lab Control Sample Lab Sample ID: LCS 140-21677/9-B
Matrix: AirDate Collected: N/A

Date Received: N/A

Pre Prep Air Train Vol. DKW07/03/18 08:00 TAL KNX21677

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA 1 Sample 50.0 mL

Prep AT Prep (KMnO4) 21715 07/05/18 08:00 DKW TAL KNXTotal/NA 25.0 mL 50.0 mL

Analysis 29/7470A 1 21744 07/05/18 13:49 DKW TAL KNXTotal/NA

HGInstrument ID:

Client Sample ID: Lab Control Sample Lab Sample ID: LCS 140-21678/8-B
Matrix: AirDate Collected: N/A

Date Received: N/A

Pre Prep Air Train Vol. DKW07/03/18 08:00 TAL KNX21678

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA 1 Sample 50 mL

Prep AT Prep (HCl) 21719 07/05/18 08:00 DKW TAL KNXTotal/NA 10.0 mL 50.0 mL

Analysis 29/7470A 1 21744 07/05/18 14:16 DKW TAL KNXTotal/NA

HGInstrument ID:

TestAmerica Knoxville
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Lab Chronicle
Client: URS Corporation TestAmerica Job ID: 140-11849-1
Project/Site: Haverhill Bypass Vent Stk 6 - M29

Client Sample ID: Lab Control Sample Dup Lab Sample ID: LCSD 140-21364/8-A
Matrix: AirDate Collected: N/A

Date Received: N/A

Prep AT Prep (FH) KNC06/21/18 10:00 TAL KNX21364

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA 1 Sample 100 mL

Analysis 29/6010C 1 21680 07/02/18 11:07 KNC TAL KNXTotal/NA

DUOInstrument ID:

Client Sample ID: Lab Control Sample Dup Lab Sample ID: LCSD 140-21364/8-B
Matrix: AirDate Collected: N/A

Date Received: N/A

Prep AT Prep (FH) KNC06/21/18 10:00 TAL KNX21364

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA 1 Sample 100 mL

Cleanup AT Prep FH 21655 07/02/18 09:22 DKW TAL KNXTotal/NA 5.0 mL 50.0 mL

Analysis 29/7470A 1 21707 07/03/18 10:46 DKW TAL KNXTotal/NA

HGInstrument ID:

Client Sample ID: Lab Control Sample Dup Lab Sample ID: LCSD 140-21365/7-A
Matrix: AirDate Collected: N/A

Date Received: N/A

Prep AT Prep (BH) KNC06/21/18 10:00 TAL KNX21365

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA 1 Sample 100 mL

Analysis 29/6010C 1 21680 07/02/18 10:52 KNC TAL KNXTotal/NA

DUOInstrument ID:

Client Sample ID: M29 RUN 2 HNO3/H2O2 Lab Sample ID: 140-11849-7 MS
Matrix: AirDate Collected: 06/14/18 00:00

Date Received: 06/18/18 17:20

Pre Prep Air Train Vol. DKW07/02/18 09:16 TAL KNX21653

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA 1 Sample 100 mL

Prep AT Prep (BH) 21656 07/02/18 09:25 DKW TAL KNXTotal/NA 2.50 mL 50.0 mL

Analysis 29/7470A 1 21707 07/03/18 11:22 DKW TAL KNXTotal/NA

HGInstrument ID:

Client Sample ID: M29 RUN 2 HNO3/H2O2 Lab Sample ID: 140-11849-7 MSD
Matrix: AirDate Collected: 06/14/18 00:00

Date Received: 06/18/18 17:20

Pre Prep Air Train Vol. DKW07/02/18 09:16 TAL KNX21653

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA 1 Sample 100 mL

Prep AT Prep (BH) 21656 07/02/18 09:25 DKW TAL KNXTotal/NA 2.50 mL 50.0 mL

Analysis 29/7470A 1 21707 07/03/18 11:25 DKW TAL KNXTotal/NA

HGInstrument ID:

TestAmerica Knoxville
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Lab Chronicle
Client: URS Corporation TestAmerica Job ID: 140-11849-1
Project/Site: Haverhill Bypass Vent Stk 6 - M29

Client Sample ID: M29 RUN 2 EMPTY Lab Sample ID: 140-11849-8 MS
Matrix: AirDate Collected: 06/14/18 00:00

Date Received: 06/18/18 17:20

Pre Prep Air Train Vol. DKW07/02/18 09:19 TAL KNX21654

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA 1 Sample 40.0 mL

Prep AT Prep (Empty) 21657 07/02/18 09:27 DKW TAL KNXTotal/NA 2.50 mL 50.0 mL

Analysis 29/7470A 1 21707 07/03/18 11:49 DKW TAL KNXTotal/NA

HGInstrument ID:

Client Sample ID: M29 RUN 2 EMPTY Lab Sample ID: 140-11849-8 MSD
Matrix: AirDate Collected: 06/14/18 00:00

Date Received: 06/18/18 17:20

Pre Prep Air Train Vol. DKW07/02/18 09:19 TAL KNX21654

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA 1 Sample 40.0 mL

Prep AT Prep (Empty) 21657 07/02/18 09:27 DKW TAL KNXTotal/NA 2.50 mL 50.0 mL

Analysis 29/7470A 1 21707 07/03/18 11:51 DKW TAL KNXTotal/NA

HGInstrument ID:

Client Sample ID: M29 RUN 2 KMNO4 Lab Sample ID: 140-11849-9 MS
Matrix: AirDate Collected: 06/14/18 00:00

Date Received: 06/18/18 17:20

Pre Prep Air Train Vol. DKW07/03/18 08:00 TAL KNX21677

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA 1 Sample 370 mL

Prep AT Prep (KMnO4) 21715 07/05/18 08:00 DKW TAL KNXTotal/NA 25.0 mL 50.0 mL

Analysis 29/7470A 1 21744 07/05/18 13:56 DKW TAL KNXTotal/NA

HGInstrument ID:

Client Sample ID: M29 RUN 2 KMNO4 Lab Sample ID: 140-11849-9 MSD
Matrix: AirDate Collected: 06/14/18 00:00

Date Received: 06/18/18 17:20

Pre Prep Air Train Vol. DKW07/03/18 08:00 TAL KNX21677

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA 1 Sample 370 mL

Prep AT Prep (KMnO4) 21715 07/05/18 08:00 DKW TAL KNXTotal/NA 25.0 mL 50.0 mL

Analysis 29/7470A 1 21744 07/05/18 13:59 DKW TAL KNXTotal/NA

HGInstrument ID:

Client Sample ID: M29 RUN 2 HCL Lab Sample ID: 140-11849-10 MS
Matrix: AirDate Collected: 06/14/18 00:00

Date Received: 06/18/18 17:20

Pre Prep Air Train Vol. DKW07/03/18 08:00 TAL KNX21678

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA 1 Sample 285 mL

Prep AT Prep (HCl) 21719 07/05/18 08:00 DKW TAL KNXTotal/NA 10.0 mL 50.0 mL

Analysis 29/7470A 1 21744 07/05/18 14:24 DKW TAL KNXTotal/NA

HGInstrument ID:

TestAmerica Knoxville
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Lab Chronicle
Client: URS Corporation TestAmerica Job ID: 140-11849-1
Project/Site: Haverhill Bypass Vent Stk 6 - M29

Client Sample ID: M29 RUN 2 HCL Lab Sample ID: 140-11849-10 MSD
Matrix: AirDate Collected: 06/14/18 00:00

Date Received: 06/18/18 17:20

Pre Prep Air Train Vol. DKW07/03/18 08:00 TAL KNX21678

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA 1 Sample 285 mL

Prep AT Prep (HCl) 21719 07/05/18 08:00 DKW TAL KNXTotal/NA 10.0 mL 50.0 mL

Analysis 29/7470A 1 21744 07/05/18 14:26 DKW TAL KNXTotal/NA

HGInstrument ID:

Laboratory References:

TAL KNX = TestAmerica Knoxville, 5815 Middlebrook Pike, Knoxville, TN 37921, TEL (865)291-3000

TestAmerica Knoxville
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Accreditation/Certification Summary
Client: URS Corporation TestAmerica Job ID: 140-11849-1
Project/Site: Haverhill Bypass Vent Stk 6 - M29

Laboratory: TestAmerica Knoxville
All accreditations/certifications held by this laboratory are listed.  Not all accreditations/certifications are applicable to this report.

Authority Program EPA Region Identification Number Expiration Date

N/AAFCEE

ANAB DoD ELAP L2311 02-13-19

Arkansas DEQ State Program 6 88-0688 06-16-19

California State Program 9 2423 06-30-19

Colorado State Program 8 TN00009 02-28-19

Connecticut State Program 1 PH-0223 09-30-19

Florida NELAP 4 E87177 06-30-19

Georgia State Program 4 906 04-13-20

Hawaii State Program 9 N/A 04-13-19

Kansas NELAP 7 E-10349 10-31-18

Kentucky (DW) State Program 4 90101 12-31-18

Louisiana NELAP 6 83979 06-30-19

Louisiana (DW) NELAP 6 LA160005 12-31-18

Maryland State Program 3 277 03-31-19

Michigan State Program 5 9933 04-13-20

Nevada State Program 9 TN00009 07-31-18

New Jersey NELAP 2 TN001 06-30-19

New York NELAP 2 10781 03-31-19

North Carolina (DW) State Program 4 21705 07-31-18

North Carolina (WW/SW) State Program 4 64 12-31-18

Ohio VAP State Program 5 CL0059 11-22-18

Oklahoma State Program 6 9415 08-31-18

Oregon NELAP 10 TNI0189 01-01-19

Pennsylvania NELAP 3 68-00576 12-31-18

Tennessee State Program 4 2014 04-13-20

Texas NELAP 6 T104704380-16-9 08-31-18

US Fish & Wildlife Federal LE-058448-0 07-31-18

USDA Federal P330-16-00262 08-20-19

Utah NELAP 8 TN00009 07-31-18

Virginia NELAP 3 460176 09-14-18

Washington State Program 10 C593 01-19-19

West Virginia (DW) State Program 3 9955C 12-31-18

West Virginia DEP State Program 3 345 04-30-19

Wisconsin State Program 5 998044300 08-31-18

TestAmerica Knoxville
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METALS
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COVER PAGE

Lab Name:   Job Number: 

Client Sample ID Lab Sample ID

METALS

Project: Haverhill Bypass Vent Stk 6 - M29

SDG No.:  

140-11849-1TestAmerica Knoxville

140-11849-1 M29 RUN 1 FILT/PNR
140-11849-2 M29 RUN 1 HNO3/H2O2
140-11849-3 M29 RUN 1 EMPTY
140-11849-4 M29 RUN 1 KMNO4
140-11849-5 M29 RUN 1 HCL
140-11849-6 M29 RUN 2 FILT/PNR
140-11849-7 M29 RUN 2 HNO3/H2O2
140-11849-8 M29 RUN 2 EMPTY
140-11849-9 M29 RUN 2 KMNO4
140-11849-10 M29 RUN 2 HCL
140-11849-11 M29 RUN 3 FILT/PNR
140-11849-12 M29 RUN 3 HNO3/H2O2
140-11849-13 M29 RUN 3 EMPTY
140-11849-14 M29 RUN 3 KMNO4
140-11849-15 M29 RUN 3 HCL
140-11849-16 M29 BLANK FILT/HNO3
140-11849-17 M29 BLANK HNO3/H2O2
140-11849-18 M29 BLANK WATER
140-11849-19 M29 BLANK HCL
140-11849-20 A-6482 M29 MEDIA CHECK FILTER
140-11849-21 M29 BLANK KMnO4

Comments:
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1A-IN
INORGANIC ANALYSIS DATA SHEET

Client Sample ID:

Lab Name: Job No.:

SDG ID.:

Matrix:

Lab Sample ID: 140-11849-1

Date Received: 06/18/2018  17:20

 

140-11849-1

M29 RUN 1 FILT/PNR

Air 06/14/2018  00:00Date Sampled:

Reporting Basis: WET

METALS

TestAmerica Knoxville

CAS No. Analyte CUnits Q MethodRL MDL DILResult

7439-92-1 Lead 544 ug/Samp
le

2.00 1.04 2 29/6010C

7439-97-6 Mercury ND ug/Samp
le

0.200 0.0800 1 29/7470A

FORM IA-IN 07/06/2018Page 37 of 409



1A-IN
INORGANIC ANALYSIS DATA SHEET

Client Sample ID:

Lab Name: Job No.:

SDG ID.:

Matrix:

Lab Sample ID: 140-11849-2

Date Received: 06/18/2018  17:20

 

140-11849-1

M29 RUN 1 HNO3/H2O2

Air 06/14/2018  00:00Date Sampled:

Reporting Basis: WET

METALS

TestAmerica Knoxville

CAS No. Analyte CUnits Q MethodRL MDL DILResult

7439-92-1 Lead 3.34 ug/Samp
le

1.00 0.280 1 29/6010C

7439-97-6 Mercury 10.5 ug/Samp
le

0.400 0.120 1 29/7470A

FORM IA-IN 07/06/2018Page 38 of 409



1A-IN
INORGANIC ANALYSIS DATA SHEET

Client Sample ID:

Lab Name: Job No.:

SDG ID.:

Matrix:

Lab Sample ID: 140-11849-3

Date Received: 06/18/2018  17:20

 

140-11849-1

M29 RUN 1 EMPTY

Air 06/14/2018  00:00Date Sampled:

Reporting Basis: WET

METALS

TestAmerica Knoxville

CAS No. Analyte CUnits Q MethodRL MDL DILResult

7439-97-6 Mercury 1.79 ug/Samp
le

0.240 0.0720 1 29/7470A

FORM IA-IN 07/06/2018Page 39 of 409



1A-IN
INORGANIC ANALYSIS DATA SHEET

Client Sample ID:

Lab Name: Job No.:

SDG ID.:

Matrix:

Lab Sample ID: 140-11849-4

Date Received: 06/18/2018  17:20

 

140-11849-1

M29 RUN 1 KMNO4

Air 06/14/2018  00:00Date Sampled:

Reporting Basis: WET

METALS

TestAmerica Knoxville

CAS No. Analyte CUnits Q MethodRL MDL DILResult

7439-97-6 Mercury 0.0471 Jug/Samp
le

0.152 0.0456 1 29/7470A

FORM IA-IN 07/06/2018Page 40 of 409



1A-IN
INORGANIC ANALYSIS DATA SHEET

Client Sample ID:

Lab Name: Job No.:

SDG ID.:

Matrix:

Lab Sample ID: 140-11849-5

Date Received: 06/18/2018  17:20

 

140-11849-1

M29 RUN 1 HCL

Air 06/14/2018  00:00Date Sampled:

Reporting Basis: WET

METALS

TestAmerica Knoxville

CAS No. Analyte CUnits Q MethodRL MDL DILResult

7439-97-6 Mercury 5.37 ug/Samp
le

0.270 0.0810 1 29/7470A

FORM IA-IN 07/06/2018Page 41 of 409



1A-IN
INORGANIC ANALYSIS DATA SHEET

Client Sample ID:

Lab Name: Job No.:

SDG ID.:

Matrix:

Lab Sample ID: 140-11849-6

Date Received: 06/18/2018  17:20

 

140-11849-1

M29 RUN 2 FILT/PNR

Air 06/14/2018  00:00Date Sampled:

Reporting Basis: WET

METALS

TestAmerica Knoxville

CAS No. Analyte CUnits Q MethodRL MDL DILResult

7439-92-1 Lead 471 ug/Samp
le

2.00 1.04 2 29/6010C

7439-97-6 Mercury ND ug/Samp
le

0.200 0.0800 1 29/7470A

FORM IA-IN 07/06/2018Page 42 of 409



1A-IN
INORGANIC ANALYSIS DATA SHEET

Client Sample ID:

Lab Name: Job No.:

SDG ID.:

Matrix:

Lab Sample ID: 140-11849-7

Date Received: 06/18/2018  17:20

 

140-11849-1

M29 RUN 2 HNO3/H2O2

Air 06/14/2018  00:00Date Sampled:

Reporting Basis: WET

METALS

TestAmerica Knoxville

CAS No. Analyte CUnits Q MethodRL MDL DILResult

7439-92-1 Lead 2.39 ug/Samp
le

1.00 0.280 1 29/6010C

7439-97-6 Mercury 12.5 ug/Samp
le

0.400 0.120 1 29/7470A

FORM IA-IN 07/06/2018Page 43 of 409



1A-IN
INORGANIC ANALYSIS DATA SHEET

Client Sample ID:

Lab Name: Job No.:

SDG ID.:

Matrix:

Lab Sample ID: 140-11849-8

Date Received: 06/18/2018  17:20

 

140-11849-1

M29 RUN 2 EMPTY

Air 06/14/2018  00:00Date Sampled:

Reporting Basis: WET

METALS

TestAmerica Knoxville

CAS No. Analyte CUnits Q MethodRL MDL DILResult

7439-97-6 Mercury 1.67 ug/Samp
le

0.160 0.0480 1 29/7470A

FORM IA-IN 07/06/2018Page 44 of 409



1A-IN
INORGANIC ANALYSIS DATA SHEET

Client Sample ID:

Lab Name: Job No.:

SDG ID.:

Matrix:

Lab Sample ID: 140-11849-9

Date Received: 06/18/2018  17:20

 

140-11849-1

M29 RUN 2 KMNO4

Air 06/14/2018  00:00Date Sampled:

Reporting Basis: WET

METALS

TestAmerica Knoxville

CAS No. Analyte CUnits Q MethodRL MDL DILResult

7439-97-6 Mercury 0.0984 Jug/Samp
le

0.148 0.0444 1 29/7470A

FORM IA-IN 07/06/2018Page 45 of 409



1A-IN
INORGANIC ANALYSIS DATA SHEET

Client Sample ID:

Lab Name: Job No.:

SDG ID.:

Matrix:

Lab Sample ID: 140-11849-10

Date Received: 06/18/2018  17:20

 

140-11849-1

M29 RUN 2 HCL

Air 06/14/2018  00:00Date Sampled:

Reporting Basis: WET

METALS

TestAmerica Knoxville

CAS No. Analyte CUnits Q MethodRL MDL DILResult

7439-97-6 Mercury 6.33 ug/Samp
le

0.285 0.0855 1 29/7470A

FORM IA-IN 07/06/2018Page 46 of 409



1A-IN
INORGANIC ANALYSIS DATA SHEET

Client Sample ID:

Lab Name: Job No.:

SDG ID.:

Matrix:

Lab Sample ID: 140-11849-11

Date Received: 06/18/2018  17:20

 

140-11849-1

M29 RUN 3 FILT/PNR

Air 06/15/2018  00:00Date Sampled:

Reporting Basis: WET

METALS

TestAmerica Knoxville

CAS No. Analyte CUnits Q MethodRL MDL DILResult

7439-92-1 Lead 1020 ug/Samp
le

2.00 1.04 2 29/6010C

7439-97-6 Mercury ND ug/Samp
le

0.200 0.0800 1 29/7470A

FORM IA-IN 07/06/2018Page 47 of 409



1A-IN
INORGANIC ANALYSIS DATA SHEET

Client Sample ID:

Lab Name: Job No.:

SDG ID.:

Matrix:

Lab Sample ID: 140-11849-12

Date Received: 06/18/2018  17:20

 

140-11849-1

M29 RUN 3 HNO3/H2O2

Air 06/15/2018  00:00Date Sampled:

Reporting Basis: WET

METALS

TestAmerica Knoxville

CAS No. Analyte CUnits Q MethodRL MDL DILResult

7439-92-1 Lead 0.826 Jug/Samp
le

1.00 0.280 1 29/6010C

7439-97-6 Mercury 5.38 ug/Samp
le

0.400 0.120 1 29/7470A

FORM IA-IN 07/06/2018Page 48 of 409



1A-IN
INORGANIC ANALYSIS DATA SHEET

Client Sample ID:

Lab Name: Job No.:

SDG ID.:

Matrix:

Lab Sample ID: 140-11849-13

Date Received: 06/18/2018  17:20

 

140-11849-1

M29 RUN 3 EMPTY

Air 06/15/2018  00:00Date Sampled:

Reporting Basis: WET

METALS

TestAmerica Knoxville

CAS No. Analyte CUnits Q MethodRL MDL DILResult

7439-97-6 Mercury 0.684 ug/Samp
le

0.120 0.0360 1 29/7470A

FORM IA-IN 07/06/2018Page 49 of 409



1A-IN
INORGANIC ANALYSIS DATA SHEET

Client Sample ID:

Lab Name: Job No.:

SDG ID.:

Matrix:

Lab Sample ID: 140-11849-14

Date Received: 06/18/2018  17:20

 

140-11849-1

M29 RUN 3 KMNO4

Air 06/15/2018  00:00Date Sampled:

Reporting Basis: WET

METALS

TestAmerica Knoxville

CAS No. Analyte CUnits Q MethodRL MDL DILResult

7439-97-6 Mercury 0.0630 Jug/Samp
le

0.150 0.0450 1 29/7470A

FORM IA-IN 07/06/2018Page 50 of 409



1A-IN
INORGANIC ANALYSIS DATA SHEET

Client Sample ID:

Lab Name: Job No.:

SDG ID.:

Matrix:

Lab Sample ID: 140-11849-15

Date Received: 06/18/2018  17:20

 

140-11849-1

M29 RUN 3 HCL

Air 06/15/2018  00:00Date Sampled:

Reporting Basis: WET

METALS

TestAmerica Knoxville

CAS No. Analyte CUnits Q MethodRL MDL DILResult

7439-97-6 Mercury 2.57 ug/Samp
le

0.290 0.0870 1 29/7470A

FORM IA-IN 07/06/2018Page 51 of 409



1A-IN
INORGANIC ANALYSIS DATA SHEET

Client Sample ID:

Lab Name: Job No.:

SDG ID.:

Matrix:

Lab Sample ID: 140-11849-16

Date Received: 06/18/2018  17:20

 

140-11849-1

M29 BLANK FILT/HNO3

Air 06/15/2018  00:00Date Sampled:

Reporting Basis: WET

METALS

TestAmerica Knoxville

CAS No. Analyte CUnits Q MethodRL MDL DILResult

7439-92-1 Lead ND ug/Samp
le

2.00 1.04 2 29/6010C

7439-97-6 Mercury ND ug/Samp
le

0.200 0.0800 1 29/7470A

FORM IA-IN 07/06/2018Page 52 of 409



1A-IN
INORGANIC ANALYSIS DATA SHEET

Client Sample ID:

Lab Name: Job No.:

SDG ID.:

Matrix:

Lab Sample ID: 140-11849-17

Date Received: 06/18/2018  17:20

 

140-11849-1

M29 BLANK HNO3/H2O2

Air 06/15/2018  00:00Date Sampled:

Reporting Basis: WET

METALS

TestAmerica Knoxville

CAS No. Analyte CUnits Q MethodRL MDL DILResult

7439-92-1 Lead ND ug/Samp
le

1.00 0.280 1 29/6010C

7439-97-6 Mercury ND ug/Samp
le

0.400 0.120 1 29/7470A

FORM IA-IN 07/06/2018Page 53 of 409



1A-IN
INORGANIC ANALYSIS DATA SHEET

Client Sample ID:

Lab Name: Job No.:

SDG ID.:

Matrix:

Lab Sample ID: 140-11849-18

Date Received: 06/18/2018  17:20

 

140-11849-1

M29 BLANK WATER

Air 06/15/2018  00:00Date Sampled:

Reporting Basis: WET

METALS

TestAmerica Knoxville

CAS No. Analyte CUnits Q MethodRL MDL DILResult

7439-97-6 Mercury ND ug/Samp
le

0.0400 0.0120 1 29/7470A

FORM IA-IN 07/06/2018Page 54 of 409



1A-IN
INORGANIC ANALYSIS DATA SHEET

Client Sample ID:

Lab Name: Job No.:

SDG ID.:

Matrix:

Lab Sample ID: 140-11849-19

Date Received: 06/18/2018  17:20

 

140-11849-1

M29 BLANK HCL

Air 06/15/2018  00:00Date Sampled:

Reporting Basis: WET

METALS

TestAmerica Knoxville

CAS No. Analyte CUnits Q MethodRL MDL DILResult

7439-97-6 Mercury ND ug/Samp
le

0.150 0.0450 1 29/7470A

FORM IA-IN 07/06/2018Page 55 of 409



1A-IN
INORGANIC ANALYSIS DATA SHEET

Client Sample ID:

Lab Name: Job No.:

SDG ID.:

Matrix:

Lab Sample ID: 140-11849-20

Date Received: 06/18/2018  17:20

 

140-11849-1

A-6482 M29 MEDIA CHECK FILTER

Air 06/14/2018  00:00Date Sampled:

Reporting Basis: WET

METALS

TestAmerica Knoxville

CAS No. Analyte CUnits Q MethodRL MDL DILResult

7439-92-1 Lead ND ug/Samp
le

L2.00 1.04 2 29/6010C

7439-97-6 Mercury ND ug/Samp
le

0.200 0.0800 1 29/7470A

FORM IA-IN 07/06/2018Page 56 of 409



1A-IN
INORGANIC ANALYSIS DATA SHEET

Client Sample ID:

Lab Name: Job No.:

SDG ID.:

Matrix:

Lab Sample ID: 140-11849-21

Date Received: 06/18/2018  17:20

 

140-11849-1

M29 BLANK KMnO4

Air 06/15/2018  00:00Date Sampled:

Reporting Basis: WET

METALS

TestAmerica Knoxville

CAS No. Analyte CUnits Q MethodRL MDL DILResult

7439-97-6 Mercury ND ug/Samp
le

0.0400 0.0120 1 29/7470A

FORM IA-IN 07/06/2018Page 57 of 409



2A-IN

Lab Name: Job No.:

SDG No.:

Concentration Units:

CALIBRATION VERIFICATIONS
METALS

ICV Source:

CCV Source:

TestAmerica Knoxville 140-11849-1

ug/L90XXICVS_00054

90CVCCVP_00241

Analyte

ICV 140-21680/4
07/02/2018  10:07

Found C True %R

CCV 140-21680/9
07/02/2018  10:32

CCV 140-21680/21
07/02/2018  11:31

Found FoundC CTrue %R True %R

Lead 247.7 500.4 498.0250 500 50099 100 100

FORM II-IN

Note! Calculations are performed before rounding to avoid round-off errors in calculated results.

Italicized analytes were not requested for this sequence.

07/06/2018Page 58 of 409



2A-IN

Lab Name: Job No.:

SDG No.:

Concentration Units:

CALIBRATION VERIFICATIONS
METALS

ICV Source:

CCV Source:

TestAmerica Knoxville 140-11849-1

ug/L90XXICVS_00054

90CVCCVP_00241

Analyte

CCV 140-21680/33
07/02/2018  12:31

Found C True %R

CCV 140-21680/45
07/02/2018  13:41

Found FoundC CTrue %R True %R

Lead 487.6 488.1500 50098 98

FORM II-IN

Note! Calculations are performed before rounding to avoid round-off errors in calculated results.

Italicized analytes were not requested for this sequence.

07/06/2018Page 59 of 409



2A-IN

Lab Name: Job No.:

SDG No.:

Concentration Units:

CALIBRATION VERIFICATIONS
METALS

ICV Source:

CCV Source:

TestAmerica Knoxville 140-11849-1

ug/L90XXICVS_00054

90XXCCVLP_00208

Analyte

CCVL 140-21680/3
07/02/2018  10:02

Found C True %R

ICV 140-21680/4
07/02/2018  10:07

Found FoundC CTrue %R True %R

Lead 259.2 247.7250 250104 99

FORM II-IN

Note! Calculations are performed before rounding to avoid round-off errors in calculated results.

Italicized analytes were not requested for this sequence.

07/06/2018Page 60 of 409



2A-IN

Lab Name: Job No.:

SDG No.:

Concentration Units:

CALIBRATION VERIFICATIONS
METALS

ICV Source:

CCV Source:

TestAmerica Knoxville 140-11849-1

ug/L90L1HGDayVER_00232

90L1HGDayCAL_00255

Analyte

ICV 140-21655/16-A
07/03/2018  10:30

Found C True %R

CCV 140-21655/19-A
07/03/2018  10:37

CCV 140-21655/19-A
07/03/2018  11:06

Found FoundC CTrue %R True %R

Mercury 2.530 5.000 5.0202.50 5.00 5.00101 100 100

FORM II-IN

Note! Calculations are performed before rounding to avoid round-off errors in calculated results.

Italicized analytes were not requested for this sequence.

07/06/2018Page 61 of 409



2A-IN

Lab Name: Job No.:

SDG No.:

Concentration Units:

CALIBRATION VERIFICATIONS
METALS

ICV Source:

CCV Source:

TestAmerica Knoxville 140-11849-1

ug/L90L1HGDayVER_00232

90L1HGDayCAL_00255

Analyte

CCV 140-21655/19-A
07/03/2018  11:37

Found C True %R

CCV 140-21655/19-A
07/03/2018  11:57

Found FoundC CTrue %R True %R

Mercury 4.970 5.0005.00 5.0099 100

FORM II-IN

Note! Calculations are performed before rounding to avoid round-off errors in calculated results.

Italicized analytes were not requested for this sequence.

07/06/2018Page 62 of 409



2A-IN

Lab Name: Job No.:

SDG No.:

Concentration Units:

CALIBRATION VERIFICATIONS
METALS

ICV Source:

CCV Source:

TestAmerica Knoxville 140-11849-1

ug/L90L1HGDayVER_00233

90L1HGDayCAL_00256

Analyte

ICV 140-21715/17-A
07/05/2018  13:32

Found C True %R

CCV 140-21715/20-A
07/05/2018  13:40

CCV 140-21715/20-A
07/05/2018  14:08

Found FoundC CTrue %R True %R

Mercury 2.520 4.990 4.9402.50 5.00 5.00101 100 99

FORM II-IN

Note! Calculations are performed before rounding to avoid round-off errors in calculated results.

Italicized analytes were not requested for this sequence.

07/06/2018Page 63 of 409



2A-IN

Lab Name: Job No.:

SDG No.:

Concentration Units:

CALIBRATION VERIFICATIONS
METALS

ICV Source:

CCV Source:

TestAmerica Knoxville 140-11849-1

ug/L90L1HGDayVER_00233

90L1HGDayCAL_00256

Analyte

CCV 140-21715/20-A
07/05/2018  14:33

Found C True %R Found FoundC CTrue %R True %R

Mercury 4.990 5.00 100

FORM II-IN

Note! Calculations are performed before rounding to avoid round-off errors in calculated results.

Italicized analytes were not requested for this sequence.

07/06/2018Page 64 of 409



2B-IN

Lab Name: Job No.:

SDG No.:  

140-11849-1

CRQL CHECK STANDARD
METALS

Method: 29/6010C Instrument ID: DUO

TestAmerica Knoxville

Lab Sample ID:

Analyte True Found Qualifiers %R(1) Limits

CRI 140-21680/8

CRQL Check Standard

CRQL Check Standard Source: 90XXCRDL100P_00249

Concentration Units: ug/L

50-150Lead 10.0 10.58 106

Lab Sample ID:

Analyte True Found Qualifiers %R(1) Limits

CRI 140-21680/44

CRQL Check Standard

CRQL Check Standard Source: 90XXCRDL100P_00249

Concentration Units: ug/L

50-150Lead 10.0 9.920 J 99

FORM IIB-IN

Note! Calculations are performed before rounding to avoid round-off errors in calculated results.

07/06/2018Page 65 of 409



2B-IN

Lab Name: Job No.:

SDG No.:  

140-11849-1

CRQL CHECK STANDARD
METALS

Method: 29/7470A Instrument ID: HG

TestAmerica Knoxville

Lab Sample ID:

Analyte True Found Qualifiers %R(1) Limits

CRA 140-21655/18-A

CRQL Check Standard

CRQL Check Standard Source: 90L1HGDayCAL_00255

Concentration Units: ug/L

70-130Mercury 0.200 0.2580 129

Lab Sample ID:

Analyte True Found Qualifiers %R(1) Limits

CRA 140-21715/19-A

CRQL Check Standard

CRQL Check Standard Source: 90L1HGDayCAL_00256

Concentration Units: ug/L

70-130Mercury 0.200 0.1440 J 72

FORM IIB-IN

Note! Calculations are performed before rounding to avoid round-off errors in calculated results.

07/06/2018Page 66 of 409



Lab Name: Job No.:

Concentration Units:

SDG No.:

INSTRUMENT BLANKS
METALS

TestAmerica Knoxville 140-11849-1

ug/L

CFoundCFoundCFoundCFoundRLAnalyte

ICB 140-21680/5 CCB 140-21680/10 CCB 140-21680/22 CCB 140-21680/34

07/02/2018  10:12 07/02/2018  10:37 07/02/2018  11:36 07/02/2018  12:36

3-IN

Lead ND ND ND ND10.0

FORM III-IN

Italicized analytes were not requested for this sequence.

07/06/2018Page 67 of 409



Lab Name: Job No.:

Concentration Units:

SDG No.:

INSTRUMENT BLANKS
METALS

TestAmerica Knoxville 140-11849-1

ug/L

CFoundCFoundCFoundCFoundRLAnalyte

CCB 140-21680/46

07/02/2018  13:46

3-IN

Lead ND10.0

FORM III-IN

Italicized analytes were not requested for this sequence.

07/06/2018Page 68 of 409



Lab Name: Job No.:

Concentration Units:

SDG No.:

INSTRUMENT BLANKS
METALS

TestAmerica Knoxville 140-11849-1

ug/L

CFoundCFoundCFoundCFoundRLAnalyte

ICB 140-21655/17-A CCB 140-21655/20-A CCB 140-21655/20-A CCB 140-21655/20-A

07/03/2018  10:32 07/03/2018  10:39 07/03/2018  11:09 07/03/2018  11:40

3-IN

Mercury ND ND ND ND0.200

FORM III-IN

Italicized analytes were not requested for this sequence.

07/06/2018Page 69 of 409



Lab Name: Job No.:

Concentration Units:

SDG No.:

INSTRUMENT BLANKS
METALS

TestAmerica Knoxville 140-11849-1

ug/L

CFoundCFoundCFoundCFoundRLAnalyte

CCB 140-21655/20-A

07/03/2018  11:59

3-IN

Mercury ND0.200

FORM III-IN

Italicized analytes were not requested for this sequence.

07/06/2018Page 70 of 409



Lab Name: Job No.:

Concentration Units:

SDG No.:

INSTRUMENT BLANKS
METALS

TestAmerica Knoxville 140-11849-1

ug/L

CFoundCFoundCFoundCFoundRLAnalyte

ICB 140-21715/18-A CCB 140-21715/21-A CCB 140-21715/21-A CCB 140-21715/21-A

07/05/2018  13:35 07/05/2018  13:43 07/05/2018  14:11 07/05/2018  14:36

3-IN

Mercury ND ND ND ND0.200

FORM III-IN

Italicized analytes were not requested for this sequence.

07/06/2018Page 71 of 409



Lab Name: Job No.:

SDG No.:

Lab Sample ID: MB 140-21364/6-AConcentration Units: ug/Sample

CAS No. Analyte Concentration C Q Method

3-IN

Batch No.:

 

140-11849-1

Instrument Code: DUO

METHOD BLANK
METALS

 21680

TestAmerica Knoxville

7439-92-1 Lead ND 29_6010C

FORM III-IN

07/06/2018Page 72 of 409



Lab Name: Job No.:

SDG No.:

Lab Sample ID: MB 140-21365/5-AConcentration Units: ug/Sample

CAS No. Analyte Concentration C Q Method

3-IN

Batch No.:

 

140-11849-1

Instrument Code: DUO

METHOD BLANK
METALS

 21680

TestAmerica Knoxville

7439-92-1 Lead ND 29_6010C

FORM III-IN

07/06/2018Page 73 of 409



Lab Name: Job No.:

SDG No.:

Lab Sample ID: MB 140-21364/6-BConcentration Units: ug/Sample

CAS No. Analyte Concentration C Q Method

3-IN

Batch No.:

 

140-11849-1

Instrument Code: HG

METHOD BLANK
METALS

 21707

TestAmerica Knoxville

7439-97-6 Mercury ND 29_7470A

FORM III-IN

07/06/2018Page 74 of 409



Lab Name: Job No.:

SDG No.:

Lab Sample ID: MB 140-21653/7-BConcentration Units: ug/Sample

CAS No. Analyte Concentration C Q Method

3-IN

Batch No.:

 

140-11849-1

Instrument Code: HG

METHOD BLANK
METALS

 21707

TestAmerica Knoxville

7439-97-6 Mercury ND 29_7470A

FORM III-IN

07/06/2018Page 75 of 409



Lab Name: Job No.:

SDG No.:

Lab Sample ID: MB 140-21654/6-BConcentration Units: ug/Sample

CAS No. Analyte Concentration C Q Method

3-IN

Batch No.:

 

140-11849-1

Instrument Code: HG

METHOD BLANK
METALS

 21707

TestAmerica Knoxville

7439-97-6 Mercury ND 29_7470A

FORM III-IN

07/06/2018Page 76 of 409



Lab Name: Job No.:

SDG No.:

Lab Sample ID: MB 140-21677/8-BConcentration Units: ug/Sample

CAS No. Analyte Concentration C Q Method

3-IN

Batch No.:

 

140-11849-1

Instrument Code: HG

METHOD BLANK
METALS

 21744

TestAmerica Knoxville

7439-97-6 Mercury ND 29_7470A

FORM III-IN

07/06/2018Page 77 of 409



Lab Name: Job No.:

SDG No.:

Lab Sample ID: MB 140-21678/7-BConcentration Units: ug/Sample

CAS No. Analyte Concentration C Q Method

3-IN

Batch No.:

 

140-11849-1

Instrument Code: HG

METHOD BLANK
METALS

 21744

TestAmerica Knoxville

7439-97-6 Mercury ND 29_7470A

FORM III-IN

07/06/2018Page 78 of 409



4A-IN

Lab Name: Job No.:

Instrument ID:

ICS Source:

Concentration Units:

Analyte

True
Percent
Recovery

Found

SDG No.:

Lab File ID:

Solution A Solution A

Lab Sample ID:

TestAmerica Knoxville 140-11849-1

ICSA 140-21680/6

F070218.asc

ug/L

90XXICSASiP_00019

DUO

INTERFERENCE CHECK STANDARD
METALS

3.13Lead
491760Aluminum 500000 98
9.47Antimony
2.34Arsenic
11.6Barium

-0.330Beryllium
36.9Boron
4.56Cadmium

460200Calcium 500000 92
5.02Chromium
2.15Cobalt
8.20Copper

185540Iron 200000 93
12.7Lithium

505380Magnesium 500000 101
-7.03Manganese
-2.45Molybdenum
5.74Nickel
-22.8Phosphorus
44.6Potassium

-0.400Selenium
1051900Silicon 1000000 105
-0.420Silver
35.9Sodium
4.79Strontium
-1.66Thallium
-3.93Tin
-7.40Titanium
-5.26Vanadium
4.01Zinc

FORM IVA-IN

Calculations are performed before rounding to avoid round-off errors in calculated results.

07/06/2018Page 79 of 409



4A-IN

Lab Name: Job No.:

Instrument ID:

ICS Source:

Concentration Units:

Analyte

True
Percent
Recovery

Found

SDG No.:

Lab File ID:

Solution AB Solution AB

Lab Sample ID:

TestAmerica Knoxville 140-11849-1

ICSAB 140-21680/7

F070218.asc

ug/L

90XXICSABP_00022

DUO

INTERFERENCE CHECK STANDARD
METALS

49.4Lead 50.0 99
247870Aluminum 250000 99

578Antimony 600 96
100Arsenic 100 100
497Barium 500 99
519Beryllium 500 104
993Boron 1000 99
936Cadmium 1000 94

236980Calcium 250000 95
492Chromium 500 98
485Cobalt 500 97
517Copper 500 103

97635Iron 100000 98
1020Lithium 1000 102

252550Magnesium 250000 101
496Manganese 500 99
972Molybdenum 1000 97
961Nickel 1000 96
971Phosphorus 1000 97

10798Potassium 10000 108
49.2Selenium 50.0 98
198Silver 200 99

10441Sodium 10000 104
1022Strontium 1000 102
92.5Thallium 100 93
943Tin 1000 94
972Titanium 1000 97
490Vanadium 500 98
1005Zinc 1000 100

FORM IVA-IN

Calculations are performed before rounding to avoid round-off errors in calculated results.

07/06/2018Page 80 of 409



MATRIX SPIKE SAMPLE RECOVERY
METALS

5A-IN

M29 RUN 2 HNO3/H2O2 MS

Lab Name: Job No.:

SDG No.:  

Client ID: Lab ID: 140-11849-7 MS

140-11849-1

Matrix: Concentration Units: ug/SampleAir

TestAmerica Knoxville

% Solids:

Control
Limit
%RAnalyte SSR 

C

Sample
Result (SR) 

C

Spike
Added (SA) %R Q Method

Mercury 80-12014.18 12.5 2.00 82 4 29/7470A

SSR = Spiked Sample Result

FORM VA - IN

Calculations are performed before rounding to avoid round-off errors in calculated results.
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MATRIX SPIKE SAMPLE RECOVERY
METALS

5A-IN

M29 RUN 2 EMPTY MS

Lab Name: Job No.:

SDG No.:  

Client ID: Lab ID: 140-11849-8 MS

140-11849-1

Matrix: Concentration Units: ug/SampleAir

TestAmerica Knoxville

% Solids:

Control
Limit
%RAnalyte SSR 

C

Sample
Result (SR) 

C

Spike
Added (SA) %R Q Method

Mercury 80-1202.584 1.67 0.800 114 29/7470A

SSR = Spiked Sample Result

FORM VA - IN

Calculations are performed before rounding to avoid round-off errors in calculated results.
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MATRIX SPIKE SAMPLE RECOVERY
METALS

5A-IN

M29 RUN 2 KMNO4 MS

Lab Name: Job No.:

SDG No.:  

Client ID: Lab ID: 140-11849-9 MS

140-11849-1

Matrix: Concentration Units: ug/SampleAir

TestAmerica Knoxville

% Solids:

Control
Limit
%RAnalyte SSR 

C

Sample
Result (SR) 

C

Spike
Added (SA) %R Q Method

Mercury 80-1200.7918 0.0984 0.740 94 29/7470AJ

SSR = Spiked Sample Result

FORM VA - IN

Calculations are performed before rounding to avoid round-off errors in calculated results.
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MATRIX SPIKE SAMPLE RECOVERY
METALS

5A-IN

M29 RUN 2 HCL MS

Lab Name: Job No.:

SDG No.:  

Client ID: Lab ID: 140-11849-10 MS

140-11849-1

Matrix: Concentration Units: ug/SampleAir

TestAmerica Knoxville

% Solids:

Control
Limit
%RAnalyte SSR 

C

Sample
Result (SR) 

C

Spike
Added (SA) %R Q Method

Mercury 80-1207.895 6.33 1.43 110 4 29/7470A

SSR = Spiked Sample Result

FORM VA - IN

Calculations are performed before rounding to avoid round-off errors in calculated results.
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MATRIX SPIKE DUPLICATE SAMPLE RECOVERY
METALS

5A-IN

M29 RUN 2 HNO3/H2O2 MSD

Lab Name: Job No.:

SDG No.:  

Client ID: Lab ID: 140-11849-7 MSD

140-11849-1

Matrix: Concentration Units: ug/SampleAir

TestAmerica Knoxville

% Solids:

Analyte (SDR)
C

Control
Limit
%R%R RPD

RPD 
Limit Q Method

Spike
Added (SA) 

Mercury 14.08 2.00 77 80-120 1 20 4 29/7470A

SDR = Sample Duplicate Result

FORM VD - IN

Calculations are performed before rounding to avoid round-off errors in calculated results.
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MATRIX SPIKE DUPLICATE SAMPLE RECOVERY
METALS

5A-IN

M29 RUN 2 EMPTY MSD

Lab Name: Job No.:

SDG No.:  

Client ID: Lab ID: 140-11849-8 MSD

140-11849-1

Matrix: Concentration Units: ug/SampleAir

TestAmerica Knoxville

% Solids:

Analyte (SDR)
C

Control
Limit
%R%R RPD

RPD 
Limit Q Method

Spike
Added (SA) 

Mercury 2.464 0.800 99 80-120 5 20 29/7470A

SDR = Sample Duplicate Result

FORM VD - IN

Calculations are performed before rounding to avoid round-off errors in calculated results.
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MATRIX SPIKE DUPLICATE SAMPLE RECOVERY
METALS

5A-IN

M29 RUN 2 KMNO4 MSD

Lab Name: Job No.:

SDG No.:  

Client ID: Lab ID: 140-11849-9 MSD

140-11849-1

Matrix: Concentration Units: ug/SampleAir

TestAmerica Knoxville

% Solids:

Analyte (SDR)
C

Control
Limit
%R%R RPD

RPD 
Limit Q Method

Spike
Added (SA) 

Mercury 0.7992 0.740 95 80-120 1 20 29/7470A

SDR = Sample Duplicate Result

FORM VD - IN

Calculations are performed before rounding to avoid round-off errors in calculated results.
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MATRIX SPIKE DUPLICATE SAMPLE RECOVERY
METALS

5A-IN

M29 RUN 2 HCL MSD

Lab Name: Job No.:

SDG No.:  

Client ID: Lab ID: 140-11849-10 MSD

140-11849-1

Matrix: Concentration Units: ug/SampleAir

TestAmerica Knoxville

% Solids:

Analyte (SDR)
C

Control
Limit
%R%R RPD

RPD 
Limit Q Method

Spike
Added (SA) 

Mercury 7.638 1.43 92 80-120 3 20 4 29/7470A

SDR = Sample Duplicate Result

FORM VD - IN

Calculations are performed before rounding to avoid round-off errors in calculated results.
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POST DIGESTION SPIKE SAMPLE RECOVERY
METALS

5B-IN

M29 RUN 2 FILT/PNR PDS

Lab Name: Job No.:

SDG No.:  

Client ID: Lab ID: 140-11849-6 PDS

140-11849-1

Matrix: Concentration Units: ug/SampleAir

TestAmerica Knoxville

Control
Limit
%RAnalyte SSR 

C

Sample
Result (SR) 

C

Spike
Added (SA) %R Q Method

Lead 75-1251358 471 1000 89 29/6010C
Mercury 75-1250.9920 ND 1.00 99 29/7470A

SSR = Spiked Sample Result

FORM VB - IN

Calculations are performed before rounding to avoid round-off errors in calculated results.
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POST DIGESTION SPIKE SAMPLE RECOVERY
METALS

5B-IN

M29 RUN 2 HNO3/H2O2 PDS

Lab Name: Job No.:

SDG No.:  

Client ID: Lab ID: 140-11849-7 PDS

140-11849-1

Matrix: Concentration Units: ug/SampleAir

TestAmerica Knoxville

Control
Limit
%RAnalyte SSR 

C

Sample
Result (SR) 

C

Spike
Added (SA) %R Q Method

Lead 75-12511.46 2.39 10.0 91 29/6010C

SSR = Spiked Sample Result

FORM VB - IN

Calculations are performed before rounding to avoid round-off errors in calculated results.
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POST DIGESTION SPIKE DUPLICATE SAMPLE RECOVERY
METALS

5B-IN

M29 RUN 2 FILT/PNR PDSD

Lab Name: Job No.:

SDG No.:  

Client ID: Lab ID: 140-11849-6 PDSD

140-11849-1

Matrix: Concentration Units: ug/SampleAir

TestAmerica Knoxville

Analyte (SDR)
C

Control
Limit
%R%R RPD

RPD 
Limit Q Method

Spike
Added (SA) 

Lead 1365 1000 89 75-125 0.5 29/6010C
Mercury 1.030 1.00 103 75-125 4 29/7470A

SDR = Sample Duplicate Result

Calculations are performed before rounding to avoid round-off errors in calculated results.
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POST DIGESTION SPIKE DUPLICATE SAMPLE RECOVERY
METALS

5B-IN

M29 RUN 2 HNO3/H2O2 PDSD

Lab Name: Job No.:

SDG No.:  

Client ID: Lab ID: 140-11849-7 PDSD

140-11849-1

Matrix: Concentration Units: ug/SampleAir

TestAmerica Knoxville

Analyte (SDR)
C

Control
Limit
%R%R RPD

RPD 
Limit Q Method

Spike
Added (SA) 

Lead 11.35 10.0 90 75-125 1 29/6010C

SDR = Sample Duplicate Result

Calculations are performed before rounding to avoid round-off errors in calculated results.
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7A-IN
LAB CONTROL SAMPLE

METALS

Lab ID: LCS 140-21365/6-A 

Lab Name: Job No.: 140-11849-1

Sample Matrix: Air LCS Source: 90SPB1REV-1P_00012

TestAmerica Knoxville

Analyte

Air(ug/Sample)

True Found C %R Limits Q Method

Lead 10.0 8.911 89 29/6010C80 120

Calculations are performed before rounding to avoid round-off errors in calculated results.

FORM VIIA - IN
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7D-IN
LAB CONTROL SAMPLE DUPLICATE

METALS

Lab ID: LCSD 140-21365/7-A 

Lab Name: Job No.: 140-11849-1

Sample Matrix: Air LCS Source: 90SPB1REV-1P_00012

TestAmerica Knoxville

Analyte
(SDR)

C
Spike
Added %R

Control 
Limit 
%R RPD

RPD
Limit Q Method

80-120Lead 10.09.518 95 7 20 29/6010C

SDR = Spike Duplicate Results

Calculations are performed before rounding to avoid round-off errors in calculated results.

FORM VIID - IN
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7A-IN
LAB CONTROL SAMPLE

METALS

Lab ID: LCS 140-21364/7-A 

Lab Name: Job No.: 140-11849-1

Sample Matrix: Air LCS Source: 90SPB1REV-1P_00012

TestAmerica Knoxville

Analyte

Air(ug/Sample)

True Found C %R Limits Q Method

Lead 10.0 10.18 102 29/6010C80 120

Calculations are performed before rounding to avoid round-off errors in calculated results.

FORM VIIA - IN
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7D-IN
LAB CONTROL SAMPLE DUPLICATE

METALS

Lab ID: LCSD 140-21364/8-A 

Lab Name: Job No.: 140-11849-1

Sample Matrix: Air LCS Source: 90SPB1REV-1P_00012

TestAmerica Knoxville

Analyte
(SDR)

C
Spike
Added %R

Control 
Limit 
%R RPD

RPD
Limit Q Method

80-120Lead 10.09.908 99 3 20 29/6010C

SDR = Spike Duplicate Results

Calculations are performed before rounding to avoid round-off errors in calculated results.

FORM VIID - IN
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7A-IN
LAB CONTROL SAMPLE

METALS

Lab ID: LCS 140-21364/7-B 

Lab Name: Job No.: 140-11849-1

Sample Matrix: Air LCS Source: 90L1HgCA1000P_00027

TestAmerica Knoxville

Analyte

Air(ug/Sample)

True Found C %R Limits Q Method

Mercury 5.00 5.030 101 29/7470A80 120

Calculations are performed before rounding to avoid round-off errors in calculated results.

FORM VIIA - IN
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7D-IN
LAB CONTROL SAMPLE DUPLICATE

METALS

Lab ID: LCSD 140-21364/8-B 

Lab Name: Job No.: 140-11849-1

Sample Matrix: Air LCS Source: 90L1HgCA1000P_00027

TestAmerica Knoxville

Analyte
(SDR)

C
Spike
Added %R

Control 
Limit 
%R RPD

RPD
Limit Q Method

80-120Mercury 5.004.980 100 1 20 29/7470A

SDR = Spike Duplicate Results

Calculations are performed before rounding to avoid round-off errors in calculated results.

FORM VIID - IN
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7A-IN
LAB CONTROL SAMPLE

METALS

Lab ID: LCS 140-21653/8-B 

Lab Name: Job No.: 140-11849-1

Sample Matrix: Air LCS Source: 90L1HGDayCAL_00255

TestAmerica Knoxville

Analyte

Air(ug/Sample)

True Found C %R Limits Q Method

Mercury 10.0 9.920 99 29/7470A80 120

Calculations are performed before rounding to avoid round-off errors in calculated results.

FORM VIIA - IN
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7A-IN
LAB CONTROL SAMPLE

METALS

Lab ID: LCS 140-21654/7-B 

Lab Name: Job No.: 140-11849-1

Sample Matrix: Air LCS Source: 90L1HGDayCAL_00255

TestAmerica Knoxville

Analyte

Air(ug/Sample)

True Found C %R Limits Q Method

Mercury 5.00 4.930 99 29/7470A80 120

Calculations are performed before rounding to avoid round-off errors in calculated results.

FORM VIIA - IN
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7A-IN
LAB CONTROL SAMPLE

METALS

Lab ID: LCS 140-21677/9-B 

Lab Name: Job No.: 140-11849-1

Sample Matrix: Air LCS Source: 90L1HGDayCAL_00256

TestAmerica Knoxville

Analyte

Air(ug/Sample)

True Found C %R Limits Q Method

Mercury 0.500 0.4950 99 29/7470A80 120

Calculations are performed before rounding to avoid round-off errors in calculated results.

FORM VIIA - IN
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7A-IN
LAB CONTROL SAMPLE

METALS

Lab ID: LCS 140-21678/8-B 

Lab Name: Job No.: 140-11849-1

Sample Matrix: Air LCS Source: 90L1HGDayCAL_00256

TestAmerica Knoxville

Analyte

Air(ug/Sample)

True Found C %R Limits Q Method

Mercury 1.25 1.253 100 29/7470A80 120

Calculations are performed before rounding to avoid round-off errors in calculated results.

FORM VIIA - IN
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8-IN

Lab ID: 140-11849-6

Lab Name: Job No:

Matrix: Concentration Units: ug/Sample

Analyte
Initial Sample
Result (I) C

Serial
Dilution
Result (S) C

%
Difference Q Method

SDG No:

Air

 

140-11849-1

ICP-AES AND ICP-MS SERIAL DILUTIONS
METALS

TestAmerica Knoxville

Lead 471 488.6 3.7 29/6010C

FORM VIII-IN

Calculations are performed before rounding to avoid round-off errors in calculated results.

07/06/2018Page 103 of 409



8-IN

Lab ID: 140-11849-7

Lab Name: Job No:

Matrix: Concentration Units: ug/Sample

Analyte
Initial Sample
Result (I) C

Serial
Dilution
Result (S) C

%
Difference Q Method

SDG No:

Air

 

140-11849-1

ICP-AES AND ICP-MS SERIAL DILUTIONS
METALS

TestAmerica Knoxville

Lead 2.39 3.020 J NC 29/6010C

FORM VIII-IN

Calculations are performed before rounding to avoid round-off errors in calculated results.
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9-IN

Instrument ID: DUO

140-11849-1Job Number:

AirMatrix:

SDG Number:

Lab Name:

METALS

TestAmerica Knoxville

CALIBRATION BLANK DETECTION LIMITS

29/6010C XMDL Date: 01/01/2015 10:57Method:

Analyte Wavelength/
Mass

XRL XMDL
(ug/L) (ug/L)

Lead 2.610

FORM IX - IN
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9-IN

Instrument ID: DUO

140-11849-1Job Number:

AirMatrix:

SDG Number:

Lab Name:

METALS

TestAmerica Knoxville

DETECTION LIMITS

29/6010C MDL Date: 03/09/2015 14:15Method:

AT Prep (BH)Prep Method:

Analyte Wavelength/
Mass

RL MDL
(ug/Sample) (ug/Sample)

Lead 220.353 0.281

FORM IX - IN
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9-IN

Instrument ID: DUO

140-11849-1Job Number:

AirMatrix:

SDG Number:

Lab Name:

METALS

TestAmerica Knoxville

CALIBRATION BLANK DETECTION LIMITS

29/6010C XMDL Date: 01/01/2015 10:57Method:

Analyte Wavelength/
Mass

XRL XMDL
(ug/L) (ug/L)

Lead 2.610

FORM IX - IN
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9-IN

Instrument ID: DUO

140-11849-1Job Number:

AirMatrix:

SDG Number:

Lab Name:

METALS

TestAmerica Knoxville

DETECTION LIMITS

29/6010C MDL Date: 02/26/2015 13:40Method:

AT Prep (FH)Prep Method:

Analyte Wavelength/
Mass

RL MDL
(ug/Sample) (ug/Sample)

Lead 220.353 0.521

FORM IX - IN
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9-IN

Instrument ID: HG

140-11849-1Job Number:

AirMatrix:

SDG Number:

Lab Name:

METALS

TestAmerica Knoxville

CALIBRATION BLANK DETECTION LIMITS

29/7470A XMDL Date: 01/01/2015 16:54Method:

Analyte Wavelength/
Mass

XRL XMDL
(ug/L) (ug/L)

Mercury 0.060.2

FORM IX - IN
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9-IN

Instrument ID: HG

140-11849-1Job Number:

AirMatrix:

SDG Number:

Lab Name:

METALS

TestAmerica Knoxville

DETECTION LIMITS

29/7470A MDL Date: 01/01/2015 16:47Method:

AT Prep (BH)Prep Method:

Analyte Wavelength/
Mass

RL MDL
(ug/Sample) (ug/Sample)

Mercury 0.120.4

FORM IX - IN
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9-IN

Instrument ID: HG

140-11849-1Job Number:

AirMatrix:

SDG Number:

Lab Name:

METALS

TestAmerica Knoxville

CALIBRATION BLANK DETECTION LIMITS

29/7470A XMDL Date: 01/01/2015 16:54Method:

Analyte Wavelength/
Mass

XRL XMDL
(ug/L) (ug/L)

Mercury 0.060.2

FORM IX - IN
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9-IN

Instrument ID: HG

140-11849-1Job Number:

AirMatrix:

SDG Number:

Lab Name:

METALS

TestAmerica Knoxville

DETECTION LIMITS

29/7470A MDL Date: 01/01/2015 16:48Method:

AT Prep (Empty)Prep Method:

Analyte Wavelength/
Mass

RL MDL
(ug/Sample) (ug/Sample)

Mercury 0.060.2

FORM IX - IN
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9-IN

Instrument ID: HG

140-11849-1Job Number:

AirMatrix:

SDG Number:

Lab Name:

METALS

TestAmerica Knoxville

CALIBRATION BLANK DETECTION LIMITS

29/7470A XMDL Date: 01/01/2015 16:54Method:

Analyte Wavelength/
Mass

XRL XMDL
(ug/L) (ug/L)

Mercury 0.060.2

FORM IX - IN
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9-IN

Instrument ID: HG

140-11849-1Job Number:

AirMatrix:

SDG Number:

Lab Name:

METALS

TestAmerica Knoxville

DETECTION LIMITS

29/7470A MDL Date: 01/01/2015 16:50Method:

AT Prep (FH)Prep Method:

Analyte Wavelength/
Mass

RL MDL
(ug/Sample) (ug/Sample)

Mercury 0.080.2

FORM IX - IN
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9-IN

Instrument ID: HG

140-11849-1Job Number:

AirMatrix:

SDG Number:

Lab Name:

METALS

TestAmerica Knoxville

CALIBRATION BLANK DETECTION LIMITS

29/7470A XMDL Date: 01/01/2015 16:54Method:

Analyte Wavelength/
Mass

XRL XMDL
(ug/L) (ug/L)

Mercury 0.060.2

FORM IX - IN
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9-IN

Instrument ID: HG

140-11849-1Job Number:

AirMatrix:

SDG Number:

Lab Name:

METALS

TestAmerica Knoxville

DETECTION LIMITS

29/7470A MDL Date: 01/01/2015 16:51Method:

AT Prep (HCl)Prep Method:

Analyte Wavelength/
Mass

RL MDL
(ug/Sample) (ug/Sample)

Mercury 0.0150.05

FORM IX - IN
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9-IN

Instrument ID: HG

140-11849-1Job Number:

AirMatrix:

SDG Number:

Lab Name:

METALS

TestAmerica Knoxville

CALIBRATION BLANK DETECTION LIMITS

29/7470A XMDL Date: 01/01/2015 16:54Method:

Analyte Wavelength/
Mass

XRL XMDL
(ug/L) (ug/L)

Mercury 0.060.2

FORM IX - IN
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9-IN

Instrument ID: HG

140-11849-1Job Number:

AirMatrix:

SDG Number:

Lab Name:

METALS

TestAmerica Knoxville

DETECTION LIMITS

29/7470A MDL Date: 01/01/2015 16:51Method:

AT Prep (KMnO4)Prep Method:

Analyte Wavelength/
Mass

RL MDL
(ug/Sample) (ug/Sample)

Mercury 0.0060.02

FORM IX - IN
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10-IN
 ICP-AES INTERELEMENT CORRECTION FACTORS

METALS

Lab Name: 

SDG No.:

ICP-AES Instrument ID: Date:

Job Number:TestAmerica Knoxville 140-11849-1

DUO 02/27/2018

Analyte Al As B Ba Be Ca Cd Co Cr Cu Fe K Li Mg

Wave

Length

308.215Aluminum

206.833Antimony 0.012225

189.042Arsenic -0.000109

313.042Beryllium

249.678Boron 0.000945 -0.000409

226.502Cadmium 0.000087

267.716Chromium

228.616Cobalt

324.754Copper -0.000071

-0.000048220.353Lead -0.000375 -0.000155 0.000018

257.610Manganese 0.000010 0.000009

231.604Nickel -0.000033

196.090Selenium -0.000089

250.690Silicon 0.011163

328.068Silver

589.592Sodium

-0.000022190.856Thallium 0.000880 0.000184

334.941Titanium 0.000030

207.911Tungsten

292.402Vanadium -0.000782

213.856Zinc 0.001014 0.000106

X-IN
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10-IN
 ICP-AES INTERELEMENT CORRECTION FACTORS

METALS

Lab Name: 

SDG No.:

ICP-AES Instrument ID: Date:

Job Number:TestAmerica Knoxville 140-11849-1

DUO 02/27/2018

Analyte Mn Mo Na Ni P Pb Sb Se Si Sn Sr Ti Tl V

Wave

Length

308.215 0.015243Aluminum 0.012321

206.833Antimony -0.001485 -0.001469

189.042Arsenic -0.000021

313.042Beryllium 0.000341

249.678Boron

226.502Cadmium -0.000074

267.716Chromium

228.616 -0.001394Cobalt 0.000165 -0.000013 0.001577

324.754Copper

220.353 -0.001844Lead 0.000092 -0.000609

257.610Manganese

231.604Nickel -0.000019 0.000192

0.000503196.090Selenium 0.000020

250.690Silicon

328.068Silver

589.592Sodium

190.856Thallium -0.000015 -0.000857

334.941Titanium

207.911Tungsten

292.402 -0.000676Vanadium

213.856Zinc 0.005066

X-IN
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10-IN
 ICP-AES INTERELEMENT CORRECTION FACTORS

METALS

Lab Name: 

SDG No.:

ICP-AES Instrument ID: Date:

Job Number:TestAmerica Knoxville 140-11849-1

DUO 02/27/2018

Analyte W Zn

Wave

Length

308.215Aluminum

206.833Antimony

189.042Arsenic

313.042Beryllium

249.678Boron

226.502Cadmium

267.716Chromium

228.616Cobalt

324.754Copper

220.353Lead

257.610Manganese

231.604Nickel

196.090Selenium

250.690Silicon

328.068Silver

589.592Sodium

190.856Thallium

334.941Titanium

207.911Tungsten

292.402Vanadium

213.856Zinc

X-IN
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11-IN

Lab Name: TestAmerica Knoxville Job No: 140-11849-1

Instrument ID: Date:

Analyte

Integ.
Time
(Sec.)

Concentration
Method

LINEAR RANGES

DUO

SDG No.:

(ug/L)

07/25/2016  00:00

METALS

Lead 90000 29/6010C

FORM XI - IN
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12-IN
PREPARATION LOG

Lab Name: Job No.:

SDG No.:

140-11849-1

METALS

TestAmerica Knoxville

Prep Method: AT Prep (FH)

Lab
Sample
ID

Preparation
Date

Initial
Weight

Final 
Volume

Prep
Batch

Initial
Volume

(Sample) (mL)

06/21/2018 10:00  21364140-11849-1 1001
06/21/2018 10:00  21364140-11849-6 1001
06/21/2018 10:00  21364140-11849-11 1001
06/21/2018 10:00  21364140-11849-16 1001
06/21/2018 10:00  21364140-11849-20 1001
06/21/2018 10:00  21364MB 140-21364/6-A 1001
06/21/2018 10:00  21364LCS 140-21364/7-A 1001
06/21/2018 10:00  21364LCSD 140-21364/8-A 1001

FORM XII-IN
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12-IN
PREPARATION LOG

Lab Name: Job No.:

SDG No.:

140-11849-1

METALS

TestAmerica Knoxville

Prep Method: AT Prep (BH)

Lab
Sample
ID

Preparation
Date

Initial
Weight

Final 
Volume

Prep
Batch

Initial
Volume

(Sample) (mL)

06/21/2018 10:00  21365140-11849-2 1001
06/21/2018 10:00  21365140-11849-7 1001
06/21/2018 10:00  21365140-11849-12 1001
06/21/2018 10:00  21365140-11849-17 1001
06/21/2018 10:00  21365MB 140-21365/5-A 1001
06/21/2018 10:00  21365LCS 140-21365/6-A 1001
06/21/2018 10:00  21365LCSD 140-21365/7-A 1001

FORM XII-IN

07/06/2018Page 124 of 409



12-IN
PREPARATION LOG

Lab Name: Job No.:

SDG No.:

140-11849-1

METALS

TestAmerica Knoxville

Prep Method: AT Prep (FH)

Lab
Sample
ID

Preparation
Date

Initial
Weight

Final 
Volume

Prep
Batch

Initial
Volume

(Sample) (mL)

06/21/2018 10:00  21364140-11849-1 1001
06/21/2018 10:00  21364140-11849-6 1001
06/21/2018 10:00  21364140-11849-11 1001
06/21/2018 10:00  21364140-11849-16 1001
06/21/2018 10:00  21364140-11849-20 1001
06/21/2018 10:00  21364MB 140-21364/6-B 1001
06/21/2018 10:00  21364LCS 140-21364/7-B 1001
06/21/2018 10:00  21364LCSD 140-21364/8-B 1001

FORM XII-IN
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12-IN
PREPARATION LOG

Lab Name: Job No.:

SDG No.:

140-11849-1

METALS

TestAmerica Knoxville

Prep Method: AT Prep (BH)

Lab
Sample
ID

Preparation
Date

Initial
Weight

Final 
Volume

Prep
Batch

Initial
Volume

(mL) (mL)

07/02/2018 09:25  21656140-11849-2 50.02.50
07/02/2018 09:25  21656140-11849-7 50.02.50
07/02/2018 09:25  21656140-11849-7 MS 50.02.50
07/02/2018 09:25  21656140-11849-7 MSD 50.02.50
07/02/2018 09:25  21656140-11849-12 50.02.50
07/02/2018 09:25  21656140-11849-17 50.02.50
07/02/2018 09:25  21656MB 140-21653/7-B 50.02.50
07/02/2018 09:25  21656LCS 140-21653/8-B 50.02.50

FORM XII-IN
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12-IN
PREPARATION LOG

Lab Name: Job No.:

SDG No.:

140-11849-1

METALS

TestAmerica Knoxville

Prep Method: AT Prep (Empty)

Lab
Sample
ID

Preparation
Date

Initial
Weight

Final 
Volume

Prep
Batch

Initial
Volume

(mL) (mL)

07/02/2018 09:27  21657140-11849-3 50.02.50
07/02/2018 09:27  21657140-11849-8 50.02.50
07/02/2018 09:27  21657140-11849-8 MS 50.02.50
07/02/2018 09:27  21657140-11849-8 MSD 50.02.50
07/02/2018 09:27  21657140-11849-13 50.02.50
07/02/2018 09:27  21657MB 140-21654/6-B 50.02.50
07/02/2018 09:27  21657LCS 140-21654/7-B 50.02.50

FORM XII-IN
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12-IN
PREPARATION LOG

Lab Name: Job No.:

SDG No.:

140-11849-1

METALS

TestAmerica Knoxville

Prep Method: AT Prep (KMnO4)

Lab
Sample
ID

Preparation
Date

Initial
Weight

Final 
Volume

Prep
Batch

Initial
Volume

(mL) (mL)

07/05/2018 08:00  21715140-11849-4 50.025.0
07/05/2018 08:00  21715140-11849-9 50.025.0
07/05/2018 08:00  21715140-11849-9 MS 50.025.0
07/05/2018 08:00  21715140-11849-9 MSD 50.025.0
07/05/2018 08:00  21715140-11849-14 50.025.0
07/05/2018 08:00  21715140-11849-18 50.025.0
07/05/2018 08:00  21715140-11849-21 50.025.0
07/05/2018 08:00  21715MB 140-21677/8-B 50.025.0
07/05/2018 08:00  21715LCS 140-21677/9-B 50.025.0

FORM XII-IN
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12-IN
PREPARATION LOG

Lab Name: Job No.:

SDG No.:

140-11849-1

METALS

TestAmerica Knoxville

Prep Method: AT Prep (HCl)

Lab
Sample
ID

Preparation
Date

Initial
Weight

Final 
Volume

Prep
Batch

Initial
Volume

(mL) (mL)

07/05/2018 08:00  21719140-11849-5 50.010.0
07/05/2018 08:00  21719140-11849-10 50.010.0
07/05/2018 08:00  21719140-11849-10 MS 50.010.0
07/05/2018 08:00  21719140-11849-10 MSD 50.010.0
07/05/2018 08:00  21719140-11849-15 50.010.0
07/05/2018 08:00  21719140-11849-19 50.010.0
07/05/2018 08:00  21719MB 140-21678/7-B 50.010.0
07/05/2018 08:00  21719LCS 140-21678/8-B 50.010.0

FORM XII-IN
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Lab Name:   

Instrument ID: Analysis Method:

Start Date: End Date:07/02/2018  09:52 07/02/2018  14:32

13-IN
ANALYSIS RUN LOG

METALS

Job No.: 140-11849-1

SDG No.:

TestAmerica Knoxville

DUO 29/6010C

Analytes

TimeD/FLab Sample Id
P
b

T
y
p
e

X09:521ICIS 140-21680/1 
09:57ZZZZZZ

X10:021CCVL 140-21680/3 
X10:071ICV 140-21680/4 
X10:121ICB 140-21680/5 
X10:171ICSA 140-21680/6 
X10:221ICSAB 140-21680/7 
X10:271CRI 140-21680/8 
X10:321CCV 140-21680/9 
X10:371CCB 140-21680/10 
X10:421MB 140-21365/5-A T
X10:471LCS 140-21365/6-A T
X10:521LCSD 140-21365/7-A T
X10:571MB 140-21364/6-A T
X11:021LCS 140-21364/7-A T
X11:071LCSD 140-21364/8-A T
X11:121140-11849-2 T
X11:171140-11849-7 T
X11:221140-11849-7 PDS T
X11:265140-11849-7 SD T
X11:311CCV 140-21680/21 
X11:361CCB 140-21680/22 
X11:411140-11849-7 PDSD T
X11:461140-11849-12 T
X11:511140-11849-17 T

11:56ZZZZZZ
12:01ZZZZZZ
12:06ZZZZZZ
12:11ZZZZZZ
12:16ZZZZZZ
12:21ZZZZZZ
12:26ZZZZZZ

X12:311CCV 140-21680/33 
X12:361CCB 140-21680/34 

12:41ZZZZZZ
X12:562140-11849-1 T
X13:012140-11849-6 T
X13:062140-11849-6 PDS T
X13:112140-11849-6 PDSD T
X13:162140-11849-11 T
X13:212140-11849-16 T
X13:262140-11849-20 T

FORM XIII-IN
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Lab Name:   

Instrument ID: Analysis Method:

Start Date: End Date:07/02/2018  09:52 07/02/2018  14:32

13-IN
ANALYSIS RUN LOG

METALS

Job No.: 140-11849-1

SDG No.:

TestAmerica Knoxville

DUO 29/6010C

Analytes

TimeD/FLab Sample Id
P
b

T
y
p
e

X13:3110140-11849-6 SD T
X13:361CRI 140-21680/44 
X13:411CCV 140-21680/45 
X13:461CCB 140-21680/46 

13:51ZZZZZZ
13:56ZZZZZZ
14:01ZZZZZZ
14:06CCV 140-21680/50 
14:11CCB 140-21680/51 
14:16ZZZZZZ
14:21ZZZZZZ
14:26ZZZZZZ
14:32ZZZZZZ

Prep Types:
Total/NAT =

FORM XIII-IN

07/06/2018Page 131 of 409



Lab Name:   

Instrument ID: Analysis Method:

Start Date: End Date:07/03/2018  10:12 07/03/2018  11:59

13-IN
ANALYSIS RUN LOG

METALS

Job No.: 140-11849-1

SDG No.:

TestAmerica Knoxville

HG 29/7470A

Analytes

TimeD/FLab Sample Id
H
g

T
y
p
e

X10:12STD01REP1 140-21707/1 IC 
X10:15STD02REP1 140-21707/2 IC 
X10:17STD03REP1 140-21707/3 IC 
X10:20STD04REP1 140-21707/4 IC 
X10:22STD05REP1 140-21707/5 IC 
X10:25STD06REP1 140-21707/6 IC 
X10:27STD07REP1 140-21707/7 IC 
X10:301ICV 140-21655/16-A 
X10:321ICB 140-21655/17-A 
X10:341CRA 140-21655/18-A 
X10:371CCV 140-21655/19-A 
X10:391CCB 140-21655/20-A 
X10:421MB 140-21364/6-B T
X10:441LCS 140-21364/7-B T
X10:461LCSD 140-21364/8-B T
X10:491140-11849-1 T
X10:511140-11849-6 T
X10:541140-11849-6 PDS T
X10:561140-11849-6 PDSD T
X10:581140-11849-11 T
X11:011140-11849-16 T
X11:041140-11849-20 T
X11:061CCV 140-21655/19-A 
X11:091CCB 140-21655/20-A 
X11:121MB 140-21653/7-B T
X11:141LCS 140-21653/8-B T
X11:171140-11849-2 T
X11:201140-11849-7 T
X11:221140-11849-7 MS T
X11:251140-11849-7 MSD T
X11:271140-11849-12 T
X11:301140-11849-17 T
X11:321MB 140-21654/6-B T
X11:341LCS 140-21654/7-B T
X11:371CCV 140-21655/19-A 
X11:401CCB 140-21655/20-A 
X11:441140-11849-3 T
X11:461140-11849-8 T
X11:491140-11849-8 MS T
X11:511140-11849-8 MSD T
X11:541140-11849-13 T
X11:571CCV 140-21655/19-A 

FORM XIII-IN
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Lab Name:   

Instrument ID: Analysis Method:

Start Date: End Date:07/03/2018  10:12 07/03/2018  11:59

13-IN
ANALYSIS RUN LOG

METALS

Job No.: 140-11849-1

SDG No.:

TestAmerica Knoxville

HG 29/7470A

Analytes

TimeD/FLab Sample Id
H
g

T
y
p
e

X11:591CCB 140-21655/20-A 

Prep Types:
Total/NAT =

FORM XIII-IN
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Lab Name:   

Instrument ID: Analysis Method:

Start Date: End Date:07/05/2018  13:13 07/05/2018  14:36

13-IN
ANALYSIS RUN LOG

METALS

Job No.: 140-11849-1

SDG No.:

TestAmerica Knoxville

HG 29/7470A

Analytes

TimeD/FLab Sample Id
H
g

T
y
p
e

X13:13STD01REP1 140-21744/1 IC 
X13:16STD02REP1 140-21744/2 IC 
X13:18STD03REP1 140-21744/3 IC 
X13:22STD04REP1 140-21744/4 IC 
X13:24STD05REP1 140-21744/5 IC 
X13:27STD06REP1 140-21744/6 IC 
X13:30STD07REP1 140-21744/7 IC 
X13:321ICV 140-21715/17-A 
X13:351ICB 140-21715/18-A 
X13:371CRA 140-21715/19-A 
X13:401CCV 140-21715/20-A 
X13:431CCB 140-21715/21-A 
X13:461MB 140-21677/8-B T
X13:491LCS 140-21677/9-B T
X13:511140-11849-4 T
X13:531140-11849-9 T
X13:561140-11849-9 MS T
X13:591140-11849-9 MSD T
X14:011140-11849-14 T
X14:031140-11849-18 T
X14:061140-11849-21 T
X14:081CCV 140-21715/20-A 
X14:111CCB 140-21715/21-A 
X14:131MB 140-21678/7-B T
X14:161LCS 140-21678/8-B T
X14:191140-11849-5 T
X14:211140-11849-10 T
X14:241140-11849-10 MS T
X14:261140-11849-10 MSD T
X14:281140-11849-15 T
X14:311140-11849-19 T
X14:331CCV 140-21715/20-A 
X14:361CCB 140-21715/21-A 

Prep Types:
Total/NAT =

FORM XIII-IN
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15-IN

Lab Name: Job No.:

METALS

SDG No.:

TestAmerica Knoxville 140-11849-1

ICP INTERNAL STANDARDS RELATIVE INTENSITY SUMMARY

Lab Sample
ID

Time

Internal Standards %RI For:

Q

ElementElementElementElement

QQQQ

Element
Y Y

224.306 371.030

ICP Instrument ID: Start Date: End Date:DUO 07/02/2018 07/02/2018

ICIS 140-21680/1 09:52
CCVL 140-21680/3 10:02 99 100
ICV 140-21680/4 10:07 99 100
ICB 140-21680/5 10:12 100 100
ICSA 140-21680/6 10:17 87 91
ICSAB 140-21680/7 10:22 95 96
CRI 140-21680/8 10:27 100 100
CCV 140-21680/9 10:32 98 98
CCB 140-21680/10 10:37 100 100
MB 140-21365/5-A 10:42 99 99
LCS 140-21365/6-A 10:47 97 102
LCSD 140-21365/7-A 10:52 97 98
MB 140-21364/6-A 10:57 99 100
LCS 140-21364/7-A 11:02 96 97
LCSD 140-21364/8-A 11:07 96 98
140-11849-2 11:12 94 96
140-11849-7 11:17 95 96
140-11849-7 PDS 11:22 95 97
140-11849-7 SD 11:26 99 100
CCV 140-21680/21 11:31 97 98
CCB 140-21680/22 11:36 99 100
140-11849-7 PDSD 11:41
140-11849-12 11:46 94 95
140-11849-17 11:51 100 99
140-11849-1 11:56 100 100
140-11849-6 12:01 100 99
140-11849-6 PDS 12:06 98 98
140-11849-6 PDSD 12:11
140-11849-11 12:16 98 100
140-11849-16 12:21 98 98
140-11849-6 SD 12:26 99 99
CCV 140-21680/33 12:31 97 98
CCB 140-21680/34 12:36 99 99
140-11849-20 12:41 98 98
140-11849-1 12:56 99 99
140-11849-6 13:01 99 99
140-11849-6 PDS 13:06 99 99
140-11849-6 PDSD 13:11
140-11849-11 13:16 98 98
140-11849-16 13:21 98 99
140-11849-20 13:26 98 98

FORM XV - IN
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15-IN

Lab Name: Job No.:

METALS

SDG No.:

TestAmerica Knoxville 140-11849-1

ICP INTERNAL STANDARDS RELATIVE INTENSITY SUMMARY

Lab Sample
ID

Time

Internal Standards %RI For:

Q

ElementElementElementElement

QQQQ

Element
Y Y

224.306 371.030

ICP Instrument ID: Start Date: End Date:DUO 07/02/2018 07/02/2018

140-11849-6 SD 13:31 98 99
CRI 140-21680/44 13:36 98 98
CCV 140-21680/45 13:41 96 97
CCB 140-21680/46 13:46 98 103

FORM XV - IN
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Lab Name: Job No.:

SDG No.:

METALS BATCH WORKSHEET

140-11849-1

Batch Number: Batch Analyst:Batch Start Date:

Batch End Date:

Collins, Kerry N

06/28/18  13:00

06/21/18  10:0021364

Batch Method:

TestAmerica Knoxville

AT Prep (FH)

Lab Sample ID Client Sample ID Method Chain Basis InitialAmount FinalAmount HNO3ProbeRinseV
ol

HNO3ProbeRinsep
H

90L1HgCA1000P 
00027

90SPAREV-1P 
00012

M29 RUN 1 
FILT/PNR

1 Sample 100 mL 80 mL <2 SUAT Prep 
(FH), 
29/6010C

T140-11849-A-1

M29 RUN 2 
FILT/PNR

1 Sample 100 mL 95 mL <2 SUAT Prep 
(FH), 
29/6010C

T140-11849-A-6

M29 RUN 3 
FILT/PNR

1 Sample 100 mL 125 mL <2 SUAT Prep 
(FH), 
29/6010C

T140-11849-A-11

M29 BLANK 
FILT/HNO3

1 Sample 100 mL 100 mL <2 SUAT Prep 
(FH), 
29/6010C

T140-11849-A-16

A-6482 M29 MEDIA 
CHECK FILTER

1 Sample 100 mLAT Prep 
(FH), 
29/6010C

T140-11849-A-20

1 Sample 100 mLAT Prep 
(FH), 
29/6010C

MB 140-21364/6

1 Sample 100 mL 0.5 mL 1 mLAT Prep 
(FH), 
29/6010C

LCS 140-21364/7

1 Sample 100 mL 0.5 mL 1 mLAT Prep 
(FH), 
29/6010C

LCSD 
140-21364/8

Lab Sample ID Client Sample ID Method Chain Basis 90SPB1REV-1P 
00012

90SPCREV-1P 
00013

M29 RUN 1 
FILT/PNR

AT Prep 
(FH), 
29/6010C

T140-11849-A-1

M29 RUN 2 
FILT/PNR

AT Prep 
(FH), 
29/6010C

T140-11849-A-6

M29 RUN 3 
FILT/PNR

AT Prep 
(FH), 
29/6010C

T140-11849-A-11

M29 BLANK 
FILT/HNO3

AT Prep 
(FH), 
29/6010C

T140-11849-A-16

A-6482 M29 MEDIA 
CHECK FILTER

AT Prep 
(FH), 
29/6010C

T140-11849-A-20

The pound sign (#) in the amount added field denotes that the reagent was used undiluted. All calculations are performed using the stated concentration for 
this reagent.
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Lab Name: Job No.:

SDG No.:

METALS BATCH WORKSHEET

140-11849-1

Batch Number: Batch Analyst:Batch Start Date:

Batch End Date:

Collins, Kerry N

06/28/18  13:00

06/21/18  10:0021364

Batch Method:

TestAmerica Knoxville

AT Prep (FH)

Lab Sample ID Client Sample ID Method Chain Basis 90SPB1REV-1P 
00012

90SPCREV-1P 
00013

AT Prep 
(FH), 
29/6010C

MB 140-21364/6

1 mL 1 mLAT Prep 
(FH), 
29/6010C

LCS 140-21364/7

1 mL 1 mLAT Prep 
(FH), 
29/6010C

LCSD 
140-21364/8

Batch Notes

0.1N HNO3 ID 153383  20ml

Boric Acid ID 146738  2ml

End date/time for FH digestion 06/28/2018 13:00

Start date/time for FH digestion 06/21/2018 10:00

Filter Paper ID 40825501-8016

Hydrochloric Acid ID 161082  5ml

Hydrofluoric Acid ID 142779  3ml

Nitric Acid ID 161071  4ml

Hot Plate ID B

Microwave Oven ID CEMII

Oven, Bath or Block Temperature 1 91 Degrees C

Pipette/Syringe/Dispenser ID met-016

Program Name Air 1600  800W filt  1600W  pr+comb

Thermometer ID metals 6

Basis Basis Description

T Total/NA

The pound sign (#) in the amount added field denotes that the reagent was used undiluted. All calculations are performed using the stated concentration for 
this reagent.
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Lab Name: Job No.:

SDG No.:

METALS BATCH WORKSHEET

140-11849-1

Batch Number: Batch Analyst:Batch Start Date:

Batch End Date:

Collins, Kerry N

06/22/18  16:00

06/21/18  10:0021365

Batch Method:

TestAmerica Knoxville

AT Prep (BH)

Lab Sample ID Client Sample ID Method Chain Basis InitialAmount FinalAmount BH_pH BH_IV 90SPAREV-1P 
00012

90SPB1REV-1P 
00012

M29 RUN 1 
HNO3/H2O2

1 Sample 100 mL <2 SU 530 mLAT Prep 
(BH), 
29/6010C

T140-11849-A-2

M29 RUN 2 
HNO3/H2O2

1 Sample 100 mL <2 SU 460 mLAT Prep 
(BH), 
29/6010C

T140-11849-A-7

M29 RUN 3 
HNO3/H2O2

1 Sample 100 mL <2 SU 570 mLAT Prep 
(BH), 
29/6010C

T140-11849-A-12

M29 BLANK 
HNO3/H2O2

1 Sample 100 mL <2 SU 100 mLAT Prep 
(BH), 
29/6010C

T140-11849-A-17

1 Sample 100 mLAT Prep 
(BH), 
29/6010C

MB 140-21365/5

1 Sample 100 mL 1 mL 1 mLAT Prep 
(BH), 
29/6010C

LCS 140-21365/6

1 Sample 100 mL 1 mL 1 mLAT Prep 
(BH), 
29/6010C

LCSD 
140-21365/7

Lab Sample ID Client Sample ID Method Chain Basis 90SPCREV-1P 
00013

M29 RUN 1 
HNO3/H2O2

AT Prep 
(BH), 
29/6010C

T140-11849-A-2

M29 RUN 2 
HNO3/H2O2

AT Prep 
(BH), 
29/6010C

T140-11849-A-7

M29 RUN 3 
HNO3/H2O2

AT Prep 
(BH), 
29/6010C

T140-11849-A-12

M29 BLANK 
HNO3/H2O2

AT Prep 
(BH), 
29/6010C

T140-11849-A-17

AT Prep 
(BH), 
29/6010C

MB 140-21365/5

1 mLAT Prep 
(BH), 
29/6010C

LCS 140-21365/6

The pound sign (#) in the amount added field denotes that the reagent was used undiluted. All calculations are performed using the stated concentration for 
this reagent.
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Lab Name: Job No.:

SDG No.:

METALS BATCH WORKSHEET

140-11849-1

Batch Number: Batch Analyst:Batch Start Date:

Batch End Date:

Collins, Kerry N

06/22/18  16:00

06/21/18  10:0021365

Batch Method:

TestAmerica Knoxville

AT Prep (BH)

Lab Sample ID Client Sample ID Method Chain Basis 90SPCREV-1P 
00013

1 mLAT Prep 
(BH), 
29/6010C

LCSD 
140-21365/7

Batch Notes

End date/time for BH digestion 06/22/2018 16:00

Start date/time for BH digestion 06/21/2018 10:00

Filter Paper ID 40825501-8016

Hydrogen Peroxide ID 147353  0.540ml

Hydrochloric Acid ID 161082  8ml

Nitric Acid ID 161376  16ml

Hot Plate ID B

Oven, Bath or Block Temperature 1 6/21/18 91  6/22/18  93 Degrees C

Pipette/Syringe/Dispenser ID met-016

Thermometer ID metals 6

Basis Basis Description

T Total/NA

The pound sign (#) in the amount added field denotes that the reagent was used undiluted. All calculations are performed using the stated concentration for 
this reagent.
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Lab Name: Job No.:

SDG No.:

METALS BATCH WORKSHEET

140-11849-1

Batch Number: Batch Analyst:Batch Start Date:

Batch End Date:

Collins, Kerry N

06/28/18  13:00

06/21/18  10:0021364

Batch Method:

TestAmerica Knoxville

AT Prep (FH)

Lab Sample ID Client Sample ID Method Chain Basis InitialAmount FinalAmount HNO3ProbeRinseV
ol

HNO3ProbeRinsep
H

90L1HgCA1000P 
00027

90SPAREV-1P 
00012

M29 RUN 1 
FILT/PNR

1 Sample 100 mL 80 mL <2 SUAT Prep 
(FH), AT 
Prep FH, 
29/7470A

T140-11849-A-1

M29 RUN 2 
FILT/PNR

1 Sample 100 mL 95 mL <2 SUAT Prep 
(FH), AT 
Prep FH, 
29/7470A

T140-11849-A-6

M29 RUN 3 
FILT/PNR

1 Sample 100 mL 125 mL <2 SUAT Prep 
(FH), AT 
Prep FH, 
29/7470A

T140-11849-A-11

M29 BLANK 
FILT/HNO3

1 Sample 100 mL 100 mL <2 SUAT Prep 
(FH), AT 
Prep FH, 
29/7470A

T140-11849-A-16

A-6482 M29 MEDIA 
CHECK FILTER

1 Sample 100 mLAT Prep 
(FH), AT 
Prep FH, 
29/7470A

T140-11849-A-20

1 Sample 100 mLAT Prep 
(FH), AT 
Prep FH, 
29/7470A

MB 140-21364/6

1 Sample 100 mL 0.5 mL 1 mLAT Prep 
(FH), AT 
Prep FH, 
29/7470A

LCS 140-21364/7

1 Sample 100 mL 0.5 mL 1 mLAT Prep 
(FH), AT 
Prep FH, 
29/7470A

LCSD 
140-21364/8

Lab Sample ID Client Sample ID Method Chain Basis 90SPB1REV-1P 
00012

90SPCREV-1P 
00013

M29 RUN 1 
FILT/PNR

AT Prep 
(FH), AT 
Prep FH, 
29/7470A

T140-11849-A-1

The pound sign (#) in the amount added field denotes that the reagent was used undiluted. All calculations are performed using the stated concentration for 
this reagent.
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Lab Name: Job No.:

SDG No.:

METALS BATCH WORKSHEET

140-11849-1

Batch Number: Batch Analyst:Batch Start Date:

Batch End Date:

Collins, Kerry N

06/28/18  13:00

06/21/18  10:0021364

Batch Method:

TestAmerica Knoxville

AT Prep (FH)

Lab Sample ID Client Sample ID Method Chain Basis 90SPB1REV-1P 
00012

90SPCREV-1P 
00013

M29 RUN 2 
FILT/PNR

AT Prep 
(FH), AT 
Prep FH, 
29/7470A

T140-11849-A-6

M29 RUN 3 
FILT/PNR

AT Prep 
(FH), AT 
Prep FH, 
29/7470A

T140-11849-A-11

M29 BLANK 
FILT/HNO3

AT Prep 
(FH), AT 
Prep FH, 
29/7470A

T140-11849-A-16

A-6482 M29 MEDIA 
CHECK FILTER

AT Prep 
(FH), AT 
Prep FH, 
29/7470A

T140-11849-A-20

AT Prep 
(FH), AT 
Prep FH, 
29/7470A

MB 140-21364/6

1 mL 1 mLAT Prep 
(FH), AT 
Prep FH, 
29/7470A

LCS 140-21364/7

1 mL 1 mLAT Prep 
(FH), AT 
Prep FH, 
29/7470A

LCSD 
140-21364/8

The pound sign (#) in the amount added field denotes that the reagent was used undiluted. All calculations are performed using the stated concentration for 
this reagent.
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Lab Name: Job No.:

SDG No.:

METALS BATCH WORKSHEET

140-11849-1

Batch Number: Batch Analyst:Batch Start Date:

Batch End Date:

Collins, Kerry N

06/28/18  13:00

06/21/18  10:0021364

Batch Method:

TestAmerica Knoxville

AT Prep (FH)

Batch Notes

0.1N HNO3 ID 153383  20ml

Boric Acid ID 146738  2ml

End date/time for FH digestion 06/28/2018 13:00

Start date/time for FH digestion 06/21/2018 10:00

Filter Paper ID 40825501-8016

Hydrochloric Acid ID 161082  5ml

Hydrofluoric Acid ID 142779  3ml

Nitric Acid ID 161071  4ml

Hot Plate ID B

Microwave Oven ID CEMII

Oven, Bath or Block Temperature 1 91 Degrees C

Pipette/Syringe/Dispenser ID met-016

Program Name Air 1600  800W filt  1600W  pr+comb

Thermometer ID metals 6

Basis Basis Description

T Total/NA

The pound sign (#) in the amount added field denotes that the reagent was used undiluted. All calculations are performed using the stated concentration for 
this reagent.
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Lab Name: Job No.:

SDG No.:

METALS BATCH WORKSHEET

140-11849-1

Batch Number: Batch Analyst:Batch Start Date:

Batch End Date:

Wilburn, Donna K07/02/18  09:1621653

Batch Method:

TestAmerica Knoxville

Air Train Vol.

Lab Sample ID Client Sample ID Method Chain Basis InitialAmount FinalAmount

M29 RUN 1 
HNO3/H2O2

1 Sample 100 mLAir Train 
Vol., AT 
Prep (BH), 
29/7470A

T140-11849-A-2

M29 RUN 2 
HNO3/H2O2

1 Sample 100 mLAir Train 
Vol., AT 
Prep (BH), 
29/7470A

T140-11849-A-7

M29 RUN 2 
HNO3/H2O2

1 Sample 100 mLAir Train 
Vol., AT 
Prep (BH), 
29/7470A

T140-11849-A-7 
MS

M29 RUN 2 
HNO3/H2O2

1 Sample 100 mLAir Train 
Vol., AT 
Prep (BH), 
29/7470A

T140-11849-A-7 
MSD

M29 RUN 3 
HNO3/H2O2

1 Sample 100 mLAir Train 
Vol., AT 
Prep (BH), 
29/7470A

T140-11849-A-12

M29 BLANK 
HNO3/H2O2

1 Sample 100 mLAir Train 
Vol., AT 
Prep (BH), 
29/7470A

T140-11849-A-17

1 Sample 100 mLAir Train 
Vol., AT 
Prep (BH), 
29/7470A

MB 140-21653/7

1 Sample 100 mLAir Train 
Vol., AT 
Prep (BH), 
29/7470A

LCS 140-21653/8

Batch Notes

Basis Basis Description

T Total/NA

The pound sign (#) in the amount added field denotes that the reagent was used undiluted. All calculations are performed using the stated concentration for 
this reagent.
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Lab Name: Job No.:

SDG No.:

METALS BATCH WORKSHEET

140-11849-1

Batch Number: Batch Analyst:Batch Start Date:

Batch End Date:

Wilburn, Donna K07/02/18  09:1921654

Batch Method:

TestAmerica Knoxville

Air Train Vol.

Lab Sample ID Client Sample ID Method Chain Basis InitialAmount FinalAmount

M29 RUN 1 EMPTY 1 Sample 60.0 mLAir Train 
Vol., AT 
Prep 
(Empty), 
29/7470A

T140-11849-A-3

M29 RUN 2 EMPTY 1 Sample 40.0 mLAir Train 
Vol., AT 
Prep 
(Empty), 
29/7470A

T140-11849-A-8

M29 RUN 2 EMPTY 1 Sample 40.0 mLAir Train 
Vol., AT 
Prep 
(Empty), 
29/7470A

T140-11849-A-8 
MS

M29 RUN 2 EMPTY 1 Sample 40.0 mLAir Train 
Vol., AT 
Prep 
(Empty), 
29/7470A

T140-11849-A-8 
MSD

M29 RUN 3 EMPTY 1 Sample 30.0 mLAir Train 
Vol., AT 
Prep 
(Empty), 
29/7470A

T140-11849-A-13

1 Sample 50.0 mLAir Train 
Vol., AT 
Prep 
(Empty), 
29/7470A

MB 140-21654/6

1 Sample 50.0 mLAir Train 
Vol., AT 
Prep 
(Empty), 
29/7470A

LCS 140-21654/7

Batch Notes

The pound sign (#) in the amount added field denotes that the reagent was used undiluted. All calculations are performed using the stated concentration for 
this reagent.
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Lab Name: Job No.:

SDG No.:

METALS BATCH WORKSHEET

140-11849-1

Batch Number: Batch Analyst:Batch Start Date:

Batch End Date:

Wilburn, Donna K07/02/18  09:1921654

Batch Method:

TestAmerica Knoxville

Air Train Vol.

Basis Basis Description

T Total/NA

The pound sign (#) in the amount added field denotes that the reagent was used undiluted. All calculations are performed using the stated concentration for 
this reagent.
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Lab Name: Job No.:

SDG No.:

METALS BATCH WORKSHEET

140-11849-1

Batch Number: Batch Analyst:Batch Start Date:

Batch End Date:

Wilburn, Donna K

07/02/18  12:50

07/02/18  09:2221655

Batch Method:

TestAmerica Knoxville

AT Prep FH

Lab Sample ID Client Sample ID Method Chain Basis InitialAmount FinalAmount 90L1HGDayCAL 
00255

90L1HGDayVER 
00232

M29 RUN 1 
FILT/PNR

5.0 mL 50.0 mLAT Prep FH, 
29/7470A

T140-11849-A-1-A

M29 RUN 2 
FILT/PNR

5.0 mL 50.0 mLAT Prep FH, 
29/7470A

T140-11849-A-6-A

M29 RUN 3 
FILT/PNR

5.0 mL 50.0 mLAT Prep FH, 
29/7470A

T140-11849-A-11-
A

M29 BLANK 
FILT/HNO3

5.0 mL 50.0 mLAT Prep FH, 
29/7470A

T140-11849-A-16-
A

A-6482 M29 MEDIA 
CHECK FILTER

5.0 mL 50.0 mLAT Prep FH, 
29/7470A

T140-11849-A-20-
A

5.0 mL 50.0 mLAT Prep FH, 
29/7470A

MB 
140-21364/6-A

5.0 mL 50.0 mLAT Prep FH, 
29/7470A

LCS 
140-21364/7-A

5.0 mL 50.0 mLAT Prep FH, 
29/7470A

LCSD 
140-21364/8-A

50.0 mL 50.0 mL 1.25 mLAT Prep FH, 
29/7470A

ICV 
140-21655/16

50.0 mL 50.0 mLAT Prep FH, 
29/7470A

ICB 
140-21655/17

50.0 mL 50.0 mL 0.1 mLAT Prep FH, 
29/7470A

CRA 
140-21655/18

50.0 mL 50.0 mL 2.5 mLAT Prep FH, 
29/7470A

CCV 
140-21655/19

50.0 mL 50.0 mLAT Prep FH, 
29/7470A

CCB 
140-21655/20

The pound sign (#) in the amount added field denotes that the reagent was used undiluted. All calculations are performed using the stated concentration for 
this reagent.
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Lab Name: Job No.:

SDG No.:

METALS BATCH WORKSHEET

140-11849-1

Batch Number: Batch Analyst:Batch Start Date:

Batch End Date:

Wilburn, Donna K

07/02/18  12:50

07/02/18  09:2221655

Batch Method:

TestAmerica Knoxville

AT Prep FH

Batch Notes

Hydroxylamine Hydrochloride ID 162293

Sulfuric Acid ID 162299

Hydrochloric Acid ID 161075

Nitric Acid ID 161068

Hood ID # 4

Hot Block ID D

Potassium Persulfate ID 165560

Potassium Permanganate ID 165306

Oven, Bath or Block Temperature 1 10:50 am          12:50 am Degrees C

Pipette/Syringe/Dispenser ID MET-015_016_017

Thermometer ID Metals 14

Digestion Tube/Cup ID 041817

Uncorrected Temperature 95 Degrees C

Basis Basis Description

T Total/NA

The pound sign (#) in the amount added field denotes that the reagent was used undiluted. All calculations are performed using the stated concentration for 
this reagent.
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Lab Name: Job No.:

SDG No.:

METALS BATCH WORKSHEET

140-11849-1

Batch Number: Batch Analyst:Batch Start Date:

Batch End Date:

Wilburn, Donna K

07/02/18  12:50

07/02/18  09:2521656

Batch Method:

TestAmerica Knoxville

AT Prep (BH)

Lab Sample ID Client Sample ID Method Chain Basis InitialAmount FinalAmount 90L1HGDayCAL 
00255

AnalysisComment

M29 RUN 1 
HNO3/H2O2

2.50 mL 50.0 mL Added 
additional 
4.0mL of 
potassium 

permanganate

AT Prep 
(BH), 
29/7470A

T140-11849-A-2-B

M29 RUN 2 
HNO3/H2O2

2.50 mL 50.0 mL Added 
additional 
4.0mL of 
potassium 

permanganate

AT Prep 
(BH), 
29/7470A

T140-11849-A-7-B

M29 RUN 2 
HNO3/H2O2

2.50 mL 50.0 mL 0.5 mL Added 
additional 
4.0mL of 
potassium 

permanganate

AT Prep 
(BH), 
29/7470A

T140-11849-A-7-C 
MS

M29 RUN 2 
HNO3/H2O2

2.50 mL 50.0 mL 0.5 mL Added 
additional 
4.0mL of 
potassium 

permanganate

AT Prep 
(BH), 
29/7470A

T140-11849-A-7-D 
MSD

M29 RUN 3 
HNO3/H2O2

2.50 mL 50.0 mL Added 
additional 
4.0mL of 
potassium 

permanganate

AT Prep 
(BH), 
29/7470A

T140-11849-A-12-
B

M29 BLANK 
HNO3/H2O2

2.50 mL 50.0 mL Added 
additional 
4.0mL of 
potassium 

permanganate

AT Prep 
(BH), 
29/7470A

T140-11849-A-17-
B

2.50 mL 50.0 mL Added 
additional 
4.0mL of 
potassium 

permanganate

AT Prep 
(BH), 
29/7470A

MB 
140-21653/7-A

2.50 mL 50.0 mL 2.5 mL Added 
additional 
4.0mL of 
potassium 

permanganate

AT Prep 
(BH), 
29/7470A

LCS 
140-21653/8-A

The pound sign (#) in the amount added field denotes that the reagent was used undiluted. All calculations are performed using the stated concentration for 
this reagent.
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Lab Name: Job No.:

SDG No.:

METALS BATCH WORKSHEET

140-11849-1

Batch Number: Batch Analyst:Batch Start Date:

Batch End Date:

Wilburn, Donna K

07/02/18  12:50

07/02/18  09:2521656

Batch Method:

TestAmerica Knoxville

AT Prep (BH)

Batch Notes

Hydroxylamine Hydrochloride ID 162293   3.0mL

Sulfuric Acid Lot Number 162299   2.5mL

Lot # of hydrochloric acid 161075   2.0mL

Lot # of Nitric Acid 161068   1.25mL

Hood ID # 4

Hot Block ID D

Potassium Persulfate ID 165560   4.0mL

Potassium Permanganate ID 165306   7.5mL

Oven, Bath or Block Temperature 1 10:50 am             12:50 pm Celsius

Pipette/Syringe/Dispenser ID MET-016_017

Temperature 95 Celsius

Thermometer ID Metals 14

Digestion Tube/Cup ID 041817

Uncorrected Temperature 95 Celsius

Basis Basis Description

T Total/NA

The pound sign (#) in the amount added field denotes that the reagent was used undiluted. All calculations are performed using the stated concentration for 
this reagent.
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Lab Name: Job No.:

SDG No.:

METALS BATCH WORKSHEET

140-11849-1

Batch Number: Batch Analyst:Batch Start Date:

Batch End Date:

Wilburn, Donna K

07/02/18  12:50

07/02/18  09:2721657

Batch Method:

TestAmerica Knoxville

AT Prep (Empty)

Lab Sample ID Client Sample ID Method Chain Basis InitialAmount FinalAmount 90L1HGDayCAL 
00255

M29 RUN 1 EMPTY 2.50 mL 50.0 mLAT Prep 
(Empty), 
29/7470A

T140-11849-A-3-A

M29 RUN 2 EMPTY 2.50 mL 50.0 mLAT Prep 
(Empty), 
29/7470A

T140-11849-A-8-A

M29 RUN 2 EMPTY 2.50 mL 50.0 mL 0.5 mLAT Prep 
(Empty), 
29/7470A

T140-11849-A-8-B 
MS

M29 RUN 2 EMPTY 2.50 mL 50.0 mL 0.5 mLAT Prep 
(Empty), 
29/7470A

T140-11849-A-8-C 
MSD

M29 RUN 3 EMPTY 2.50 mL 50.0 mLAT Prep 
(Empty), 
29/7470A

T140-11849-A-13-
A

2.50 mL 50.0 mLAT Prep 
(Empty), 
29/7470A

MB 
140-21654/6-A

2.50 mL 50.0 mL 2.5 mLAT Prep 
(Empty), 
29/7470A

LCS 
140-21654/7-A

The pound sign (#) in the amount added field denotes that the reagent was used undiluted. All calculations are performed using the stated concentration for 
this reagent.
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Lab Name: Job No.:

SDG No.:

METALS BATCH WORKSHEET

140-11849-1

Batch Number: Batch Analyst:Batch Start Date:

Batch End Date:

Wilburn, Donna K

07/02/18  12:50

07/02/18  09:2721657

Batch Method:

TestAmerica Knoxville

AT Prep (Empty)

Batch Notes

Hydroxylamine Hydrochloride ID 162293   3.0mL

Sulfuric Acid Lot Number 162299   2.5mL

Lot # of hydrochloric acid 161075   2.0mL

Lot # of Nitric Acid 161068   1.25mL

Hood ID # 4

Hot Block ID D

Potassium Persulfate ID 165560   4.0mL

Potassium Permanganate ID 165306   7.5mL

Oven, Bath or Block Temperature 1 10:50 am            12:50 pm Celsius

Pipette/Syringe/Dispenser ID MET-016_017

Temperature 95

Thermometer ID Metals 14

Digestion Tube/Cup ID 041817

Uncorrected Temperature 95 Celsius

Basis Basis Description

T Total/NA

The pound sign (#) in the amount added field denotes that the reagent was used undiluted. All calculations are performed using the stated concentration for 
this reagent.
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Lab Name: Job No.:

SDG No.:

METALS BATCH WORKSHEET

140-11849-1

Batch Number: Batch Analyst:Batch Start Date:

Batch End Date:

Wilburn, Donna K07/03/18  08:0021677

Batch Method:

TestAmerica Knoxville

Air Train Vol.

Lab Sample ID Client Sample ID Method Chain Basis InitialAmount FinalAmount

M29 RUN 1 KMNO4 1 Sample 380 mLAir Train 
Vol., AT 
Prep 
(KMnO4), 
29/7470A

T140-11849-A-4

M29 RUN 2 KMNO4 1 Sample 370 mLAir Train 
Vol., AT 
Prep 
(KMnO4), 
29/7470A

T140-11849-A-9

M29 RUN 2 KMNO4 1 Sample 370 mLAir Train 
Vol., AT 
Prep 
(KMnO4), 
29/7470A

T140-11849-A-9 
MS

M29 RUN 2 KMNO4 1 Sample 370 mLAir Train 
Vol., AT 
Prep 
(KMnO4), 
29/7470A

T140-11849-A-9 
MSD

M29 RUN 3 KMNO4 1 Sample 375 mLAir Train 
Vol., AT 
Prep 
(KMnO4), 
29/7470A

T140-11849-A-14

M29 BLANK WATER 1 Sample 100 mLAir Train 
Vol., AT 
Prep 
(KMnO4), 
29/7470A

T140-11849-A-18

M29 BLANK KMnO4 1 Sample 100 mLAir Train 
Vol., AT 
Prep 
(KMnO4), 
29/7470A

T140-11849-A-21

1 Sample 50.0 mLAir Train 
Vol., AT 
Prep 
(KMnO4), 
29/7470A

MB 140-21677/8

The pound sign (#) in the amount added field denotes that the reagent was used undiluted. All calculations are performed using the stated concentration for 
this reagent.
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Lab Name: Job No.:

SDG No.:

METALS BATCH WORKSHEET

140-11849-1

Batch Number: Batch Analyst:Batch Start Date:

Batch End Date:

Wilburn, Donna K07/03/18  08:0021677

Batch Method:

TestAmerica Knoxville

Air Train Vol.

Lab Sample ID Client Sample ID Method Chain Basis InitialAmount FinalAmount

1 Sample 50.0 mLAir Train 
Vol., AT 
Prep 
(KMnO4), 
29/7470A

LCS 140-21677/9

Batch Notes

Basis Basis Description

T Total/NA

The pound sign (#) in the amount added field denotes that the reagent was used undiluted. All calculations are performed using the stated concentration for 
this reagent.
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Lab Name: Job No.:

SDG No.:

METALS BATCH WORKSHEET

140-11849-1

Batch Number: Batch Analyst:Batch Start Date:

Batch End Date:

Wilburn, Donna K07/03/18  08:0021678

Batch Method:

TestAmerica Knoxville

Air Train Vol.

Lab Sample ID Client Sample ID Method Chain Basis InitialAmount FinalAmount

M29 RUN 1 HCL 1 Sample 270 mLAir Train 
Vol., AT 
Prep (HCl), 
29/7470A

T140-11849-A-5

M29 RUN 2 HCL 1 Sample 285 mLAir Train 
Vol., AT 
Prep (HCl), 
29/7470A

T140-11849-A-10

M29 RUN 2 HCL 1 Sample 285 mLAir Train 
Vol., AT 
Prep (HCl), 
29/7470A

T140-11849-A-10 
MS

M29 RUN 2 HCL 1 Sample 285 mLAir Train 
Vol., AT 
Prep (HCl), 
29/7470A

T140-11849-A-10 
MSD

M29 RUN 3 HCL 1 Sample 290 mLAir Train 
Vol., AT 
Prep (HCl), 
29/7470A

T140-11849-A-15

M29 BLANK HCL 1 Sample 150 mLAir Train 
Vol., AT 
Prep (HCl), 
29/7470A

T140-11849-A-19

1 Sample 50 mLAir Train 
Vol., AT 
Prep (HCl), 
29/7470A

MB 140-21678/7

1 Sample 50 mLAir Train 
Vol., AT 
Prep (HCl), 
29/7470A

LCS 140-21678/8

Batch Notes

Basis Basis Description

T Total/NA

The pound sign (#) in the amount added field denotes that the reagent was used undiluted. All calculations are performed using the stated concentration for 
this reagent.
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Lab Name: Job No.:

SDG No.:

METALS BATCH WORKSHEET

140-11849-1

Batch Number: Batch Analyst:Batch Start Date:

Batch End Date:

Wilburn, Donna K

07/05/18  11:30

07/05/18  08:0021715

Batch Method:

TestAmerica Knoxville

AT Prep (KMnO4)

Lab Sample ID Client Sample ID Method Chain Basis InitialAmount FinalAmount 90L1HGDayCAL 
00256

90L1HGDayVER 
00233

M29 RUN 1 KMNO4 25.0 mL 50.0 mLAT Prep 
(KMnO4), 
29/7470A

T140-11849-A-4-A

M29 RUN 2 KMNO4 25.0 mL 50.0 mLAT Prep 
(KMnO4), 
29/7470A

T140-11849-A-9-A

M29 RUN 2 KMNO4 25.0 mL 50.0 mL 0.5 mLAT Prep 
(KMnO4), 
29/7470A

T140-11849-A-9-B 
MS

M29 RUN 2 KMNO4 25.0 mL 50.0 mL 0.5 mLAT Prep 
(KMnO4), 
29/7470A

T140-11849-A-9-C 
MSD

M29 RUN 3 KMNO4 25.0 mL 50.0 mLAT Prep 
(KMnO4), 
29/7470A

T140-11849-A-14-
A

M29 BLANK WATER 25.0 mL 50.0 mLAT Prep 
(KMnO4), 
29/7470A

T140-11849-A-18-
A

M29 BLANK KMnO4 25.0 mL 50.0 mLAT Prep 
(KMnO4), 
29/7470A

T140-11849-A-21-
A

25.0 mL 50.0 mLAT Prep 
(KMnO4), 
29/7470A

MB 
140-21677/8-A

25.0 mL 50.0 mL 2.5 mLAT Prep 
(KMnO4), 
29/7470A

LCS 
140-21677/9-A

50.0 mL 50.0 mL 1.25 mLAT Prep 
(KMnO4), 
29/7470A

ICV 
140-21715/17

50.0 mL 50.0 mLAT Prep 
(KMnO4), 
29/7470A

ICB 
140-21715/18

50.0 mL 50.0 mL 0.1 mLAT Prep 
(KMnO4), 
29/7470A

CRA 
140-21715/19

50.0 mL 50.0 mL 2.5 mLAT Prep 
(KMnO4), 
29/7470A

CCV 
140-21715/20

50.0 mL 50.0 mLAT Prep 
(KMnO4), 
29/7470A

CCB 
140-21715/21

The pound sign (#) in the amount added field denotes that the reagent was used undiluted. All calculations are performed using the stated concentration for 
this reagent.
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Lab Name: Job No.:

SDG No.:

METALS BATCH WORKSHEET

140-11849-1

Batch Number: Batch Analyst:Batch Start Date:

Batch End Date:

Wilburn, Donna K

07/05/18  11:30

07/05/18  08:0021715

Batch Method:

TestAmerica Knoxville

AT Prep (KMnO4)

Batch Notes

Hydroxylamine Hydrochloride ID 162293   3.0mL

Sulfuric Acid Lot Number 162299   2.5mL

Lot # of hydrochloric acid 161075   2.0mL

Lot # of Nitric Acid 161068   1.25mL

Hood ID # 4

Hot Block ID D

Potassium Persulfate ID 165560   4.0mL

Potassium Permanganate ID 165306   7.5mL

Oven, Bath or Block Temperature 1 95           9:35am         11:35am Degrees C

Pipette ID MET-015_016_017

Temperature 95 Degrees C

Thermometer ID Metals 14

Digestion Tube/Cup ID 041817

Uncorrected Temperature 95 Degrees C

Basis Basis Description

T Total/NA

The pound sign (#) in the amount added field denotes that the reagent was used undiluted. All calculations are performed using the stated concentration for 
this reagent.
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Lab Name: Job No.:

SDG No.:

METALS BATCH WORKSHEET

140-11849-1

Batch Number: Batch Analyst:Batch Start Date:

Batch End Date:

Wilburn, Donna K

07/05/18  11:35

07/05/18  08:0021719

Batch Method:

TestAmerica Knoxville

AT Prep (HCl)

Lab Sample ID Client Sample ID Method Chain Basis ImpingerVol KMnO4_HCLRinse InitialAmount FinalAmount 90L1HGDayCAL 
00256

M29 RUN 1 HCL 220 mL 50.0 mL 10.0 mL 50.0 mLAT Prep 
(HCl), 
29/7470A

T140-11849-A-5-A

M29 RUN 2 HCL 235 mL 50.0 mL 10.0 mL 50.0 mLAT Prep 
(HCl), 
29/7470A

T140-11849-A-10-
A

M29 RUN 2 HCL 235 mL 50.0 mL 10.0 mL 50.0 mL 0.5 mLAT Prep 
(HCl), 
29/7470A

T140-11849-A-10-
B MS

M29 RUN 2 HCL 235 mL 50.0 mL 10.0 mL 50.0 mL 0.5 mLAT Prep 
(HCl), 
29/7470A

T140-11849-A-10-
C MSD

M29 RUN 3 HCL 240 mL 50.0 mL 10.0 mL 50.0 mLAT Prep 
(HCl), 
29/7470A

T140-11849-A-15-
A

M29 BLANK HCL 100 mL 50.0 mL 10.0 mL 50.0 mLAT Prep 
(HCl), 
29/7470A

T140-11849-A-19-
A

10.0 mL 50.0 mLAT Prep 
(HCl), 
29/7470A

MB 
140-21678/7-A

10.0 mL 50.0 mL 2.5 mLAT Prep 
(HCl), 
29/7470A

LCS 
140-21678/8-A

The pound sign (#) in the amount added field denotes that the reagent was used undiluted. All calculations are performed using the stated concentration for 
this reagent.
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Lab Name: Job No.:

SDG No.:

METALS BATCH WORKSHEET

140-11849-1

Batch Number: Batch Analyst:Batch Start Date:

Batch End Date:

Wilburn, Donna K

07/05/18  11:35

07/05/18  08:0021719

Batch Method:

TestAmerica Knoxville

AT Prep (HCl)

Batch Notes

Hydroxylamine Hydrochloride ID 162293

Filter ID 9811397

Sulfuric Acid Lot Number 162299

Lot # of hydrochloric acid 161075

Hydrochloric Acid ID 00018

Lot # of Nitric Acid 161068

Hood ID # 4

Hot Block ID D

Potassium Persulfate ID 165560

Potassium Permanganate ID 165306

Oven, Bath or Block Temperature 1 95            9:35am              11:35am Celsius

Pipette ID MET-016_017

Temperature 95 Celsius

Thermometer ID Metals 14

Digestion Tube/Cup ID 041817

Uncorrected Temperature 95 Celsius

Basis Basis Description

T Total/NA

The pound sign (#) in the amount added field denotes that the reagent was used undiluted. All calculations are performed using the stated concentration for 
this reagent.
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Sample Name: ICIS        Acquired: 7/2/2018 9:52:19        Type: Cal

Method: MT0007(v23) AIR HF 022718(v6)        Mode: IR        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

  Ag3280A
 328.068 {103}

 (Y_3710A)
 Cts/S

 -.00012       
  .00002
 17.004

 -.00014  
 -.00011  
 -.00010  

  Al3082R
 308.215 {109}

 (Y_3710R)
 Cts/S

 .00054       
 .00007
 13.300

 .00049  
 .00052  
 .00063  

  As1890A
 189.042 {478}

 (Y_2243A)
 Cts/S

 -.00067       
  .00003
 3.8156

 -.00067  
 -.00070  
 -.00065  

  B_2496A
 249.678 {135}

 (Y_3710A)
 Cts/S

 .00032       
 .00001
 2.5760

 .00031  
 .00033  
 .00032  

  Ba4554R
 455.403 { 74}

 (Y_3710R)
 Cts/S

 .00142       
 .00010
 6.7624

 .00131  
 .00145  
 .00149  

  Be3130A
 313.042 {108}

 (Y_3710A)
 Cts/S

 -.00027       
  .00001
 2.9483

 -.00026  
 -.00027  
 -.00028  

  Ca3179R
 317.933 {106}

 (Y_3710R)
 Cts/S

 .00458       
 .00017
 3.6800

 .00446  
 .00477  
 .00451  

  Cd2265A
 226.502 {449}

 (Y_2243A)
 Cts/S

 -.00079       
  .00010
 13.148

 -.00086  
 -.00085  
 -.00067  

  Co2286A
 228.616 {447}

 (Y_2243A)
 Cts/S

 -.00093       
  .00005
 5.5783

 -.00090  
 -.00099  
 -.00090  

  Cr2677A
 267.716 {126}

 (Y_3710A)
 Cts/S

 -.00001       
  .00001
 184.70

 -.00000  
  .00000  
 -.00002  

  Cu3247A
 324.754 {104}

 (Y_3710A)
 Cts/S

 .00039       
 .00002
 4.2395

 .00040  
 .00037  
 .00039  

  Fe2599R
 259.940 {130}

 (Y_3710R)
 Cts/S

 .00004       
 .00009
 240.11

 .00015  
 -.00001  
 -.00002  

  K_7664R
 766.490 { 44}

 (Y_3710R)
 Cts/S

 .00142       
 .00010
 6.9309

 .00142  
 .00132  
 .00152  

  Li6707R
 670.784 { 50}

 (Y_3710R)
 Cts/S

 -.00197       
  .00031
 15.756

 -.00192  
 -.00169  
 -.00231  

  Mg2790R
 279.079 {121}

 (Y_3710R)
 Cts/S

 .00007       
 .00013
 178.30

 -.00004  
  .00021  
  .00004  

  Mn2576A
 257.610 {131}

 (Y_3710A)
 Cts/S

 .00003       
 .00001
 38.492

 .00004  
 .00004  
 .00002  

  Mo2020A
 202.030 {467}

 (Y_2243A)
 Cts/S

 .00014       
 .00003
 21.427

 .00017  
 .00015  
 .00011  

  aN
 330.237 {102}

 (Y_3710R)
 Cts/S

 -.00036       
  .00010
 28.321

 -.00047  
 -.00031  
 -.00028  

07/06/2018Page 165 of 409



Sample Name: ICIS        Acquired: 7/2/2018 9:52:19        Type: Cal

Method: MT0007(v23) AIR HF 022718(v6)        Mode: IR        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

  Na5895R
 589.592 { 57}

 (Y_3710R)
 Cts/S

 .00089       
 .00018
 20.543

 .00109  
 .00075  
 .00082  

  Ni2316A
 231.604 {445}

 (Y_2243A)
 Cts/S

 -.00155       
  .00018
 11.674

 -.00153  
 -.00138  
 -.00174  

  P_1782A
 178.284 {489}

 (Y_2243A)
 Cts/S

 .00026       
 .00005
 19.425

 .00032  
 .00024  
 .00023  

  Pb2203A
 220.353 {153}

 (Y_3710A)
 Cts/S

 .00001       
 .00001
 102.79

 .00001  
 .00002  
 .00000  

  bP
 220.353 {453}

 (Y_2243A)
 Cts/S

 -.00001       
  .00010
 944.25

 -.00001  
  .00008  
 -.00011  

  Sb2068A
 206.833 {463}

 (Y_2243A)
 Cts/S

 .00058       
 .00005
 7.7484

 .00054  
 .00063  
 .00057  

  Se1960A
 196.090 {472}

 (Y_2243A)
 Cts/S

 .00053       
 .00009
 15.960

 .00061  
 .00055  
 .00044  

  Si2506R
 250.690 {134}

 (Y_3710R)
 Cts/S

 .00022       
 .00010
 44.392

 .00017  
 .00033  
 .00016  

  Sn1899A
 189.989 {477}

 (Y_2243A)
 Cts/S

 .00016       
 .00003
 19.022

 .00013  
 .00018  
 .00018  

  Sr4215R
 421.552 { 80}

 (Y_3710R)
 Cts/S

 -.00117       
  .00008
 7.2407

 -.00122  
 -.00121  
 -.00107  

  Ti3349R
 334.941 {101}

 (Y_3710R)
 Cts/S

 -.00032       
  .00004
 12.998

 -.00035  
 -.00028  
 -.00034  

  Tl1908A
 190.856 {477}

 (Y_2243A)
 Cts/S

 -.00045       
  .00004
 9.5110

 -.00048  
 -.00048  
 -.00040  

  V_2924A
 292.402 {115}

 (Y_3710A)
 Cts/S

 .00005       
 .00002
 40.622

 .00005  
 .00006  
 .00002  

  Zn2138A
 213.856 {457}

 (Y_2243A)
 Cts/S

 .00310       
 .00016
 5.2209

 .00300  
 .00301  
 .00329  
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Sample Name: ICIS        Acquired: 7/2/2018 9:52:19        Type: Cal

Method: MT0007(v23) AIR HF 022718(v6)        Mode: IR        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Int. Std.
Line
Units
Avg
Stddev
%RSD

#1
#2
#3

  Y_2243A
 224.306 {450}

 Cts/S
 6687.2       

   20.0
 .29839

 6669.5  
 6708.8  
 6683.3  

  Y_3710A
 371.030 { 91}

 Cts/S
 216910.       

    920.
 .42410

 216040.  
 217880.  
 216820.  

  Y_3710R
 371.030 { 91}2

 Cts/S
 21200.       

    44.
 .20590

 21190.  
 21163.  
 21248.  
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Sample Name: S1        Acquired: 7/2/2018 9:57:21        Type: Cal

Method: MT0007(v23) AIR HF 022718(v6)        Mode: IR        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

  Ag3280A
 328.068 {103}

 (Y_3710A)
 Cts/S

 .15123       
 .00028
 .18665

 .15098  
 .15154  
 .15118  

  Al3082R
 308.215 {109}

 (Y_3710R)
 Cts/S

 .69103       
 .00049
 .07047

 .69084  
 .69068  
 .69159  

  As1890A
 189.042 {478}

 (Y_2243A)
 Cts/S

 .06377       
 .00023
 .36532

 .06353  
 .06378  
 .06399  

  B_2496A
 249.678 {135}

 (Y_3710A)
 Cts/S

 .10386       
 .00039
 .37640

 .10356  
 .10430  
 .10370  

  Ba4554R
 455.403 { 74}

 (Y_3710R)
 Cts/S

 14.488       
   .091

 .63109

 14.502  
 14.571  
 14.390  

  Be3130A
 313.042 {108}

 (Y_3710A)
 Cts/S

 6.8445       
  .0421

 .61573

 6.8844  
 6.8488  
 6.8004  

  Ca3179R
 317.933 {106}

 (Y_3710R)
 Cts/S

 9.8118       
  .0284

 .28939

 9.8313  
 9.7792  
 9.8250  

  Cd2265A
 226.502 {449}

 (Y_2243A)
 Cts/S

 1.4824       
  .0015

 .10447

 1.4816  
 1.4813  
 1.4841  

  Co2286A
 228.616 {447}

 (Y_2243A)
 Cts/S

 3.8453       
  .0031

 .08139

 3.8460  
 3.8419  
 3.8481  

  Cr2677A
 267.716 {126}

 (Y_3710A)
 Cts/S

 .24034       
 .00127
 .53017

 .24068  
 .24141  
 .23893  

  Cu3247A
 324.754 {104}

 (Y_3710A)
 Cts/S

 .50526       
 .00097
 .19151

 .50505  
 .50442  
 .50632  

  Fe2599R
 259.940 {130}

 (Y_3710R)
 Cts/S

 2.9024       
  .0087

 .29844

 2.8995  
 2.9122  
 2.8956  

  K_7664R
 766.490 { 44}

 (Y_3710R)
 Cts/S

 2.6326       
  .0091

 .34720

 2.6268  
 2.6279  
 2.6431  

  Li6707R
 670.784 { 50}

 (Y_3710R)
 Cts/S

 3.0374       
  .0157

 .51752

 3.0216  
 3.0530  
 3.0377  

  Mg2790R
 279.079 {121}

 (Y_3710R)
 Cts/S

 .80936       
 .00085
 .10554

 .80841  
 .81007  
 .80959  

  Mn2576A
 257.610 {131}

 (Y_3710A)
 Cts/S

 1.2279       
  .0061

 .49849

 1.2313  
 1.2316  
 1.2208  

  Mo2020A
 202.030 {467}

 (Y_2243A)
 Cts/S

 1.4130       
  .0010

 .07323

 1.4130  
 1.4121  
 1.4141  

  aN
 330.237 {102}

 (Y_3710R)
 Cts/S

 .02783       
 .00014
 .49829

 .02797  
 .02769  
 .02783  
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Sample Name: S1        Acquired: 7/2/2018 9:57:21        Type: Cal

Method: MT0007(v23) AIR HF 022718(v6)        Mode: IR        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

  Na5895R
 589.592 { 57}

 (Y_3710R)
 Cts/S

 10.659       
   .044

 .41127

 10.615  
 10.703  
 10.659  

  Ni2316A
 231.604 {445}

 (Y_2243A)
 Cts/S

 2.3629       
  .0025

 .10582

 2.3615  
 2.3614  
 2.3657  

  P_1782A
 178.284 {489}

 (Y_2243A)
 Cts/S

 .15843       
 .00044
 .28021

 .15846  
 .15797  
 .15886  

  Pb2203A
 220.353 {153}

 (Y_3710A)
 Cts/S

 .00427       
 .00001
 .23481

 .00426  
 .00428  
 .00427  

  bP
 220.353 {453}

 (Y_2243A)
 Cts/S

 .13621       
 .00035
 .25492

 .13623  
 .13585  
 .13655  

  Sb2068A
 206.833 {463}

 (Y_2243A)
 Cts/S

 .07769       
 .00016
 .20952

 .07784  
 .07752  
 .07771  

  Se1960A
 196.090 {472}

 (Y_2243A)
 Cts/S

 .04227       
 .00027
 .63477

 .04239  
 .04197  
 .04247  

  Si2506R
 250.690 {134}

 (Y_3710R)
 Cts/S

 .03878       
 .00004
 .10248

 .03878  
 .03874  
 .03882  

  Sn1899A
 189.989 {477}

 (Y_2243A)
 Cts/S

 .69243       
 .00068
 .09852

 .69206  
 .69202  
 .69322  

  Sr4215R
 421.552 { 80}

 (Y_3710R)
 Cts/S

 17.193       
   .162

 .94494

 17.317  
 17.009  
 17.253  

  Ti3349R
 334.941 {101}

 (Y_3710R)
 Cts/S

 1.0109       
  .0009

 .08659

 1.0119  
 1.0103  
 1.0104  

  Tl1908A
 190.856 {477}

 (Y_2243A)
 Cts/S

 .07988       
 .00017
 .21091

 .07987  
 .07972  
 .08006  

  V_2924A
 292.402 {115}

 (Y_3710A)
 Cts/S

 .39402       
 .00146
 .37134

 .39485  
 .39489  
 .39233  

  Zn2138A
 213.856 {457}

 (Y_2243A)
 Cts/S

 6.0370       
  .0060

 .09883

 6.0386  
 6.0304  
 6.0420  
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Sample Name: S1        Acquired: 7/2/2018 9:57:21        Type: Cal

Method: MT0007(v23) AIR HF 022718(v6)        Mode: IR        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Int. Std.
Line
Units
Avg
Stddev
%RSD

#1
#2
#3

  Y_2243A
 224.306 {450}

 Cts/S
 6389.1       

   15.7
 .24507

 6372.5  
 6403.6  
 6391.1  

  Y_3710A
 371.030 { 91}

 Cts/S
 209640.       

    425.
 .20250

 209280.  
 209520.  
 210110.  

  Y_3710R
 371.030 { 91}2

 Cts/S
 20858.       

    61.
 .29483

 20881.  
 20788.  
 20904.  
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Sample Name: CCVL        Acquired: 7/2/2018 10:02:37        Type: QC

Method: MT0007(v23) AIR HF 022718(v6)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

  Ag3280A
 328.068 {103}

 (Y_3710A)
 ppm

 .49089      
 .00225
 .45754

 .49333  
 .48892  
 .49041  

 Chk Pass

  Al3082R
 308.215 {109}

 (Y_3710R)
 ppm

 12.373      
   .049

 .39896

 12.327  
 12.425  
 12.368  

 Chk Pass

  As1890A
 189.042 {478}

 (Y_2243A)
 ppm

 .24899      
 .00156
 .62814

 .24973  
 .24719  
 .25005  

 Chk Pass

  B_2496A
 249.678 {135}

 (Y_3710A)
 ppm

 1.0091      
  .0028

 .28160

 1.0116  
 1.0097  
 1.0060  

 Chk Pass

  Ba4554R
 455.403 { 74}

 (Y_3710R)
 ppm

 .99390      
 .00545
 .54866

 .98861  
 .99951  
 .99357  

 Chk Pass

  Be3130A
 313.042 {108}

 (Y_3710A)
 ppm

 1.0453      
  .0095

 .90365

 1.0562  
 1.0399  
 1.0399  

 Chk Pass

  Ca3179R
 317.933 {106}

 (Y_3710R)
 ppm

 25.201      
   .133

 .52798

 25.248  
 25.305  
 25.051  

 Chk Pass

  Cd2265A
 226.502 {449}

 (Y_2243A)
 ppm

 .25665      
 .00015
 .05923

 .25679  
 .25649  
 .25666  

 Chk Pass

  Co2286A
 228.616 {447}

 (Y_2243A)
 ppm

 1.0256      
  .0006

 .06178

 1.0259  
 1.0248  
 1.0260  

 Chk Pass

  Cr2677A
 267.716 {126}

 (Y_3710A)
 ppm

 1.0272      
  .0032

 .31556

 1.0258  
 1.0309  
 1.0249  

 Chk Pass

  Cu3247A
 324.754 {104}

 (Y_3710A)
 ppm

 .98371      
 .00502
 .51022

 .98758  
 .97804  
 .98551  

 Chk Pass

  Fe2599R
 259.940 {130}

 (Y_3710R)
 ppm

 12.773      
   .076

 .59366

 12.766  
 12.852  
 12.701  

 Chk Pass
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Sample Name: CCVL        Acquired: 7/2/2018 10:02:37        Type: QC

Method: MT0007(v23) AIR HF 022718(v6)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

  K_7664R
 766.490 { 44}

 (Y_3710R)
 ppm

 25.608      
   .122

 .47766

 25.487  
 25.732  
 25.606  

 Chk Pass

  Li6707R
 670.784 { 50}

 (Y_3710R)
 ppm

 .99370      
 .00846
 .85098

 .98483  
 1.0017  
  .99460  

 Chk Pass

  Mg2790R
 279.079 {121}

 (Y_3710R)
 ppm

 24.404      
   .175

 .71825

 24.484  
 24.525  
 24.203  

 Chk Pass

  Mn2576A
 257.610 {131}

 (Y_3710A)
 ppm

 1.0355      
  .0032

 .30960

 1.0346  
 1.0390  
 1.0328  

 Chk Pass

  Mo2020A
 202.030 {467}

 (Y_2243A)
 ppm

 1.0220      
  .0029

 .28079

 1.0248  
 1.0191  
 1.0223  

 Chk Pass

  aN
 330.237 {102}

 (Y_3710R)
 ppm

 24.731      
   .538

 2.1757

 24.134  
 25.180  
 24.877  

 Chk Pass

  Na5895R
 589.592 { 57}

 (Y_3710R)
 ppm

 25.200      
   .125

 .49512

 25.091  
 25.336  
 25.174  

 Chk Pass

  Ni2316A
 231.604 {445}

 (Y_2243A)
 ppm

 1.0304      
  .0018

 .17754

 1.0314  
 1.0283  
 1.0315  

 Chk Pass

  P_1782A
 178.284 {489}

 (Y_2243A)
 ppm

 .99849      
 .00341
 .34178

 .99826  
 .99520  
 1.0020  

 Chk Pass

  Pb2203A
 220.353 {153}

 (Y_3710A)
 ppm

 .25917      
 .00368
 1.4192

 .25501  
 .26199  
 .26052  

 Chk Pass

  bP
 220.353 {453}

 (Y_2243A)
 ppm

 .25560      
 .00080
 .31227

 .25646  
 .25544  
 .25489  

 Chk Pass

  Sb2068A
 206.833 {463}

 (Y_2243A)
 ppm

 .24750      
 .00069
 .28064

 .24805  
 .24774  
 .24672  

 Chk Pass
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Sample Name: CCVL        Acquired: 7/2/2018 10:02:37        Type: QC

Method: MT0007(v23) AIR HF 022718(v6)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

  Se1960A
 196.090 {472}

 (Y_2243A)
 ppm

 .24854      
 .00292
 1.1767

 .24911  
 .24537  
 .25114  

 Chk Pass

  Si2506R
 250.690 {134}

 (Y_3710R)
 ppm

 1.0117      
  .0041

 .40668

 1.0115  
 1.0077  
 1.0159  

 Chk Pass

  Sn1899A
 189.989 {477}

 (Y_2243A)
 ppm

 1.0247      
  .0015

 .14358

 1.0237  
 1.0239  
 1.0264  

 Chk Pass

  Sr4215R
 421.552 { 80}

 (Y_3710R)
 ppm

 1.0094      
  .0054

 .53098

 1.0047  
 1.0152  
 1.0083  

 Chk Pass

  Ti3349R
 334.941 {101}

 (Y_3710R)
 ppm

 1.0114      
  .0037

 .36507

 1.0078  
 1.0152  
 1.0111  

 Chk Pass

  Tl1908A
 190.856 {477}

 (Y_2243A)
 ppm

 .51991      
 .00531
 1.0215

 .52037  
 .51439  
 .52498  

 Chk Pass

  V_2924A
 292.402 {115}

 (Y_3710A)
 ppm

 1.0136      
  .0021

 .20595

 1.0122  
 1.0160  
 1.0126  

 Chk Pass

  Zn2138A
 213.856 {457}

 (Y_2243A)
 ppm

 1.0108      
  .0023

 .22325

 1.0124  
 1.0082  
 1.0118  

 Chk Pass
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Sample Name: CCVL        Acquired: 7/2/2018 10:02:37        Type: QC

Method: MT0007(v23) AIR HF 022718(v6)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Int. Std.
Line
Units
Avg
Stddev
%RSD

#1
#2
#3

  Y_2243A
 224.306 {450}

 Cts/S
 6645.0      

   28.3
 .42618

 6627.5  
 6677.7  
 6629.9  

  Y_3710A
 371.030 { 91}

 Cts/S
 217030.      

    964.
 .44408

 215930.  
 217440.  
 217720.  

  Y_3710R
 371.030 { 91}2

 Cts/S
 21399.      

   248.
 1.1575

 21173.  
 21360.  
 21664.  
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Sample Name: ICV        Acquired: 7/2/2018 10:07:31        Type: QC

Method: MT0007(v23) AIR HF 022718(v6)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

  Ag3280A
 328.068 {103}

 (Y_3710A)
 ppm

 .47852      
 .00118
 .24705

 .47979  
 .47831  
 .47745  

 Chk Pass

  Al3082R
 308.215 {109}

 (Y_3710R)
 ppm

 12.367      
   .001

 .00880

 12.365  
 12.368  
 12.367  

 Chk Pass

  As1890A
 189.042 {478}

 (Y_2243A)
 ppm

 .24367      
 .00060
 .24573

 .24316  
 .24352  
 .24433  

 Chk Pass

  B_2496A
 249.678 {135}

 (Y_3710A)
 ppm

 1.0130      
  .0021

 .21018

 1.0137  
 1.0106  
 1.0148  

 Chk Pass

  Ba4554R
 455.403 { 74}

 (Y_3710R)
 ppm

 .99132      
 .00071
 .07128

 .99184  
 .99160  
 .99052  

 Chk Pass

  Be3130A
 313.042 {108}

 (Y_3710A)
 ppm

 1.0435      
  .0100

 .95913

 1.0454  
 1.0525  
 1.0327  

 Chk Pass

  Ca3179R
 317.933 {106}

 (Y_3710R)
 ppm

 25.298      
   .069

 .27223

 25.220  
 25.351  
 25.324  

 Chk Pass

  Cd2265A
 226.502 {449}

 (Y_2243A)
 ppm

 .24918      
 .00013
 .05255

 .24903  
 .24922  
 .24929  

 Chk Pass

  Co2286A
 228.616 {447}

 (Y_2243A)
 ppm

 1.0317      
  .0008

 .07820

 1.0326  
 1.0310  
 1.0314  

 Chk Pass

  Cr2677A
 267.716 {126}

 (Y_3710A)
 ppm

 1.0204      
  .0022

 .21395

 1.0228  
 1.0198  
 1.0185  

 Chk Pass

  Cu3247A
 324.754 {104}

 (Y_3710A)
 ppm

 .99133      
 .00175
 .17630

 .99227  
 .98932  
 .99241  

 Chk Pass

  Fe2599R
 259.940 {130}

 (Y_3710R)
 ppm

 12.776      
   .041

 .31800

 12.754  
 12.751  
 12.822  

 Chk Pass
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Sample Name: ICV        Acquired: 7/2/2018 10:07:31        Type: QC

Method: MT0007(v23) AIR HF 022718(v6)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

  K_7664R
 766.490 { 44}

 (Y_3710R)
 ppm

 25.592      
   .077

 .30243

 25.668  
 25.596  
 25.513  

 Chk Pass

  Li6707R
 670.784 { 50}

 (Y_3710R)
 ppm

 .99264      
 .00058
 .05885

 .99324  
 .99207  
 .99261  

 Chk Pass

  Mg2790R
 279.079 {121}

 (Y_3710R)
 ppm

 24.442      
   .112

 .45665

 24.320  
 24.538  
 24.469  

 Chk Pass

  Mn2576A
 257.610 {131}

 (Y_3710A)
 ppm

 1.0341      
  .0032

 .30902

 1.0373  
 1.0342  
 1.0309  

 Chk Pass

  Mo2020A
 202.030 {467}

 (Y_2243A)
 ppm

 1.0101      
  .0016

 .16190

 1.0120  
 1.0089  
 1.0094  

 Chk Pass

  aN
 330.237 {102}

 (Y_3710R)
 ppm

 25.416      
   .471

 1.8541

 25.455  
 25.866  
 24.926  

 Chk Pass

  Na5895R
 589.592 { 57}

 (Y_3710R)
 ppm

 25.091      
   .035

 .13772

 25.107  
 25.052  
 25.116  

 Chk Pass

  Ni2316A
 231.604 {445}

 (Y_2243A)
 ppm

 1.0314      
  .0005

 .04456

 1.0319  
 1.0309  
 1.0314  

 Chk Pass

  P_1782A
 178.284 {489}

 (Y_2243A)
 ppm

 1.0040      
  .0032

 .31495

 1.0072  
 1.0040  
 1.0009  

 Chk Pass

  Pb2203A
 220.353 {153}

 (Y_3710A)
 ppm

 .24772      
 .00399
 1.6118

 .25211  
 .24431  
 .24674  

 Chk Pass

  bP
 220.353 {453}

 (Y_2243A)
 ppm

 .24854      
 .00186
 .74687

 .24680  
 .24831  
 .25050  

 Chk Pass

  Sb2068A
 206.833 {463}

 (Y_2243A)
 ppm

 .23771      
 .00362
 1.5244

 .24164  
 .23450  
 .23699  

 Chk Pass
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Sample Name: ICV        Acquired: 7/2/2018 10:07:31        Type: QC

Method: MT0007(v23) AIR HF 022718(v6)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

  Se1960A
 196.090 {472}

 (Y_2243A)
 ppm

 .24291      
 .00080
 .33044

 .24358  
 .24202  
 .24314  

 Chk Pass

  Si2506R
 250.690 {134}

 (Y_3710R)
 ppm

 .98907      
 .01073
 1.0852

 1.0001  
  .98840  
  .97868  

 Chk Pass

  Sn1899A
 189.989 {477}

 (Y_2243A)
 ppm

 1.0143      
  .0003

 .03009

 1.0140  
 1.0144  
 1.0146  

 Chk Pass

  Sr4215R
 421.552 { 80}

 (Y_3710R)
 ppm

 1.0084      
  .0014

 .13962

 1.0098  
 1.0070  
 1.0083  

 Chk Pass

  Ti3349R
 334.941 {101}

 (Y_3710R)
 ppm

 1.0072      
  .0011

 .10727

 1.0070  
 1.0084  
 1.0062  

 Chk Pass

  Tl1908A
 190.856 {477}

 (Y_2243A)
 ppm

 .51674      
 .00232
 .44983

 .51653  
 .51916  
 .51453  

 Chk Pass

  V_2924A
 292.402 {115}

 (Y_3710A)
 ppm

 1.0208      
  .0023

 .22972

 1.0228  
 1.0214  
 1.0182  

 Chk Pass

  Zn2138A
 213.856 {457}

 (Y_2243A)
 ppm

 1.0125      
  .0017

 .16819

 1.0144  
 1.0117  
 1.0113  

 Chk Pass
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Sample Name: ICV        Acquired: 7/2/2018 10:07:31        Type: QC

Method: MT0007(v23) AIR HF 022718(v6)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Int. Std.
Line
Units
Avg
Stddev
%RSD

#1
#2
#3

  Y_2243A
 224.306 {450}

 Cts/S
 6640.8      

   14.8
 .22271

 6625.4  
 6654.9  
 6642.0  

  Y_3710A
 371.030 { 91}

 Cts/S
 217260.      

   1214.
 .55880

 216230.  
 216950.  
 218600.  

  Y_3710R
 371.030 { 91}2

 Cts/S
 21385.      

    68.
 .31619

 21444.  
 21311.  
 21400.  
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Sample Name: ICB        Acquired: 7/2/2018 10:12:24        Type: Unk

Method: MT0007(v23) AIR HF 022718(v6)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  Ag3280A
 328.068 {103}

 (Y_3710A)
 ppm

 .00009      
 .00030
 351.90

 .00025  
 -.00026  
  .00027  

 Chk Pass

  Al3082R
 308.215 {109}

 (Y_3710R)
 ppm

 -.00990      
  .00852
 86.141

 -.01132  
 -.01762  
 -.00075  

 Chk Pass

  As1890A
 189.042 {478}

 (Y_2243A)
 ppm

 -.00010      
  .00097
 1008.9

 -.00122  
  .00046  
  .00047  

 Chk Pass

  B_2496A
 249.678 {135}

 (Y_3710A)
 ppm

 .00141      
 .00063
 44.750

 .00157  
 .00194  
 .00071  

 Chk Pass

  Ba4554R
 455.403 { 74}

 (Y_3710R)
 ppm

 .00000      
 .00006
 2847.9

 .00003  
 .00004  

 -.00007  

 Chk Pass

  Be3130A
 313.042 {108}

 (Y_3710A)
 ppm

 .00002      
 .00002
 106.72

 .00004  
 -.00000  
  .00002  

 Chk Pass

  Ca3179R
 317.933 {106}

 (Y_3710R)
 ppm

 .00171      
 .00043
 25.074

 .00205  
 .00186  
 .00123  

 Chk Pass

  Cd2265A
 226.502 {449}

 (Y_2243A)
 ppm

 -.00001      
  .00006
 439.28

 -.00007  
 -.00002  
  .00005  

 Chk Pass

  Co2286A
 228.616 {447}

 (Y_2243A)
 ppm

 -.00008      
  .00008
 93.827

 -.00006  
 -.00002  
 -.00017  

 Chk Pass

  Cr2677A
 267.716 {126}

 (Y_3710A)
 ppm

 .00014      
 .00016
 108.71

 .00025  
 -.00004  
  .00021  

 Chk Pass

  Cu3247A
 324.754 {104}

 (Y_3710A)
 ppm

 -.00004      
  .00007
 175.82

 -.00012  
 -.00001  
  .00001  

 Chk Pass

  Fe2599R
 259.940 {130}

 (Y_3710R)
 ppm

 .00069      
 .00162
 232.82

 -.00070  
  .00032  
  .00246  

 Chk Pass
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Sample Name: ICB        Acquired: 7/2/2018 10:12:24        Type: Unk

Method: MT0007(v23) AIR HF 022718(v6)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  K_7664R
 766.490 { 44}

 (Y_3710R)
 ppm

 .00190      
 .01050
 551.43

 .00572  
 -.00997  
  .00997  

 Chk Pass

  Li6707R
 670.784 { 50}

 (Y_3710R)
 ppm

 .00055      
 .00029
 52.521

 .00065  
 .00022  
 .00076  

 Chk Pass

  Mg2790R
 279.079 {121}

 (Y_3710R)
 ppm

 -.02437      
  .01315
 53.973

 -.00974  
 -.02814  
 -.03521  

 Chk Pass

  Mn2576A
 257.610 {131}

 (Y_3710A)
 ppm

 .00008      
 .00008
 94.361

 .00017  
 .00005  
 .00003  

 Chk Pass

  Mo2020A
 202.030 {467}

 (Y_2243A)
 ppm

 -.00026      
  .00006
 22.817

 -.00019  
 -.00031  
 -.00028  

 Chk Pass

  aN
 330.237 {102}

 (Y_3710R)
 ppm

 .27729      
 .52853
 190.61

 .76970  
 -.28115  
  .34331  

 Chk Pass

  Na5895R
 589.592 { 57}

 (Y_3710R)
 ppm

 .00564      
 .00065
 11.594

 .00536  
 .00518  
 .00639  

 Chk Pass

  Ni2316A
 231.604 {445}

 (Y_2243A)
 ppm

 .00009      
 .00013
 146.16

 -.00005  
  .00022  
  .00010  

 Chk Pass

  P_1782A
 178.284 {489}

 (Y_2243A)
 ppm

 .00127      
 .00109
 85.658

 .00018  
 .00127  
 .00236  

 Chk Pass

  Pb2203A
 220.353 {153}

 (Y_3710A)
 ppm

 -.00157      
  .00231
 147.29

  .00058  
 -.00401  
 -.00128  

 Chk Pass

  bP
 220.353 {453}

 (Y_2243A)
 ppm

 .00032      
 .00064
 199.23

 .00103  
 .00012  

 -.00019  

 Chk Pass

  Sb2068A
 206.833 {463}

 (Y_2243A)
 ppm

 -.00081      
  .00025
 30.376

 -.00053  
 -.00100  
 -.00090  

 Chk Pass
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Sample Name: ICB        Acquired: 7/2/2018 10:12:24        Type: Unk

Method: MT0007(v23) AIR HF 022718(v6)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  Se1960A
 196.090 {472}

 (Y_2243A)
 ppm

 .00103      
 .00120
 116.83

 .00238  
 .00062  
 .00008  

 Chk Pass

  Si2506R
 250.690 {134}

 (Y_3710R)
 ppm

 -.00349      
  .01542
 441.36

 -.01897  
 -.00338  
  .01187  

 Chk Pass

  Sn1899A
 189.989 {477}

 (Y_2243A)
 ppm

 .00039      
 .00007
 18.607

 .00034  
 .00047  
 .00035  

 Chk Pass

  Sr4215R
 421.552 { 80}

 (Y_3710R)
 ppm

 -.00001      
  .00006
 532.50

  .00006  
 -.00005  
 -.00004  

 Chk Pass

  Ti3349R
 334.941 {101}

 (Y_3710R)
 ppm

 .00047      
 .00035
 74.209

 .00085  
 .00040  
 .00016  

 Chk Pass

  Tl1908A
 190.856 {477}

 (Y_2243A)
 ppm

 -.00013      
  .00117
 923.33

  .00120  
 -.00059  
 -.00099  

 Chk Pass

  V_2924A
 292.402 {115}

 (Y_3710A)
 ppm

 -.00007      
  .00023
 311.94

  .00010  
  .00001  
 -.00033  

 Chk Pass

  Zn2138A
 213.856 {457}

 (Y_2243A)
 ppm

 .00003      
 .00005
 175.70

 .00008  
 .00000  

 -.00000  

 Chk Pass
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Sample Name: ICB        Acquired: 7/2/2018 10:12:24        Type: Unk

Method: MT0007(v23) AIR HF 022718(v6)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Int. Std.
Line
Units
Avg
Stddev
%RSD

#1
#2
#3

  Y_2243A
 224.306 {450}

 Cts/S
 6669.9      

   28.5
 .42674

 6639.9  
 6696.6  
 6673.1  

  Y_3710A
 371.030 { 91}

 Cts/S
 217170.      

    898.
 .41340

 216280.  
 217140.  
 218080.  

  Y_3710R
 371.030 { 91}2

 Cts/S
 21319.      

    60.
 .28339

 21263.  
 21311.  
 21383.  
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Sample Name: ICSA        Acquired: 7/2/2018 10:17:26        Type: Unk

Method: MT0007(v23) AIR HF 022718(v6)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  Ag3280A
 328.068 {103}

 (Y_3710A)
 ppm

 -.00042      
  .00022
 51.994

 -.00045  
 -.00062  
 -.00019  

 Chk Pass

  Al3082R
 308.215 {109}

 (Y_3710R)
 ppm

 491.76      
    .72

 .14641

 492.60  
 491.34  
 491.35  

 Chk Pass

  As1890A
 189.042 {478}

 (Y_2243A)
 ppm

 .00234      
 .00095
 40.827

 .00343  
 .00191  
 .00167  

 Chk Pass

  B_2496A
 249.678 {135}

 (Y_3710A)
 ppm

 .03685      
 .00121
 3.2881

 .03821  
 .03644  
 .03589  

 Chk Pass

  Ba4554R
 455.403 { 74}

 (Y_3710R)
 ppm

 .01161     F 
 .00004
 .31031

 .01158  
 .01161  
 .01165  

 Chk Fail
 .01000

 -.01000

  Be3130A
 313.042 {108}

 (Y_3710A)
 ppm

 -.00033      
  .00002
 4.6162

 -.00032  
 -.00035  
 -.00032  

 Chk Pass

  Ca3179R
 317.933 {106}

 (Y_3710R)
 ppm

 460.20      
   2.60

 .56465

 461.80  
 457.20  
 461.59  

 Chk Pass

  Cd2265A
 226.502 {449}

 (Y_2243A)
 ppm

 .00456      
 .00016
 3.5068

 .00438  
 .00469  
 .00461  

 Chk Pass

  Co2286A
 228.616 {447}

 (Y_2243A)
 ppm

 .00215      
 .00024
 11.310

 .00192  
 .00240  
 .00212  

 Chk Pass

  Cr2677A
 267.716 {126}

 (Y_3710A)
 ppm

 .00502      
 .00005
 .96203

 .00508  
 .00498  
 .00500  

 Chk Pass

  Cu3247A
 324.754 {104}

 (Y_3710A)
 ppm

 .00820      
 .00019
 2.3530

 .00802  
 .00840  
 .00818  

 Chk Pass

  Fe2599R
 259.940 {130}

 (Y_3710R)
 ppm

 185.54      
    .56

 .30222

 185.93  
 185.80  
 184.90  

 Chk Pass
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Sample Name: ICSA        Acquired: 7/2/2018 10:17:26        Type: Unk

Method: MT0007(v23) AIR HF 022718(v6)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  K_7664R
 766.490 { 44}

 (Y_3710R)
 ppm

 .04460      
 .00826
 18.512

 .04155  
 .03830  
 .05395  

 Chk Pass

  Li6707R
 670.784 { 50}

 (Y_3710R)
 ppm

 .01266      
 .00063
 4.9874

 .01263  
 .01205  
 .01331  

 Chk Pass

  Mg2790R
 279.079 {121}

 (Y_3710R)
 ppm

 505.38      
    .83

 .16452

 505.21  
 504.64  
 506.28  

 Chk Pass

  Mn2576A
 257.610 {131}

 (Y_3710A)
 ppm

 -.00703      
  .00010
 1.4879

 -.00691  
 -.00711  
 -.00707  

 Chk Pass

  Mo2020A
 202.030 {467}

 (Y_2243A)
 ppm

 -.00245      
  .00045
 18.264

 -.00287  
 -.00198  
 -.00248  

 Chk Pass

  aN
 330.237 {102}

 (Y_3710R)
 ppm

 .67884      
 .60651
 89.345

 1.1862  
  .84330  
  .00706  

 Chk Pass

  Na5895R
 589.592 { 57}

 (Y_3710R)
 ppm

 .03587      
 .00636
 17.740

 .03596  
 .02946  
 .04218  

 Chk Pass

  Ni2316A
 231.604 {445}

 (Y_2243A)
 ppm

 .00574      
 .00020
 3.3991

 .00587  
 .00552  
 .00584  

 Chk Pass

  P_1782A
 178.284 {489}

 (Y_2243A)
 ppm

 -.02275      
  .00350
 15.391

 -.02595  
 -.02329  
 -.01901  

 Chk Pass

  Pb2203A
 220.353 {153}

 (Y_3710A)
 ppm

 .00313      
 .00570
 182.14

 .00585  
 -.00342  
  .00697  

 Chk Pass

  bP
 220.353 {453}

 (Y_2243A)
 ppm

 .00535      
 .00464
 86.814

 .00841  
 .00763  
 .00001  

 Chk Pass

  Sb2068A
 206.833 {463}

 (Y_2243A)
 ppm

 .00947      
 .00170
 17.936

 .01045  
 .00751  
 .01045  

 Chk Pass
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Sample Name: ICSA        Acquired: 7/2/2018 10:17:26        Type: Unk

Method: MT0007(v23) AIR HF 022718(v6)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  Se1960A
 196.090 {472}

 (Y_2243A)
 ppm

 -.00040      
  .00256
 638.98

 -.00334  
  .00126  
  .00088  

 Chk Pass

  Si2506R
 250.690 {134}

 (Y_3710R)
 ppm

 1051.9      
    2.8

 .26565

 1048.9  
 1054.4  
 1052.4  

 Chk Pass

  Sn1899A
 189.989 {477}

 (Y_2243A)
 ppm

 -.00393      
  .00059
 14.927

 -.00454  
 -.00389  
 -.00337  

 Chk Pass

  Sr4215R
 421.552 { 80}

 (Y_3710R)
 ppm

 .00479      
 .00012
 2.4300

 .00471  
 .00492  
 .00475  

 Chk Pass

  Ti3349R
 334.941 {101}

 (Y_3710R)
 ppm

 -.00740      
  .00036
 4.9091

 -.00775  
 -.00703  
 -.00743  

 Chk Pass

  Tl1908A
 190.856 {477}

 (Y_2243A)
 ppm

 -.00166      
  .00026
 15.637

 -.00177  
 -.00184  
 -.00136  

 Chk Pass

  V_2924A
 292.402 {115}

 (Y_3710A)
 ppm

 -.00526      
  .00033
 6.1841

 -.00535  
 -.00554  
 -.00491  

 Chk Pass

  Zn2138A
 213.856 {457}

 (Y_2243A)
 ppm

 .00401      
 .00040
 10.044

 .00431  
 .00355  
 .00417  

 Chk Pass
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Sample Name: ICSA        Acquired: 7/2/2018 10:17:26        Type: Unk

Method: MT0007(v23) AIR HF 022718(v6)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Int. Std.
Line
Units
Avg
Stddev
%RSD

#1
#2
#3

  Y_2243A
 224.306 {450}

 Cts/S
 5828.7      

   34.9
 .59864

 5793.4  
 5829.6  
 5863.1  

  Y_3710A
 371.030 { 91}

 Cts/S
 196470.      

    683.
 .34783

 196010.  
 196140.  
 197250.  

  Y_3710R
 371.030 { 91}2

 Cts/S
 20231.      

    62.
 .30881

 20199.  
 20303.  
 20191.  
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Sample Name: ICSAB        Acquired: 7/2/2018 10:22:39        Type: Unk

Method: MT0007(v23) AIR HF 022718(v6)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  Ag3280A
 328.068 {103}

 (Y_3710A)
 ppm

 .19822      
 .00033
 .16853

 .19856  
 .19819  
 .19790  

 Chk Pass

  Al3082R
 308.215 {109}

 (Y_3710R)
 ppm

 247.87      
    .51

 .20771

 247.70  
 248.45  
 247.46  

 Chk Pass

  As1890A
 189.042 {478}

 (Y_2243A)
 ppm

 .10038      
 .00083
 .83031

 .10127  
 .09962  
 .10025  

 Chk Pass

  B_2496A
 249.678 {135}

 (Y_3710A)
 ppm

 .99346      
 .00157
 .15778

 .99526  
 .99268  
 .99243  

 Chk Pass

  Ba4554R
 455.403 { 74}

 (Y_3710R)
 ppm

 .49745      
 .00022
 .04411

 .49770  
 .49731  
 .49734  

 Chk Pass

  Be3130A
 313.042 {108}

 (Y_3710A)
 ppm

 .51906      
 .00346
 .66742

 .52166  
 .51513  
 .52039  

 Chk Pass

  Ca3179R
 317.933 {106}

 (Y_3710R)
 ppm

 236.98      
   1.12

 .47401

 236.53  
 238.26  
 236.16  

 Chk Pass

  Cd2265A
 226.502 {449}

 (Y_2243A)
 ppm

 .93611      
 .00055
 .05863

 .93560  
 .93669  
 .93603  

 Chk Pass

  Co2286A
 228.616 {447}

 (Y_2243A)
 ppm

 .48524      
 .00032
 .06626

 .48520  
 .48558  
 .48494  

 Chk Pass

  Cr2677A
 267.716 {126}

 (Y_3710A)
 ppm

 .49180      
 .00172
 .34986

 .49235  
 .48988  
 .49319  

 Chk Pass

  Cu3247A
 324.754 {104}

 (Y_3710A)
 ppm

 .51692      
 .00196
 .37822

 .51537  
 .51912  
 .51627  

 Chk Pass

  Fe2599R
 259.940 {130}

 (Y_3710R)
 ppm

 97.635      
   .530

 .54243

 97.223  
 98.232  
 97.451  

 Chk Pass
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Sample Name: ICSAB        Acquired: 7/2/2018 10:22:39        Type: Unk

Method: MT0007(v23) AIR HF 022718(v6)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  K_7664R
 766.490 { 44}

 (Y_3710R)
 ppm

 10.798      
   .057

 .52337

 10.815  
 10.843  
 10.734  

 Chk Pass

  Li6707R
 670.784 { 50}

 (Y_3710R)
 ppm

 1.0196      
  .0027

 .26146

 1.0222  
 1.0197  
 1.0168  

 Chk Pass

  Mg2790R
 279.079 {121}

 (Y_3710R)
 ppm

 252.55      
   1.73

 .68681

 251.29  
 254.53  
 251.84  

 Chk Pass

  Mn2576A
 257.610 {131}

 (Y_3710A)
 ppm

 .49628      
 .00300
 .60363

 .49914  
 .49316  
 .49653  

 Chk Pass

  Mo2020A
 202.030 {467}

 (Y_2243A)
 ppm

 .97218      
 .00170
 .17470

 .97350  
 .97278  
 .97026  

 Chk Pass

  aN
 330.237 {102}

 (Y_3710R)
 ppm

 9.4399      
  .4516

 4.7843

 9.5709  
 9.8115  
 8.9372  

 Chk Pass

  Na5895R
 589.592 { 57}

 (Y_3710R)
 ppm

 10.441      
   .033

 .31961

 10.469  
 10.450  
 10.404  

 Chk Pass

  Ni2316A
 231.604 {445}

 (Y_2243A)
 ppm

 .96136      
 .00108
 .11212

 .96077  
 .96261  
 .96072  

 Chk Pass

  P_1782A
 178.284 {489}

 (Y_2243A)
 ppm

 .97084      
 .00084
 .08635

 .96989  
 .97116  
 .97148  

 Chk Pass

  Pb2203A
 220.353 {153}

 (Y_3710A)
 ppm

 .04936      
 .00134
 2.7157

 .05081  
 .04910  
 .04817  

 Chk Pass

  bP
 220.353 {453}

 (Y_2243A)
 ppm

 .04898      
 .00185
 3.7860

 .04953  
 .05049  
 .04691  

 Chk Pass

  Sb2068A
 206.833 {463}

 (Y_2243A)
 ppm

 .57789      
 .00223
 .38515

 .57978  
 .57544  
 .57845  

 Chk Pass
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Sample Name: ICSAB        Acquired: 7/2/2018 10:22:39        Type: Unk

Method: MT0007(v23) AIR HF 022718(v6)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  Se1960A
 196.090 {472}

 (Y_2243A)
 ppm

 .04922      
 .00205
 4.1585

 .04903  
 .04728  
 .05136  

 Chk Pass

  Si2506R
 250.690 {134}

 (Y_3710R)
 ppm

 1.9872     F 
  .3217

 16.189

 2.3243  
 1.9540  
 1.6834  

 Chk Fail
 1.2049
 .79510

  Sn1899A
 189.989 {477}

 (Y_2243A)
 ppm

 .94299      
 .00270
 .28580

 .94425  
 .94483  
 .93990  

 Chk Pass

  Sr4215R
 421.552 { 80}

 (Y_3710R)
 ppm

 1.0218      
  .0016

 .15760

 1.0220  
 1.0233  
 1.0201  

 Chk Pass

  Ti3349R
 334.941 {101}

 (Y_3710R)
 ppm

 .97211      
 .00203
 .20894

 .97066  
 .97444  
 .97125  

 Chk Pass

  Tl1908A
 190.856 {477}

 (Y_2243A)
 ppm

 .09254      
 .00286
 3.0927

 .09094  
 .09584  
 .09083  

 Chk Pass

  V_2924A
 292.402 {115}

 (Y_3710A)
 ppm

 .48984      
 .00152
 .30931

 .49075  
 .48809  
 .49069  

 Chk Pass

  Zn2138A
 213.856 {457}

 (Y_2243A)
 ppm

 1.0048      
  .0010

 .10365

 1.0058  
 1.0049  
 1.0037  

 Chk Pass
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Sample Name: ICSAB        Acquired: 7/2/2018 10:22:39        Type: Unk

Method: MT0007(v23) AIR HF 022718(v6)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Int. Std.
Line
Units
Avg
Stddev
%RSD

#1
#2
#3

  Y_2243A
 224.306 {450}

 Cts/S
 6375.4      

   17.3
 .27119

 6358.7  
 6374.2  
 6393.3  

  Y_3710A
 371.030 { 91}

 Cts/S
 208480.      

    900.
 .43151

 207740.  
 209480.  
 208230.  

  Y_3710R
 371.030 { 91}2

 Cts/S
 21064.      

   106.
 .50388

 21100.  
 20944.  
 21147.  
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Sample Name: CRI        Acquired: 7/2/2018 10:27:34        Type: QC

Method: MT0007(v23) AIR HF 022718(v6)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

  Ag3280A
 328.068 {103}

 (Y_3710A)
 ppm

 .00995      
 .00031
 3.0783

 .01017  
 .01007  
 .00960  

 Chk Pass

  Al3082R
 308.215 {109}

 (Y_3710R)
 ppm

 .18903      
 .02685
 14.203

 .22003  
 .17349  
 .17357  

 Chk Pass

  As1890A
 189.042 {478}

 (Y_2243A)
 ppm

 .00975      
 .00129
 13.174

 .01100  
 .00843  
 .00983  

 Chk Pass

  B_2496A
 249.678 {135}

 (Y_3710A)
 ppm

 .20681      
 .00199
 .96129

 .20681  
 .20880  
 .20483  

 Chk Pass

  Ba4554R
 455.403 { 74}

 (Y_3710R)
 ppm

 .01037      
 .00008
 .78712

 .01046  
 .01036  
 .01030  

 Chk Pass

  Be3130A
 313.042 {108}

 (Y_3710A)
 ppm

 .00574      
 .00001
 .21368

 .00573  
 .00575  
 .00574  

 Chk Pass

  Ca3179R
 317.933 {106}

 (Y_3710R)
 ppm

 5.2177      
  .0169

 .32326

 5.1996  
 5.2330  
 5.2205  

 Chk Pass

  Cd2265A
 226.502 {449}

 (Y_2243A)
 ppm

 .00529      
 .00004
 .79984

 .00532  
 .00524  
 .00530  

 Chk Pass

  Co2286A
 228.616 {447}

 (Y_2243A)
 ppm

 .05313      
 .00009
 .16795

 .05320  
 .05316  
 .05303  

 Chk Pass

  Cr2677A
 267.716 {126}

 (Y_3710A)
 ppm

 .01104      
 .00018
 1.6142

 .01118  
 .01109  
 .01084  

 Chk Pass

  Cu3247A
 324.754 {104}

 (Y_3710A)
 ppm

 .02568      
 .00009
 .34467

 .02572  
 .02557  
 .02573  

 Chk Pass

  Fe2599R
 259.940 {130}

 (Y_3710R)
 ppm

 .11224      
 .00181
 1.6162

 .11273  
 .11377  
 .11024  

 Chk Pass
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Sample Name: CRI        Acquired: 7/2/2018 10:27:34        Type: QC

Method: MT0007(v23) AIR HF 022718(v6)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

  K_7664R
 766.490 { 44}

 (Y_3710R)
 ppm

 5.3303      
  .0067

 .12591

 5.3355  
 5.3326  
 5.3227  

 Chk Pass

  Li6707R
 670.784 { 50}

 (Y_3710R)
 ppm

 .04982      
 .00062
 1.2379

 .05045  
 .04922  
 .04981  

 Chk Pass

  Mg2790R
 279.079 {121}

 (Y_3710R)
 ppm

 5.0243      
  .0100

 .19980

 5.0200  
 5.0358  
 5.0171  

 Chk Pass

  Mn2576A
 257.610 {131}

 (Y_3710A)
 ppm

 .01635      
 .00004
 .23778

 .01632  
 .01640  
 .01634  

 Chk Pass

  Mo2020A
 202.030 {467}

 (Y_2243A)
 ppm

 .04160      
 .00015
 .35440

 .04175  
 .04161  
 .04145  

 Chk Pass

  aN
 330.237 {102}

 (Y_3710R)
 ppm

 4.8470      
  .8532

 17.602

 4.9724  
 3.9380  
 5.6304  

 Chk Pass

  Na5895R
 589.592 { 57}

 (Y_3710R)
 ppm

 5.0620      
  .0119

 .23448

 5.0596  
 5.0749  
 5.0515  

 Chk Pass

  Ni2316A
 231.604 {445}

 (Y_2243A)
 ppm

 .04253      
 .00032
 .75033

 .04258  
 .04219  
 .04282  

 Chk Pass

  P_1782A
 178.284 {489}

 (Y_2243A)
 ppm

 .31355      
 .00189
 .60384

 .31147  
 .31516  
 .31403  

 Chk Pass

  Pb2203A
 220.353 {153}

 (Y_3710A)
 ppm

 .01058      
 .00255
 24.136

 .01345  
 .00855  
 .00975  

 Chk Pass

  bP
 220.353 {453}

 (Y_2243A)
 ppm

 .01077      
 .00021
 1.9921

 .01053  
 .01084  
 .01094  

 Chk Pass

  Sb2068A
 206.833 {463}

 (Y_2243A)
 ppm

 .05760      
 .00060
 1.0477

 .05806  
 .05692  
 .05783  

 Chk Pass
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Sample Name: CRI        Acquired: 7/2/2018 10:27:34        Type: QC

Method: MT0007(v23) AIR HF 022718(v6)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

  Se1960A
 196.090 {472}

 (Y_2243A)
 ppm

 .00981      
 .00053
 5.3891

 .00942  
 .01041  
 .00960  

 Chk Pass

  Si2506R
 250.690 {134}

 (Y_3710R)
 ppm

 .64091      
 .03532
 5.5115

 .67925  
 .63382  
 .60968  

 Chk Pass

  Sn1899A
 189.989 {477}

 (Y_2243A)
 ppm

 .10411      
 .00066
 .62927

 .10349  
 .10480  
 .10405  

 Chk Pass

  Sr4215R
 421.552 { 80}

 (Y_3710R)
 ppm

 .05170      
 .00008
 .15131

 .05170  
 .05178  
 .05162  

 Chk Pass

  Ti3349R
 334.941 {101}

 (Y_3710R)
 ppm

 .05193      
 .00117
 2.2497

 .05164  
 .05094  
 .05322  

 Chk Pass

  Tl1908A
 190.856 {477}

 (Y_2243A)
 ppm

 .01025      
 .00205
 19.968

 .00911  
 .01261  
 .00903  

 Chk Pass

  V_2924A
 292.402 {115}

 (Y_3710A)
 ppm

 .02645      
 .00028
 1.0680

 .02633  
 .02677  
 .02624  

 Chk Pass

  Zn2138A
 213.856 {457}

 (Y_2243A)
 ppm

 .02232      
 .00017
 .77386

 .02234  
 .02214  
 .02249  

 Chk Pass
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Sample Name: CRI        Acquired: 7/2/2018 10:27:34        Type: QC

Method: MT0007(v23) AIR HF 022718(v6)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Int. Std.
Line
Units
Avg
Stddev
%RSD

#1
#2
#3

  Y_2243A
 224.306 {450}

 Cts/S
 6663.7      

   14.9
 .22334

 6675.6  
 6668.6  
 6647.0  

  Y_3710A
 371.030 { 91}

 Cts/S
 217180.      

    431.
 .19831

 217030.  
 217660.  
 216840.  

  Y_3710R
 371.030 { 91}2

 Cts/S
 21216.      

    44.
 .20788

 21209.  
 21176.  
 21263.  

07/06/2018Page 194 of 409



Sample Name: CCV        Acquired: 7/2/2018 10:32:34        Type: QC

Method: MT0007(v23) AIR HF 022718(v6)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

  Ag3280A
 328.068 {103}

 (Y_3710A)
 ppm

 .97298      
 .00182
 .18697

 .97181  
 .97508  
 .97206  

 Chk Pass

  Al3082R
 308.215 {109}

 (Y_3710R)
 ppm

 24.519      
   .121

 .49297

 24.586  
 24.592  
 24.380  

 Chk Pass

  As1890A
 189.042 {478}

 (Y_2243A)
 ppm

 .49065      
 .00163
 .33260

 .48898  
 .49073  
 .49224  

 Chk Pass

  B_2496A
 249.678 {135}

 (Y_3710A)
 ppm

 1.9881      
  .0068

 .34075

 1.9824  
 1.9956  
 1.9862  

 Chk Pass

  Ba4554R
 455.403 { 74}

 (Y_3710R)
 ppm

 1.9695      
  .0022

 .10965

 1.9712  
 1.9703  
 1.9671  

 Chk Pass

  Be3130A
 313.042 {108}

 (Y_3710A)
 ppm

 2.0383      
  .0294

 1.4444

 2.0112  
 2.0696  
 2.0340  

 Chk Pass

  Ca3179R
 317.933 {106}

 (Y_3710R)
 ppm

 49.490      
   .318

 .64266

 49.645  
 49.701  
 49.124  

 Chk Pass

  Cd2265A
 226.502 {449}

 (Y_2243A)
 ppm

 .50339      
 .00083
 .16423

 .50299  
 .50434  
 .50284  

 Chk Pass

  Co2286A
 228.616 {447}

 (Y_2243A)
 ppm

 2.0151      
  .0036

 .17799

 2.0163  
 2.0180  
 2.0111  

 Chk Pass

  Cr2677A
 267.716 {126}

 (Y_3710A)
 ppm

 2.0091      
  .0105

 .52063

 2.0140  
 2.0162  
 1.9971  

 Chk Pass

  Cu3247A
 324.754 {104}

 (Y_3710A)
 ppm

 1.9754      
  .0027

 .13508

 1.9741  
 1.9736  
 1.9785  

 Chk Pass

  Fe2599R
 259.940 {130}

 (Y_3710R)
 ppm

 25.231      
   .067

 .26385

 25.256  
 25.281  
 25.155  

 Chk Pass
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Sample Name: CCV        Acquired: 7/2/2018 10:32:34        Type: QC

Method: MT0007(v23) AIR HF 022718(v6)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

  K_7664R
 766.490 { 44}

 (Y_3710R)
 ppm

 49.806      
   .131

 .26308

 49.885  
 49.877  
 49.654  

 Chk Pass

  Li6707R
 670.784 { 50}

 (Y_3710R)
 ppm

 1.9551      
  .0055

 .28285

 1.9507  
 1.9532  
 1.9613  

 Chk Pass

  Mg2790R
 279.079 {121}

 (Y_3710R)
 ppm

 48.815      
   .253

 .51837

 48.998  
 48.921  
 48.526  

 Chk Pass

  Mn2576A
 257.610 {131}

 (Y_3710A)
 ppm

 2.0118      
  .0101

 .50454

 2.0148  
 2.0202  
 2.0005  

 Chk Pass

  Mo2020A
 202.030 {467}

 (Y_2243A)
 ppm

 2.0194      
  .0030

 .15030

 2.0171  
 2.0228  
 2.0182  

 Chk Pass

  aN
 330.237 {102}

 (Y_3710R)
 ppm

 48.938      
   .759

 1.5505

 49.626  
 49.065  
 48.124  

 Chk Pass

  Na5895R
 589.592 { 57}

 (Y_3710R)
 ppm

 49.786      
   .068

 .13586

 49.797  
 49.714  
 49.848  

 Chk Pass

  Ni2316A
 231.604 {445}

 (Y_2243A)
 ppm

 2.0065      
  .0046

 .22672

 2.0086  
 2.0096  
 2.0012  

 Chk Pass

  P_1782A
 178.284 {489}

 (Y_2243A)
 ppm

 1.9670      
  .0059

 .29894

 1.9631  
 1.9737  
 1.9640  

 Chk Pass

  Pb2203A
 220.353 {153}

 (Y_3710A)
 ppm

 .50044      
 .00786
 1.5711

 .50514  
 .50483  
 .49137  

 Chk Pass

  bP
 220.353 {453}

 (Y_2243A)
 ppm

 .50189      
 .00129
 .25732

 .50169  
 .50072  
 .50327  

 Chk Pass

  Sb2068A
 206.833 {463}

 (Y_2243A)
 ppm

 .49074      
 .00088
 .17885

 .49020  
 .49027  
 .49175  

 Chk Pass
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Sample Name: CCV        Acquired: 7/2/2018 10:32:34        Type: QC

Method: MT0007(v23) AIR HF 022718(v6)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

  Se1960A
 196.090 {472}

 (Y_2243A)
 ppm

 .49665      
 .00220
 .44210

 .49500  
 .49914  
 .49580  

 Chk Pass

  Si2506R
 250.690 {134}

 (Y_3710R)
 ppm

 2.0168      
  .0126

 .62251

 2.0204  
 2.0272  
 2.0028  

 Chk Pass

  Sn1899A
 189.989 {477}

 (Y_2243A)
 ppm

 2.0088      
  .0038

 .19008

 2.0100  
 2.0119  
 2.0046  

 Chk Pass

  Sr4215R
 421.552 { 80}

 (Y_3710R)
 ppm

 2.0042      
  .0006

 .03154

 2.0045  
 2.0035  
 2.0046  

 Chk Pass

  Ti3349R
 334.941 {101}

 (Y_3710R)
 ppm

 2.0005      
  .0051

 .25381

 2.0019  
 2.0046  
 1.9948  

 Chk Pass

  Tl1908A
 190.856 {477}

 (Y_2243A)
 ppm

 1.0081      
  .0071

 .70620

 1.0037  
 1.0163  
 1.0043  

 Chk Pass

  V_2924A
 292.402 {115}

 (Y_3710A)
 ppm

 2.0020      
  .0081

 .40646

 2.0089  
 2.0041  
 1.9931  

 Chk Pass

  Zn2138A
 213.856 {457}

 (Y_2243A)
 ppm

 2.0016      
  .0023

 .11514

 2.0004  
 2.0042  
 2.0001  

 Chk Pass
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Sample Name: CCV        Acquired: 7/2/2018 10:32:34        Type: QC

Method: MT0007(v23) AIR HF 022718(v6)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Int. Std.
Line
Units
Avg
Stddev
%RSD

#1
#2
#3

  Y_2243A
 224.306 {450}

 Cts/S
 6524.6      

   16.4
 .25125

 6506.9  
 6527.7  
 6539.3  

  Y_3710A
 371.030 { 91}

 Cts/S
 213220.      

    499.
 .23382

 213080.  
 212800.  
 213770.  

  Y_3710R
 371.030 { 91}2

 Cts/S
 21081.      

   238.
 1.1299

 20869.  
 21035.  
 21339.  
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Sample Name: CCB        Acquired: 7/2/2018 10:37:28        Type: Unk

Method: MT0007(v23) AIR HF 022718(v6)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  Ag3280A
 328.068 {103}

 (Y_3710A)
 ppm

 .00007      
 .00013
 191.90

 .00021  
 -.00002  
  .00001  

 Chk Pass

  Al3082R
 308.215 {109}

 (Y_3710R)
 ppm

 -.00020      
  .01473
 7361.6

  .01144  
  .00473  
 -.01677  

 Chk Pass

  As1890A
 189.042 {478}

 (Y_2243A)
 ppm

 -.00036      
  .00044
 122.35

 -.00033  
 -.00080  
  .00007  

 Chk Pass

  B_2496A
 249.678 {135}

 (Y_3710A)
 ppm

 -.00037      
  .00034
 91.475

 -.00024  
 -.00076  
 -.00012  

 Chk Pass

  Ba4554R
 455.403 { 74}

 (Y_3710R)
 ppm

 -.00005      
  .00010
 214.16

 -.00009  
 -.00011  
  .00007  

 Chk Pass

  Be3130A
 313.042 {108}

 (Y_3710A)
 ppm

 .00001      
 .00001
 89.280

 .00002  
 .00002  
 .00000  

 Chk Pass

  Ca3179R
 317.933 {106}

 (Y_3710R)
 ppm

 .00104      
 .00048
 46.060

 .00049  
 .00131  
 .00132  

 Chk Pass

  Cd2265A
 226.502 {449}

 (Y_2243A)
 ppm

 -.00003      
  .00008
 226.71

  .00005  
 -.00009  
 -.00007  

 Chk Pass

  Co2286A
 228.616 {447}

 (Y_2243A)
 ppm

 -.00014      
  .00008
 57.168

 -.00014  
 -.00021  
 -.00006  

 Chk Pass

  Cr2677A
 267.716 {126}

 (Y_3710A)
 ppm

 .00005      
 .00008
 141.56

 .00014  
 .00003  

 -.00001  

 Chk Pass

  Cu3247A
 324.754 {104}

 (Y_3710A)
 ppm

 .00001      
 .00006
 409.45

 .00007  
 .00000  

 -.00004  

 Chk Pass

  Fe2599R
 259.940 {130}

 (Y_3710R)
 ppm

 .00121      
 .00085
 70.607

 .00082  
 .00062  
 .00218  

 Chk Pass
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Sample Name: CCB        Acquired: 7/2/2018 10:37:28        Type: Unk

Method: MT0007(v23) AIR HF 022718(v6)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  K_7664R
 766.490 { 44}

 (Y_3710R)
 ppm

 .03261      
 .01893
 58.057

 .04322  
 .04384  
 .01075  

 Chk Pass

  Li6707R
 670.784 { 50}

 (Y_3710R)
 ppm

 .00039      
 .00110
 282.12

 -.00080  
  .00136  
  .00061  

 Chk Pass

  Mg2790R
 279.079 {121}

 (Y_3710R)
 ppm

 -.01233      
  .01206
 97.875

 -.02619  
 -.00659  
 -.00420  

 Chk Pass

  Mn2576A
 257.610 {131}

 (Y_3710A)
 ppm

 .00003      
 .00001
 19.653

 .00004  
 .00003  
 .00003  

 Chk Pass

  Mo2020A
 202.030 {467}

 (Y_2243A)
 ppm

 -.00001      
  .00007
 481.62

 -.00007  
  .00006  
 -.00003  

 Chk Pass

  aN
 330.237 {102}

 (Y_3710R)
 ppm

 .73043      
 .57928
 79.306

 .49550  
 .30553  
 1.3903  

 Chk Pass

  Na5895R
 589.592 { 57}

 (Y_3710R)
 ppm

 .00304      
 .01068
 351.91

 .01079  
 .00747  

 -.00915  

 Chk Pass

  Ni2316A
 231.604 {445}

 (Y_2243A)
 ppm

 .00028      
 .00012
 41.619

 .00016  
 .00039  
 .00029  

 Chk Pass

  P_1782A
 178.284 {489}

 (Y_2243A)
 ppm

 -.00090      
  .00151
 167.61

 -.00014  
 -.00264  
  .00007  

 Chk Pass

  Pb2203A
 220.353 {153}

 (Y_3710A)
 ppm

 -.00215      
  .00197
 91.447

 -.00396  
 -.00244  
 -.00006  

 Chk Pass

  bP
 220.353 {453}

 (Y_2243A)
 ppm

 -.00052      
  .00128
 243.22

 -.00023  
  .00058  
 -.00192  

 Chk Pass

  Sb2068A
 206.833 {463}

 (Y_2243A)
 ppm

 -.00185      
  .00085
 45.753

 -.00134  
 -.00138  
 -.00283  

 Chk Pass
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Sample Name: CCB        Acquired: 7/2/2018 10:37:28        Type: Unk

Method: MT0007(v23) AIR HF 022718(v6)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  Se1960A
 196.090 {472}

 (Y_2243A)
 ppm

 -.00028      
  .00117
 424.33

  .00032  
 -.00163  
  .00048  

 Chk Pass

  Si2506R
 250.690 {134}

 (Y_3710R)
 ppm

 .02549      
 .00770
 30.221

 .03248  
 .02676  
 .01723  

 Chk Pass

  Sn1899A
 189.989 {477}

 (Y_2243A)
 ppm

 .00019      
 .00036
 188.11

 .00052  
 .00024  

 -.00019  

 Chk Pass

  Sr4215R
 421.552 { 80}

 (Y_3710R)
 ppm

 -.00001      
  .00007
 718.17

  .00006  
 -.00001  
 -.00007  

 Chk Pass

  Ti3349R
 334.941 {101}

 (Y_3710R)
 ppm

 .00079      
 .00078
 98.733

 .00161  
 .00066  
 .00008  

 Chk Pass

  Tl1908A
 190.856 {477}

 (Y_2243A)
 ppm

 .00036      
 .00048
 131.45

 .00003  
 .00091  
 .00014  

 Chk Pass

  V_2924A
 292.402 {115}

 (Y_3710A)
 ppm

 -.00014      
  .00016
 111.59

 -.00002  
 -.00008  
 -.00032  

 Chk Pass

  Zn2138A
 213.856 {457}

 (Y_2243A)
 ppm

 .00005      
 .00006
 131.32

 .00011  
 -.00001  
  .00003  

 Chk Pass
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Sample Name: CCB        Acquired: 7/2/2018 10:37:28        Type: Unk

Method: MT0007(v23) AIR HF 022718(v6)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Int. Std.
Line
Units
Avg
Stddev
%RSD

#1
#2
#3

  Y_2243A
 224.306 {450}

 Cts/S
 6677.2      

   59.0
 .88321

 6626.8  
 6662.8  
 6742.0  

  Y_3710A
 371.030 { 91}

 Cts/S
 216800.      

    130.
 .05995

 216660.  
 216810.  
 216920.  

  Y_3710R
 371.030 { 91}2

 Cts/S
 21351.      

    56.
 .26371

 21287.  
 21379.  
 21389.  
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Sample Name: mb 140-21365/5-a        Acquired: 7/2/2018 10:42:32        Type: Unk

Method: MT0007(v23) AIR HF 022718(v6)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  Ag3280A
 328.068 {103}

 (Y_3710A)
 ppm

 .00010      
 .00021
 223.93

 -.00008  
  .00003  
  .00033  

 Chk Pass

  Al3082R
 308.215 {109}

 (Y_3710R)
 ppm

 -.00806      
  .00724
 89.833

 -.00150  
 -.00685  
 -.01584  

 Chk Pass

  As1890A
 189.042 {478}

 (Y_2243A)
 ppm

 -.00014      
  .00028
 204.65

  .00012  
 -.00044  
 -.00009  

 Chk Pass

  B_2496A
 249.678 {135}

 (Y_3710A)
 ppm

 .03118      
 .00028
 .89887

 .03087  
 .03126  
 .03142  

 Chk Pass

  Ba4554R
 455.403 { 74}

 (Y_3710R)
 ppm

 .00015      
 .00003
 19.467

 .00015  
 .00013  
 .00018  

 Chk Pass

  Be3130A
 313.042 {108}

 (Y_3710A)
 ppm

 -.00001      
  .00001
 66.757

 -.00002  
 -.00001  
 -.00000  

 Chk Pass

  Ca3179R
 317.933 {106}

 (Y_3710R)
 ppm

 .10479      
 .00114
 1.0904

 .10493  
 .10359  
 .10586  

 Chk Pass

  Cd2265A
 226.502 {449}

 (Y_2243A)
 ppm

 -.00000      
  .00013
 3778.8

 -.00010  
 -.00005  
  .00014  

 Chk Pass

  Co2286A
 228.616 {447}

 (Y_2243A)
 ppm

 .00028      
 .00007
 25.024

 .00026  
 .00036  
 .00023  

 Chk Pass

  Cr2677A
 267.716 {126}

 (Y_3710A)
 ppm

 .00007      
 .00031
 416.55

 -.00024  
  .00007  
  .00039  

 Chk Pass

  Cu3247A
 324.754 {104}

 (Y_3710A)
 ppm

 .00110      
 .00021
 18.981

 .00102  
 .00134  
 .00095  

 Chk Pass

  Fe2599R
 259.940 {130}

 (Y_3710R)
 ppm

 .00665      
 .00098
 14.820

 .00585  
 .00634  
 .00775  

 Chk Pass
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Sample Name: mb 140-21365/5-a        Acquired: 7/2/2018 10:42:32        Type: Unk

Method: MT0007(v23) AIR HF 022718(v6)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  K_7664R
 766.490 { 44}

 (Y_3710R)
 ppm

 .04377      
 .00457
 10.453

 .04890  
 .04012  
 .04228  

 Chk Pass

  Li6707R
 670.784 { 50}

 (Y_3710R)
 ppm

 .00008      
 .00035
 448.49

 -.00031  
  .00017  
  .00037  

 Chk Pass

  Mg2790R
 279.079 {121}

 (Y_3710R)
 ppm

 -.01414      
  .01275
 90.169

 -.02780  
 -.01203  
 -.00257  

 Chk Pass

  Mn2576A
 257.610 {131}

 (Y_3710A)
 ppm

 .00029      
 .00003
 8.7968

 .00032  
 .00030  
 .00027  

 Chk Pass

  Mo2020A
 202.030 {467}

 (Y_2243A)
 ppm

 .00001      
 .00012
 1296.9

 -.00013  
  .00007  
  .00009  

 Chk Pass

  aN
 330.237 {102}

 (Y_3710R)
 ppm

 .74771      
 .63773
 85.291

 .99153  
 1.2276  
  .02404  

 Chk Pass

  Na5895R
 589.592 { 57}

 (Y_3710R)
 ppm

 .09195      
 .00183
 1.9864

 .09376  
 .09011  
 .09200  

 Chk Pass

  Ni2316A
 231.604 {445}

 (Y_2243A)
 ppm

 .00010      
 .00015
 158.66

 -.00001  
  .00003  
  .00027  

 Chk Pass

  P_1782A
 178.284 {489}

 (Y_2243A)
 ppm

 .00419      
 .00090
 21.595

 .00420  
 .00328  
 .00509  

 Chk Pass

  Pb2203A
 220.353 {153}

 (Y_3710A)
 ppm

 .00022      
 .00110
 508.10

 .00107  
 .00059  

 -.00102  

 Chk Pass

  bP
 220.353 {453}

 (Y_2243A)
 ppm

 .00054      
 .00129
 239.55

 -.00002  
 -.00038  
  .00202  

 Chk Pass

  Sb2068A
 206.833 {463}

 (Y_2243A)
 ppm

 .00278      
 .00109
 39.122

 .00404  
 .00216  
 .00215  

 Chk Pass
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Sample Name: mb 140-21365/5-a        Acquired: 7/2/2018 10:42:32        Type: Unk

Method: MT0007(v23) AIR HF 022718(v6)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  Se1960A
 196.090 {472}

 (Y_2243A)
 ppm

 .00147      
 .00095
 64.768

 .00055  
 .00245  
 .00142  

 Chk Pass

  Si2506R
 250.690 {134}

 (Y_3710R)
 ppm

 .17842      
 .00364
 2.0394

 .18262  
 .17644  
 .17619  

 Chk Pass

  Sn1899A
 189.989 {477}

 (Y_2243A)
 ppm

 .00279      
 .00044
 15.879

 .00277  
 .00235  
 .00324  

 Chk Pass

  Sr4215R
 421.552 { 80}

 (Y_3710R)
 ppm

 .00003      
 .00003
 96.454

 .00006  
 .00004  

 -.00000  

 Chk Pass

  Ti3349R
 334.941 {101}

 (Y_3710R)
 ppm

 .00123      
 .00057
 45.964

 .00147  
 .00164  
 .00058  

 Chk Pass

  Tl1908A
 190.856 {477}

 (Y_2243A)
 ppm

 -.00061      
  .00202
 331.28

  .00159  
 -.00104  
 -.00239  

 Chk Pass

  V_2924A
 292.402 {115}

 (Y_3710A)
 ppm

 -.00003      
  .00025
 947.24

  .00011  
  .00013  
 -.00032  

 Chk Pass

  Zn2138A
 213.856 {457}

 (Y_2243A)
 ppm

 .00341      
 .00012
 3.5113

 .00330  
 .00353  
 .00340  

 Chk Pass
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Sample Name: mb 140-21365/5-a        Acquired: 7/2/2018 10:42:32        Type: Unk

Method: MT0007(v23) AIR HF 022718(v6)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Int. Std.
Line
Units
Avg
Stddev
%RSD

#1
#2
#3

  Y_2243A
 224.306 {450}

 Cts/S
 6634.2      

   22.3
 .33675

 6612.7  
 6632.7  
 6657.3  

  Y_3710A
 371.030 { 91}

 Cts/S
 215480.      

    800.
 .37146

 214560.  
 215910.  
 215980.  

  Y_3710R
 371.030 { 91}2

 Cts/S
 21054.      

   117.
 .55677

 21159.  
 20928.  
 21077.  
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Sample Name: lcs 140-21365/6-a        Acquired: 7/2/2018 10:47:35        Type: QC

Method: MT0007(v23) AIR HF 022718(v6)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

  Ag3280A
 328.068 {103}

 (Y_3710A)
 ppm

 .04377      
 .00295
 6.7437

 .04037  
 .04539  
 .04556  

 Chk Pass

  Al3082R
 308.215 {109}

 (Y_3710R)
 ppm

 1.9027      
  .0082

 .43072

 1.9117  
 1.8956  
 1.9007  

 Chk Pass

  As1890A
 189.042 {478}

 (Y_2243A)
 ppm

 .09214      
 .00189
 2.0528

 .09020  
 .09398  
 .09223  

 Chk Pass

  B_2496A
 249.678 {135}

 (Y_3710A)
 ppm

 .92406      
 .07337
 7.9399

 .83939  
 .96403  
 .96877  

 Chk Pass

  Ba4554R
 455.403 { 74}

 (Y_3710R)
 ppm

 .09706      
 .00010
 .10612

 .09694  
 .09714  
 .09708  

 Chk Pass

  Be3130A
 313.042 {108}

 (Y_3710A)
 ppm

 .05070      
 .00400
 7.8909

 .04608  
 .05298  
 .05305  

 Chk Pass

  Ca3179R
 317.933 {106}

 (Y_3710R)
 ppm

 47.832      
   .088

 .18393

 47.931  
 47.800  
 47.764  

 Chk Pass

  Cd2265A
 226.502 {449}

 (Y_2243A)
 ppm

 .04836      
 .00014
 .28283

 .04826  
 .04831  
 .04852  

 Chk Pass

  Co2286A
 228.616 {447}

 (Y_2243A)
 ppm

 .10029      
 .00021
 .21171

 .10044  
 .10039  
 .10005  

 Chk Pass

  Cr2677A
 267.716 {126}

 (Y_3710A)
 ppm

 .19014      
 .01430
 7.5212

 .17363  
 .19856  
 .19823  

 Chk Pass

  Cu3247A
 324.754 {104}

 (Y_3710A)
 ppm

 .23186      
 .01909
 8.2348

 .20982  
 .24333  
 .24242  

 Chk Pass

  Fe2599R
 259.940 {130}

 (Y_3710R)
 ppm

 1.0132      
  .0081

 .80312

 1.0040  
 1.0192  
 1.0165  

 Chk Pass
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Sample Name: lcs 140-21365/6-a        Acquired: 7/2/2018 10:47:35        Type: QC

Method: MT0007(v23) AIR HF 022718(v6)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

  K_7664R
 766.490 { 44}

 (Y_3710R)
 ppm

 47.343      
   .120

 .25326

 47.460  
 47.347  
 47.220  

 Chk Pass

  Li6707R
 670.784 { 50}

 (Y_3710R)
 ppm

 .09717      
 .00089
 .91445

 .09727  
 .09623  
 .09800  

 Chk Pass

  Mg2790R
 279.079 {121}

 (Y_3710R)
 ppm

 9.2674      
  .0354

 .38171

 9.2969  
 9.2282  
 9.2771  

 Chk Pass

  Mn2576A
 257.610 {131}

 (Y_3710A)
 ppm

 .09653      
 .00792
 8.2028

 .08739  
 .10098  
 .10122  

 Chk Pass

  Mo2020A
 202.030 {467}

 (Y_2243A)
 ppm

 .49773      
 .00051
 .10177

 .49830  
 .49754  
 .49734  

 Chk Pass

  aN
 330.237 {102}

 (Y_3710R)
 ppm

 48.246      
   .850

 1.7617

 48.788  
 47.266  
 48.684  

 Chk Pass

  Na5895R
 589.592 { 57}

 (Y_3710R)
 ppm

 48.884      
   .120

 .24607

 48.751  
 48.984  
 48.918  

 Chk Pass

  Ni2316A
 231.604 {445}

 (Y_2243A)
 ppm

 .49554      
 .00055
 .11071

 .49611  
 .49551  
 .49501  

 Chk Pass

  P_1782A
 178.284 {489}

 (Y_2243A)
 ppm

 4.8719      
  .0112

 .22972

 4.8611  
 4.8835  
 4.8710  

 Chk Pass

  Pb2203A
 220.353 {153}

 (Y_3710A)
 ppm

 .08911      
 .00925
 10.385

 .07848  
 .09349  
 .09537  

 Chk Pass

  bP
 220.353 {453}

 (Y_2243A)
 ppm

 .09418      
 .00098
 1.0386

 .09309  
 .09446  
 .09499  

 Chk Pass

  Sb2068A
 206.833 {463}

 (Y_2243A)
 ppm

 .46588      
 .00230
 .49378

 .46629  
 .46340  
 .46795  

 Chk Pass
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Sample Name: lcs 140-21365/6-a        Acquired: 7/2/2018 10:47:35        Type: QC

Method: MT0007(v23) AIR HF 022718(v6)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

  Se1960A
 196.090 {472}

 (Y_2243A)
 ppm

 .13950      
 .00132
 .94483

 .14068  
 .13807  
 .13975  

 Chk Pass

  Si2506R
 250.690 {134}

 (Y_3710R)
 ppm

 4.8606      
  .0302

 .62084

 4.8786  
 4.8774  
 4.8258  

 Chk Pass

  Sn1899A
 189.989 {477}

 (Y_2243A)
 ppm

 .48961      
 .00031
 .06300

 .48968  
 .48988  
 .48928  

 Chk Pass

  Sr4215R
 421.552 { 80}

 (Y_3710R)
 ppm

 .49562      
 .00078
 .15793

 .49495  
 .49648  
 .49543  

 Chk Pass

  Ti3349R
 334.941 {101}

 (Y_3710R)
 ppm

 .09809      
 .00032
 .32900

 .09773  
 .09821  
 .09834  

 Chk Pass

  Tl1908A
 190.856 {477}

 (Y_2243A)
 ppm

 .38203      
 .00300
 .78618

 .37970  
 .38097  
 .38542  

 Chk Pass

  V_2924A
 292.402 {115}

 (Y_3710A)
 ppm

 .19050      
 .01504
 7.8951

 .17314  
 .19874  
 .19961  

 Chk Pass

  Zn2138A
 213.856 {457}

 (Y_2243A)
 ppm

 .49613      
 .00074
 .14946

 .49533  
 .49680  
 .49625  

 Chk Pass
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Sample Name: lcs 140-21365/6-a        Acquired: 7/2/2018 10:47:35        Type: QC

Method: MT0007(v23) AIR HF 022718(v6)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Int. Std.
Line
Units
Avg
Stddev
%RSD

#1
#2
#3

  Y_2243A
 224.306 {450}

 Cts/S
 6504.2      

   22.3
 .34228

 6479.1  
 6511.7  
 6521.7  

  Y_3710A
 371.030 { 91}

 Cts/S
 220280.      
  13768.
 6.2499

 236180.  
 212140.  
 212530.  

  Y_3710R
 371.030 { 91}2

 Cts/S
 21210.      

   102.
 .48227

 21117.  
 21193.  
 21319.  
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Sample Name: lcsd 140-21365/7-a        Acquired: 7/2/2018 10:52:26        Type: QC

Method: MT0007(v23) AIR HF 022718(v6)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

  Ag3280A
 328.068 {103}

 (Y_3710A)
 ppm

 .04553      
 .00039
 .86152

 .04593  
 .04514  
 .04552  

 Chk Pass

  Al3082R
 308.215 {109}

 (Y_3710R)
 ppm

 1.8860      
  .0160

 .85030

 1.8970  
 1.8935  
 1.8676  

 Chk Pass

  As1890A
 189.042 {478}

 (Y_2243A)
 ppm

 .09202      
 .00060
 .64943

 .09173  
 .09163  
 .09271  

 Chk Pass

  B_2496A
 249.678 {135}

 (Y_3710A)
 ppm

 .97358      
 .00322
 .33083

 .97344  
 .97043  
 .97687  

 Chk Pass

  Ba4554R
 455.403 { 74}

 (Y_3710R)
 ppm

 .09727      
 .00024
 .24433

 .09754  
 .09711  
 .09716  

 Chk Pass

  Be3130A
 313.042 {108}

 (Y_3710A)
 ppm

 .05313      
 .00014
 .27117

 .05300  
 .05310  
 .05328  

 Chk Pass

  Ca3179R
 317.933 {106}

 (Y_3710R)
 ppm

 47.803      
   .125

 .26085

 47.700  
 47.768  
 47.942  

 Chk Pass

  Cd2265A
 226.502 {449}

 (Y_2243A)
 ppm

 .04837      
 .00013
 .27344

 .04830  
 .04852  
 .04828  

 Chk Pass

  Co2286A
 228.616 {447}

 (Y_2243A)
 ppm

 .09996      
 .00021
 .21122

 .09999  
 .10016  
 .09974  

 Chk Pass

  Cr2677A
 267.716 {126}

 (Y_3710A)
 ppm

 .19810      
 .00110
 .55286

 .19753  
 .19741  
 .19936  

 Chk Pass

  Cu3247A
 324.754 {104}

 (Y_3710A)
 ppm

 .24310      
 .00080
 .33101

 .24389  
 .24229  
 .24311  

 Chk Pass

  Fe2599R
 259.940 {130}

 (Y_3710R)
 ppm

 1.0109      
  .0024

 .24135

 1.0115  
 1.0082  
 1.0129  

 Chk Pass
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Sample Name: lcsd 140-21365/7-a        Acquired: 7/2/2018 10:52:26        Type: QC

Method: MT0007(v23) AIR HF 022718(v6)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

  K_7664R
 766.490 { 44}

 (Y_3710R)
 ppm

 47.270      
   .119

 .25090

 47.355  
 47.320  
 47.134  

 Chk Pass

  Li6707R
 670.784 { 50}

 (Y_3710R)
 ppm

 .09780      
 .00039
 .39791

 .09761  
 .09825  
 .09754  

 Chk Pass

  Mg2790R
 279.079 {121}

 (Y_3710R)
 ppm

 9.2896      
  .0572

 .61529

 9.2311  
 9.2922  
 9.3454  

 Chk Pass

  Mn2576A
 257.610 {131}

 (Y_3710A)
 ppm

 .10132      
 .00031
 .31025

 .10097  
 .10138  
 .10159  

 Chk Pass

  Mo2020A
 202.030 {467}

 (Y_2243A)
 ppm

 .49804      
 .00108
 .21736

 .49928  
 .49757  
 .49727  

 Chk Pass

  aN
 330.237 {102}

 (Y_3710R)
 ppm

 47.990      
   .272

 .56597

 47.976  
 47.726  
 48.269  

 Chk Pass

  Na5895R
 589.592 { 57}

 (Y_3710R)
 ppm

 49.011      
   .205

 .41834

 49.184  
 49.064  
 48.784  

 Chk Pass

  Ni2316A
 231.604 {445}

 (Y_2243A)
 ppm

 .49610      
 .00037
 .07509

 .49590  
 .49653  
 .49586  

 Chk Pass

  P_1782A
 178.284 {489}

 (Y_2243A)
 ppm

 4.8785      
  .0082

 .16900

 4.8865  
 4.8701  
 4.8788  

 Chk Pass

  Pb2203A
 220.353 {153}

 (Y_3710A)
 ppm

 .09518      
 .00106
 1.1164

 .09406  
 .09618  
 .09529  

 Chk Pass

  bP
 220.353 {453}

 (Y_2243A)
 ppm

 .09592      
 .00119
 1.2445

 .09709  
 .09470  
 .09596  

 Chk Pass

  Sb2068A
 206.833 {463}

 (Y_2243A)
 ppm

 .46668      
 .00123
 .26258

 .46735  
 .46743  
 .46527  

 Chk Pass
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Sample Name: lcsd 140-21365/7-a        Acquired: 7/2/2018 10:52:26        Type: QC

Method: MT0007(v23) AIR HF 022718(v6)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

  Se1960A
 196.090 {472}

 (Y_2243A)
 ppm

 .14436      
 .00057
 .39438

 .14502  
 .14400  
 .14408  

 Chk Pass

  Si2506R
 250.690 {134}

 (Y_3710R)
 ppm

 5.2102      
  .0226

 .43416

 5.1854  
 5.2297  
 5.2156  

 Chk Pass

  Sn1899A
 189.989 {477}

 (Y_2243A)
 ppm

 .48694      
 .00144
 .29625

 .48528  
 .48779  
 .48775  

 Chk Pass

  Sr4215R
 421.552 { 80}

 (Y_3710R)
 ppm

 .49608      
 .00155
 .31310

 .49743  
 .49642  
 .49438  

 Chk Pass

  Ti3349R
 334.941 {101}

 (Y_3710R)
 ppm

 .09706      
 .00009
 .09670

 .09712  
 .09695  
 .09710  

 Chk Pass

  Tl1908A
 190.856 {477}

 (Y_2243A)
 ppm

 .38607      
 .00324
 .84023

 .38319  
 .38544  
 .38959  

 Chk Pass

  V_2924A
 292.402 {115}

 (Y_3710A)
 ppm

 .19878      
 .00024
 .11962

 .19852  
 .19886  
 .19897  

 Chk Pass

  Zn2138A
 213.856 {457}

 (Y_2243A)
 ppm

 .49853      
 .00018
 .03638

 .49872  
 .49851  
 .49836  

 Chk Pass
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Sample Name: lcsd 140-21365/7-a        Acquired: 7/2/2018 10:52:26        Type: QC

Method: MT0007(v23) AIR HF 022718(v6)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Int. Std.
Line
Units
Avg
Stddev
%RSD

#1
#2
#3

  Y_2243A
 224.306 {450}

 Cts/S
 6490.3      

   71.7
 1.1046

 6416.1  
 6495.7  
 6559.2  

  Y_3710A
 371.030 { 91}

 Cts/S
 211670.      

   1156.
 .54603

 210350.  
 212150.  
 212510.  

  Y_3710R
 371.030 { 91}2

 Cts/S
 21139.      

    41.
 .19305

 21097.  
 21178.  
 21143.  
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Sample Name: mb 140-21364/6-a        Acquired: 7/2/2018 10:57:17        Type: Unk

Method: MT0007(v23) AIR HF 022718(v6)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  Ag3280A
 328.068 {103}

 (Y_3710A)
 ppm

 -.00072      
  .00029
 39.700

 -.00071  
 -.00044  
 -.00101  

 Chk Pass

  Al3082R
 308.215 {109}

 (Y_3710R)
 ppm

 -.00060      
  .00771
 1283.4

 -.00644  
 -.00350  
  .00814  

 Chk Pass

  As1890A
 189.042 {478}

 (Y_2243A)
 ppm

 .00463      
 .00063
 13.551

 .00430  
 .00536  
 .00425  

 Chk Pass

  B_2496A
 249.678 {135}

 (Y_3710A)
 ppm

 138.07     F 
   1.83

 1.3238

 136.56  
 140.10  
 137.54  

 Chk Fail
 .20000

 -.20000

  Ba4554R
 455.403 { 74}

 (Y_3710R)
 ppm

 .00055      
 .00000
 .34158

 .00055  
 .00055  
 .00055  

 Chk Pass

  Be3130A
 313.042 {108}

 (Y_3710A)
 ppm

 .00001      
 .00000
 39.282

 .00000  
 .00000  
 .00001  

 Chk Pass

  Ca3179R
 317.933 {106}

 (Y_3710R)
 ppm

 .05984      
 .00248
 4.1420

 .06271  
 .05846  
 .05836  

 Chk Pass

  Cd2265A
 226.502 {449}

 (Y_2243A)
 ppm

 -.00018      
  .00009
 53.105

 -.00026  
 -.00019  
 -.00007  

 Chk Pass

  Co2286A
 228.616 {447}

 (Y_2243A)
 ppm

 -.00015      
  .00007
 44.285

 -.00016  
 -.00008  
 -.00022  

 Chk Pass

  Cr2677A
 267.716 {126}

 (Y_3710A)
 ppm

 .00126      
 .00003
 2.0858

 .00125  
 .00129  
 .00124  

 Chk Pass

  Cu3247A
 324.754 {104}

 (Y_3710A)
 ppm

 -.00001      
  .00022
 2026.0

  .00022  
 -.00022  
 -.00004  

 Chk Pass

  Fe2599R
 259.940 {130}

 (Y_3710R)
 ppm

 .01127      
 .00142
 12.602

 .01056  
 .01035  
 .01291  

 Chk Pass
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Sample Name: mb 140-21364/6-a        Acquired: 7/2/2018 10:57:17        Type: Unk

Method: MT0007(v23) AIR HF 022718(v6)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  K_7664R
 766.490 { 44}

 (Y_3710R)
 ppm

 .02679      
 .01185
 44.234

 .04035  
 .02157  
 .01845  

 Chk Pass

  Li6707R
 670.784 { 50}

 (Y_3710R)
 ppm

 .00024      
 .00040
 170.52

 .00070  
 .00004  

 -.00003  

 Chk Pass

  Mg2790R
 279.079 {121}

 (Y_3710R)
 ppm

 .00286      
 .00298
 104.10

 .00008  
 .00249  
 .00600  

 Chk Pass

  Mn2576A
 257.610 {131}

 (Y_3710A)
 ppm

 .00032      
 .00001
 3.1307

 .00031  
 .00031  
 .00033  

 Chk Pass

  Mo2020A
 202.030 {467}

 (Y_2243A)
 ppm

 .00070      
 .00005
 6.7107

 .00070  
 .00074  
 .00065  

 Chk Pass

  aN
 330.237 {102}

 (Y_3710R)
 ppm

 -.22368      
  .32987
 147.47

  .09145  
 -.19594  
 -.56655  

 Chk Pass

  Na5895R
 589.592 { 57}

 (Y_3710R)
 ppm

 .02906      
 .00225
 7.7412

 .03145  
 .02872  
 .02699  

 Chk Pass

  Ni2316A
 231.604 {445}

 (Y_2243A)
 ppm

 .00044      
 .00022
 50.400

 .00058  
 .00056  
 .00018  

 Chk Pass

  P_1782A
 178.284 {489}

 (Y_2243A)
 ppm

 -.00002      
  .00047
 2090.0

 -.00037  
  .00051  
 -.00021  

 Chk Pass

  Pb2203A
 220.353 {153}

 (Y_3710A)
 ppm

 -.00002      
  .00161
 9860.8

 -.00092  
 -.00097  
  .00184  

 Chk Pass

  bP
 220.353 {453}

 (Y_2243A)
 ppm

 -.00124      
  .00128
 102.65

 -.00230  
 -.00161  
  .00017  

 Chk Pass

  Sb2068A
 206.833 {463}

 (Y_2243A)
 ppm

 -.00058      
  .00128
 221.20

 -.00205  
  .00028  
  .00003  

 Chk Pass
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Sample Name: mb 140-21364/6-a        Acquired: 7/2/2018 10:57:17        Type: Unk

Method: MT0007(v23) AIR HF 022718(v6)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  Se1960A
 196.090 {472}

 (Y_2243A)
 ppm

 -.00679      
  .00027
 3.9697

 -.00678  
 -.00653  
 -.00707  

 Chk Pass

  Si2506R
 250.690 {134}

 (Y_3710R)
 ppm

 3.4923     F 
 2.5378
 72.668

 6.2872  
 2.8577  
 1.3321  

 Chk Fail
 .50000

 -.50000

  Sn1899A
 189.989 {477}

 (Y_2243A)
 ppm

 .00190      
 .00009
 4.7279

 .00190  
 .00199  
 .00181  

 Chk Pass

  Sr4215R
 421.552 { 80}

 (Y_3710R)
 ppm

 .00013      
 .00002
 14.856

 .00011  
 .00015  
 .00014  

 Chk Pass

  Ti3349R
 334.941 {101}

 (Y_3710R)
 ppm

 .00244      
 .00042
 17.009

 .00289  
 .00236  
 .00207  

 Chk Pass

  Tl1908A
 190.856 {477}

 (Y_2243A)
 ppm

 .00103      
 .00198
 192.89

 .00213  
 .00221  

 -.00126  

 Chk Pass

  V_2924A
 292.402 {115}

 (Y_3710A)
 ppm

 .00010      
 .00018
 168.93

 -.00004  
  .00006  
  .00030  

 Chk Pass

  Zn2138A
 213.856 {457}

 (Y_2243A)
 ppm

 .00130      
 .00003
 1.9553

 .00132  
 .00127  
 .00130  

 Chk Pass
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Sample Name: mb 140-21364/6-a        Acquired: 7/2/2018 10:57:17        Type: Unk

Method: MT0007(v23) AIR HF 022718(v6)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Int. Std.
Line
Units
Avg
Stddev
%RSD

#1
#2
#3

  Y_2243A
 224.306 {450}

 Cts/S
 6602.6      

    8.0
 .12128

 6611.9  
 6597.7  
 6598.3  

  Y_3710A
 371.030 { 91}

 Cts/S
 215910.      

    845.
 .39147

 216260.  
 214950.  
 216530.  

  Y_3710R
 371.030 { 91}2

 Cts/S
 21593.      

   133.
 .61474

 21576.  
 21734.  
 21470.  
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Sample Name: lcs 140-21364/7-a        Acquired: 7/2/2018 11:02:28        Type: QC

Method: MT0007(v23) AIR HF 022718(v6)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

  Ag3280A
 328.068 {103}

 (Y_3710A)
 ppm

 .04951      
 .00022
 .44332

 .04933  
 .04946  
 .04976  

 Chk Pass

  Al3082R
 308.215 {109}

 (Y_3710R)
 ppm

 1.9350      
  .0299

 1.5437

 1.9660  
 1.9064  
 1.9325  

 Chk Pass

  As1890A
 189.042 {478}

 (Y_2243A)
 ppm

 .10585      
 .00158
 1.4968

 .10404  
 .10656  
 .10696  

 Chk Pass

  B_2496A
 249.678 {135}

 (Y_3710A)
 ppm

 142.44     F 
    .69

 .48348

 143.21  
 142.23  
 141.88  

 Chk Fail
 1.0000

 20.000%

  Ba4554R
 455.403 { 74}

 (Y_3710R)
 ppm

 .10256      
 .00032
 .31072

 .10292  
 .10242  
 .10234  

 Chk Pass

  Be3130A
 313.042 {108}

 (Y_3710A)
 ppm

 .05400      
 .00014
 .25916

 .05415  
 .05387  
 .05399  

 Chk Pass

  Ca3179R
 317.933 {106}

 (Y_3710R)
 ppm

 49.746      
   .148

 .29688

 49.660  
 49.661  
 49.916  

 Chk Pass

  Cd2265A
 226.502 {449}

 (Y_2243A)
 ppm

 .05081      
 .00015
 .28578

 .05098  
 .05072  
 .05073  

 Chk Pass

  Co2286A
 228.616 {447}

 (Y_2243A)
 ppm

 .10500      
 .00015
 .14242

 .10500  
 .10515  
 .10485  

 Chk Pass

  Cr2677A
 267.716 {126}

 (Y_3710A)
 ppm

 .20734      
 .00081
 .39195

 .20641  
 .20789  
 .20772  

 Chk Pass

  Cu3247A
 324.754 {104}

 (Y_3710A)
 ppm

 .25754      
 .00184
 .71402

 .25649  
 .25647  
 .25967  

 Chk Pass

  Fe2599R
 259.940 {130}

 (Y_3710R)
 ppm

 1.0751      
  .0034

 .31272

 1.0716  
 1.0752  
 1.0783  

 Chk Pass
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Sample Name: lcs 140-21364/7-a        Acquired: 7/2/2018 11:02:28        Type: QC

Method: MT0007(v23) AIR HF 022718(v6)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

  K_7664R
 766.490 { 44}

 (Y_3710R)
 ppm

 49.982      
   .129

 .25827

 50.130  
 49.893  
 49.922  

 Chk Pass

  Li6707R
 670.784 { 50}

 (Y_3710R)
 ppm

 .10493      
 .00065
 .61584

 .10454  
 .10456  
 .10567  

 Chk Pass

  Mg2790R
 279.079 {121}

 (Y_3710R)
 ppm

 9.8226      
  .0405

 .41213

 9.7922  
 9.8070  
 9.8685  

 Chk Pass

  Mn2576A
 257.610 {131}

 (Y_3710A)
 ppm

 .10727      
 .00036
 .33592

 .10769  
 .10703  
 .10710  

 Chk Pass

  Mo2020A
 202.030 {467}

 (Y_2243A)
 ppm

 .52340      
 .00201
 .38439

 .52572  
 .52242  
 .52207  

 Chk Pass

  aN
 330.237 {102}

 (Y_3710R)
 ppm

 50.153      
   .372

 .74266

 50.566  
 49.844  
 50.048  

 Chk Pass

  Na5895R
 589.592 { 57}

 (Y_3710R)
 ppm

 52.841      
   .148

 .28009

 52.845  
 52.987  
 52.691  

 Chk Pass

  Ni2316A
 231.604 {445}

 (Y_2243A)
 ppm

 .52414      
 .00123
 .23536

 .52410  
 .52539  
 .52293  

 Chk Pass

  P_1782A
 178.284 {489}

 (Y_2243A)
 ppm

 5.3039      
  .0131

 .24743

 5.3174  
 5.3030  
 5.2912  

 Chk Pass

  Pb2203A
 220.353 {153}

 (Y_3710A)
 ppm

 .10181      
 .00162
 1.5899

 .10366  
 .10062  
 .10116  

 Chk Pass

  bP
 220.353 {453}

 (Y_2243A)
 ppm

 .09800      
 .00077
 .78948

 .09871  
 .09718  
 .09812  

 Chk Pass

  Sb2068A
 206.833 {463}

 (Y_2243A)
 ppm

 .50636      
 .00335
 .66212

 .51007  
 .50548  
 .50354  

 Chk Pass

07/06/2018Page 220 of 409



Sample Name: lcs 140-21364/7-a        Acquired: 7/2/2018 11:02:28        Type: QC

Method: MT0007(v23) AIR HF 022718(v6)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

  Se1960A
 196.090 {472}

 (Y_2243A)
 ppm

 .14674      
 .00240
 1.6358

 .14922  
 .14658  
 .14442  

 Chk Pass

  Si2506R
 250.690 {134}

 (Y_3710R)
 ppm

 5.2361      
  .0071

 .13575

 5.2431  
 5.2363  
 5.2289  

 Chk Pass

  Sn1899A
 189.989 {477}

 (Y_2243A)
 ppm

 .51185      
 .00053
 .10383

 .51234  
 .51193  
 .51128  

 Chk Pass

  Sr4215R
 421.552 { 80}

 (Y_3710R)
 ppm

 .52639      
 .00032
 .06008

 .52628  
 .52675  
 .52615  

 Chk Pass

  Ti3349R
 334.941 {101}

 (Y_3710R)
 ppm

 .10153      
 .00108
 1.0633

 .10266  
 .10140  
 .10052  

 Chk Pass

  Tl1908A
 190.856 {477}

 (Y_2243A)
 ppm

 .41096      
 .00095
 .23087

 .41156  
 .41145  
 .40987  

 Chk Pass

  V_2924A
 292.402 {115}

 (Y_3710A)
 ppm

 .20691      
 .00082
 .39686

 .20626  
 .20664  
 .20783  

 Chk Pass

  Zn2138A
 213.856 {457}

 (Y_2243A)
 ppm

 .53142      
 .00177
 .33388

 .53339  
 .53093  
 .52995  

 Chk Pass
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Sample Name: lcs 140-21364/7-a        Acquired: 7/2/2018 11:02:28        Type: QC

Method: MT0007(v23) AIR HF 022718(v6)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Int. Std.
Line
Units
Avg
Stddev
%RSD

#1
#2
#3

  Y_2243A
 224.306 {450}

 Cts/S
 6445.1      

   20.8
 .32329

 6421.1  
 6457.2  
 6457.1  

  Y_3710A
 371.030 { 91}

 Cts/S
 210560.      

    404.
 .19189

 210160.  
 210970.  
 210540.  

  Y_3710R
 371.030 { 91}2

 Cts/S
 21273.      

    35.
 .16386

 21233.  
 21293.  
 21293.  
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Sample Name: lcsd 140-21364/8-a        Acquired: 7/2/2018 11:07:23        Type: QC

Method: MT0007(v23) AIR HF 022718(v6)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

  Ag3280A
 328.068 {103}

 (Y_3710A)
 ppm

 .04815      
 .00038
 .78106

 .04823  
 .04848  
 .04774  

 Chk Pass

  Al3082R
 308.215 {109}

 (Y_3710R)
 ppm

 1.9557      
  .0014

 .07288

 1.9568  
 1.9541  
 1.9562  

 Chk Pass

  As1890A
 189.042 {478}

 (Y_2243A)
 ppm

 .10443      
 .00135
 1.2916

 .10524  
 .10287  
 .10517  

 Chk Pass

  B_2496A
 249.678 {135}

 (Y_3710A)
 ppm

 136.74     F 
    .42

 .31045

 136.86  
 137.08  
 136.26  

 Chk Fail
 1.0000

 20.000%

  Ba4554R
 455.403 { 74}

 (Y_3710R)
 ppm

 .10243      
 .00015
 .14984

 .10237  
 .10232  
 .10261  

 Chk Pass

  Be3130A
 313.042 {108}

 (Y_3710A)
 ppm

 .05219      
 .00010
 .18406

 .05215  
 .05230  
 .05212  

 Chk Pass

  Ca3179R
 317.933 {106}

 (Y_3710R)
 ppm

 49.403      
   .101

 .20418

 49.385  
 49.312  
 49.512  

 Chk Pass

  Cd2265A
 226.502 {449}

 (Y_2243A)
 ppm

 .05039      
 .00009
 .17886

 .05046  
 .05029  
 .05042  

 Chk Pass

  Co2286A
 228.616 {447}

 (Y_2243A)
 ppm

 .10464      
 .00037
 .35656

 .10469  
 .10499  
 .10425  

 Chk Pass

  Cr2677A
 267.716 {126}

 (Y_3710A)
 ppm

 .20761      
 .00065
 .31375

 .20690  
 .20774  
 .20818  

 Chk Pass

  Cu3247A
 324.754 {104}

 (Y_3710A)
 ppm

 .25819      
 .00130
 .50462

 .25948  
 .25687  
 .25823  

 Chk Pass

  Fe2599R
 259.940 {130}

 (Y_3710R)
 ppm

 1.0452      
  .0025

 .23899

 1.0435  
 1.0441  
 1.0481  

 Chk Pass
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Sample Name: lcsd 140-21364/8-a        Acquired: 7/2/2018 11:07:23        Type: QC

Method: MT0007(v23) AIR HF 022718(v6)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

  K_7664R
 766.490 { 44}

 (Y_3710R)
 ppm

 50.004      
   .039

 .07708

 49.968  
 49.999  
 50.045  

 Chk Pass

  Li6707R
 670.784 { 50}

 (Y_3710R)
 ppm

 .10207      
 .00023
 .22610

 .10212  
 .10182  
 .10228  

 Chk Pass

  Mg2790R
 279.079 {121}

 (Y_3710R)
 ppm

 9.6069      
  .0215

 .22337

 9.6315  
 9.5973  
 9.5919  

 Chk Pass

  Mn2576A
 257.610 {131}

 (Y_3710A)
 ppm

 .10401      
 .00032
 .30882

 .10389  
 .10437  
 .10376  

 Chk Pass

  Mo2020A
 202.030 {467}

 (Y_2243A)
 ppm

 .51903      
 .00078
 .15056

 .51992  
 .51869  
 .51847  

 Chk Pass

  aN
 330.237 {102}

 (Y_3710R)
 ppm

 50.048      
   .859

 1.7170

 49.885  
 50.977  
 49.281  

 Chk Pass

  Na5895R
 589.592 { 57}

 (Y_3710R)
 ppm

 51.048      
   .241

 .47118

 51.276  
 51.072  
 50.796  

 Chk Pass

  Ni2316A
 231.604 {445}

 (Y_2243A)
 ppm

 .51980      
 .00063
 .12194

 .51916  
 .52043  
 .51980  

 Chk Pass

  P_1782A
 178.284 {489}

 (Y_2243A)
 ppm

 5.2521      
  .0118

 .22457

 5.2644  
 5.2409  
 5.2509  

 Chk Pass

  Pb2203A
 220.353 {153}

 (Y_3710A)
 ppm

 .09908      
 .00262
 2.6470

 .09675  
 .10192  
 .09856  

 Chk Pass

  bP
 220.353 {453}

 (Y_2243A)
 ppm

 .09895      
 .00106
 1.0760

 .09865  
 .09807  
 .10014  

 Chk Pass

  Sb2068A
 206.833 {463}

 (Y_2243A)
 ppm

 .49911      
 .00368
 .73751

 .50242  
 .49515  
 .49975  

 Chk Pass
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Sample Name: lcsd 140-21364/8-a        Acquired: 7/2/2018 11:07:23        Type: QC

Method: MT0007(v23) AIR HF 022718(v6)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

  Se1960A
 196.090 {472}

 (Y_2243A)
 ppm

 .14785      
 .00232
 1.5672

 .15039  
 .14733  
 .14584  

 Chk Pass

  Si2506R
 250.690 {134}

 (Y_3710R)
 ppm

 5.2019      
  .0137

 .26368

 5.2069  
 5.2125  
 5.1864  

 Chk Pass

  Sn1899A
 189.989 {477}

 (Y_2243A)
 ppm

 .51097      
 .00251
 .49102

 .51164  
 .51307  
 .50819  

 Chk Pass

  Sr4215R
 421.552 { 80}

 (Y_3710R)
 ppm

 .51674      
 .00136
 .26334

 .51790  
 .51709  
 .51524  

 Chk Pass

  Ti3349R
 334.941 {101}

 (Y_3710R)
 ppm

 .10247      
 .00044
 .42677

 .10207  
 .10294  
 .10239  

 Chk Pass

  Tl1908A
 190.856 {477}

 (Y_2243A)
 ppm

 .40496      
 .00445
 1.0998

 .40640  
 .39997  
 .40852  

 Chk Pass

  V_2924A
 292.402 {115}

 (Y_3710A)
 ppm

 .20689      
 .00062
 .30186

 .20627  
 .20688  
 .20751  

 Chk Pass

  Zn2138A
 213.856 {457}

 (Y_2243A)
 ppm

 .52596      
 .00149
 .28393

 .52768  
 .52507  
 .52512  

 Chk Pass
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Sample Name: lcsd 140-21364/8-a        Acquired: 7/2/2018 11:07:23        Type: QC

Method: MT0007(v23) AIR HF 022718(v6)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Int. Std.
Line
Units
Avg
Stddev
%RSD

#1
#2
#3

  Y_2243A
 224.306 {450}

 Cts/S
 6445.9      

   13.1
 .20317

 6440.8  
 6460.7  
 6436.1  

  Y_3710A
 371.030 { 91}

 Cts/S
 211880.      

    122.
 .05779

 211790.  
 212020.  
 211830.  

  Y_3710R
 371.030 { 91}2

 Cts/S
 21353.      

    50.
 .23355

 21307.  
 21406.  
 21346.  
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Sample Name: 140-11849-a-2-a        Acquired: 7/2/2018 11:12:18        Type: Unk

Method: MT0007(v23) AIR HF 022718(v6)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  Ag3280A
 328.068 {103}

 (Y_3710A)
 ppm

 .00278      
 .00022
 7.9093

 .00289  
 .00293  
 .00253  

 Chk Pass

  Al3082R
 308.215 {109}

 (Y_3710R)
 ppm

 .54813      
 .01373
 2.5058

 .55913  
 .55252  
 .53274  

 Chk Pass

  As1890A
 189.042 {478}

 (Y_2243A)
 ppm

 1.2730      
  .0029

 .22960

 1.2733  
 1.2757  
 1.2699  

 Chk Pass

  B_2496A
 249.678 {135}

 (Y_3710A)
 ppm

 2.5919      
  .0085

 .32830

 2.5972  
 2.5963  
 2.5821  

 Chk Pass

  Ba4554R
 455.403 { 74}

 (Y_3710R)
 ppm

 .02645      
 .00016
 .58820

 .02627  
 .02657  
 .02650  

 Chk Pass

  Be3130A
 313.042 {108}

 (Y_3710A)
 ppm

 .00004      
 .00001
 18.357

 .00003  
 .00004  
 .00004  

 Chk Pass

  Ca3179R
 317.933 {106}

 (Y_3710R)
 ppm

 2.0278      
  .0105

 .51834

 2.0228  
 2.0206  
 2.0398  

 Chk Pass

  Cd2265A
 226.502 {449}

 (Y_2243A)
 ppm

 .00088      
 .00007
 8.2710

 .00086  
 .00081  
 .00096  

 Chk Pass

  Co2286A
 228.616 {447}

 (Y_2243A)
 ppm

 .00155      
 .00016
 10.607

 .00162  
 .00136  
 .00166  

 Chk Pass

  Cr2677A
 267.716 {126}

 (Y_3710A)
 ppm

 .04194      
 .00039
 .93145

 .04149  
 .04219  
 .04214  

 Chk Pass

  Cu3247A
 324.754 {104}

 (Y_3710A)
 ppm

 .07852      
 .00043
 .55013

 .07898  
 .07812  
 .07848  

 Chk Pass

  Fe2599R
 259.940 {130}

 (Y_3710R)
 ppm

 .54774      
 .00231
 .42209

 .54616  
 .54667  
 .55040  

 Chk Pass
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Sample Name: 140-11849-a-2-a        Acquired: 7/2/2018 11:12:18        Type: Unk

Method: MT0007(v23) AIR HF 022718(v6)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  K_7664R
 766.490 { 44}

 (Y_3710R)
 ppm

 .56718      
 .03787
 6.6767

 .59470  
 .58285  
 .52399  

 Chk Pass

  Li6707R
 670.784 { 50}

 (Y_3710R)
 ppm

 .00221      
 .00026
 11.568

 .00233  
 .00191  
 .00238  

 Chk Pass

  Mg2790R
 279.079 {121}

 (Y_3710R)
 ppm

 .41766      
 .00849
 2.0325

 .42683  
 .41008  
 .41606  

 Chk Pass

  Mn2576A
 257.610 {131}

 (Y_3710A)
 ppm

 .03290      
 .00009
 .27459

 .03281  
 .03288  
 .03299  

 Chk Pass

  Mo2020A
 202.030 {467}

 (Y_2243A)
 ppm

 .00703      
 .00009
 1.2588

 .00713  
 .00696  
 .00700  

 Chk Pass

  aN
 330.237 {102}

 (Y_3710R)
 ppm

 3.1742      
  .7291

 22.971

 3.0632  
 3.9525  
 2.5070  

 Chk Pass

  Na5895R
 589.592 { 57}

 (Y_3710R)
 ppm

 2.6077      
  .0035

 .13333

 2.6039  
 2.6107  
 2.6087  

 Chk Pass

  Ni2316A
 231.604 {445}

 (Y_2243A)
 ppm

 .02086      
 .00021
 .99236

 .02107  
 .02084  
 .02066  

 Chk Pass

  P_1782A
 178.284 {489}

 (Y_2243A)
 ppm

 3.9866      
  .0111

 .27815

 3.9942  
 3.9918  
 3.9739  

 Chk Pass

  Pb2203A
 220.353 {153}

 (Y_3710A)
 ppm

 .03338      
 .00161
 4.8177

 .03160  
 .03472  
 .03383  

 Chk Pass

  bP
 220.353 {453}

 (Y_2243A)
 ppm

 .03214      
 .00185
 5.7718

 .03336  
 .03305  
 .03000  

 Chk Pass

  Sb2068A
 206.833 {463}

 (Y_2243A)
 ppm

 .00484      
 .00069
 14.252

 .00425  
 .00466  
 .00560  

 Chk Pass
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Sample Name: 140-11849-a-2-a        Acquired: 7/2/2018 11:12:18        Type: Unk

Method: MT0007(v23) AIR HF 022718(v6)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  Se1960A
 196.090 {472}

 (Y_2243A)
 ppm

 1.5367      
  .0064

 .41491

 1.5378  
 1.5425  
 1.5299  

 Chk Pass

  Si2506R
 250.690 {134}

 (Y_3710R)
 ppm

 9.2904      
  .0680

 .73206

 9.2251  
 9.3608  
 9.2851  

 Chk Pass

  Sn1899A
 189.989 {477}

 (Y_2243A)
 ppm

 .18345      
 .00085
 .46262

 .18434  
 .18336  
 .18265  

 Chk Pass

  Sr4215R
 421.552 { 80}

 (Y_3710R)
 ppm

 .00406      
 .00009
 2.2003

 .00412  
 .00410  
 .00396  

 Chk Pass

  Ti3349R
 334.941 {101}

 (Y_3710R)
 ppm

 .02314      
 .00051
 2.2138

 .02280  
 .02289  
 .02373  

 Chk Pass

  Tl1908A
 190.856 {477}

 (Y_2243A)
 ppm

 -.00389      
  .00220
 56.537

 -.00297  
 -.00230  
 -.00641  

 Chk Pass

  V_2924A
 292.402 {115}

 (Y_3710A)
 ppm

 .00078      
 .00027
 34.873

 .00051  
 .00105  
 .00078  

 Chk Pass

  Zn2138A
 213.856 {457}

 (Y_2243A)
 ppm

 .07841      
 .00023
 .29138

 .07838  
 .07865  
 .07820  

 Chk Pass
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Sample Name: 140-11849-a-2-a        Acquired: 7/2/2018 11:12:18        Type: Unk

Method: MT0007(v23) AIR HF 022718(v6)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Int. Std.
Line
Units
Avg
Stddev
%RSD

#1
#2
#3

  Y_2243A
 224.306 {450}

 Cts/S
 6303.2      

   65.1
 1.0332

 6242.3  
 6295.3  
 6371.9  

  Y_3710A
 371.030 { 91}

 Cts/S
 207260.      

   1882.
 .90782

 206070.  
 206280.  
 209430.  

  Y_3710R
 371.030 { 91}2

 Cts/S
 20459.      

   222.
 1.0861

 20213.  
 20520.  
 20645.  
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Sample Name: 140-11849-a-7-a        Acquired: 7/2/2018 11:17:13        Type: Unk

Method: MT0007(v23) AIR HF 022718(v6)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  Ag3280A
 328.068 {103}

 (Y_3710A)
 ppm

 .00115      
 .00032
 28.026

 .00108  
 .00150  
 .00087  

 Chk Pass

  Al3082R
 308.215 {109}

 (Y_3710R)
 ppm

 .54619      
 .00670
 1.2264

 .54184  
 .55390  
 .54283  

 Chk Pass

  As1890A
 189.042 {478}

 (Y_2243A)
 ppm

 1.0783      
  .0016

 .14869

 1.0801  
 1.0777  
 1.0770  

 Chk Pass

  B_2496A
 249.678 {135}

 (Y_3710A)
 ppm

 2.2911      
  .0114

 .49601

 2.2783  
 2.2951  
 2.3000  

 Chk Pass

  Ba4554R
 455.403 { 74}

 (Y_3710R)
 ppm

 .02876      
 .00022
 .75229

 .02893  
 .02852  
 .02883  

 Chk Pass

  Be3130A
 313.042 {108}

 (Y_3710A)
 ppm

 .00002      
 .00000
 20.550

 .00002  
 .00002  
 .00002  

 Chk Pass

  Ca3179R
 317.933 {106}

 (Y_3710R)
 ppm

 1.8135      
  .0156

 .85824

 1.7961  
 1.8182  
 1.8261  

 Chk Pass

  Cd2265A
 226.502 {449}

 (Y_2243A)
 ppm

 .00075      
 .00008
 10.523

 .00074  
 .00083  
 .00067  

 Chk Pass

  Co2286A
 228.616 {447}

 (Y_2243A)
 ppm

 .00149      
 .00003
 2.1432

 .00145  
 .00149  
 .00152  

 Chk Pass

  Cr2677A
 267.716 {126}

 (Y_3710A)
 ppm

 .02548      
 .00018
 .69940

 .02533  
 .02568  
 .02543  

 Chk Pass

  Cu3247A
 324.754 {104}

 (Y_3710A)
 ppm

 .06521      
 .00064
 .97831

 .06593  
 .06501  
 .06470  

 Chk Pass

  Fe2599R
 259.940 {130}

 (Y_3710R)
 ppm

 .38467      
 .00197
 .51133

 .38248  
 .38528  
 .38627  

 Chk Pass
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Sample Name: 140-11849-a-7-a        Acquired: 7/2/2018 11:17:13        Type: Unk

Method: MT0007(v23) AIR HF 022718(v6)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  K_7664R
 766.490 { 44}

 (Y_3710R)
 ppm

 .47994      
 .00833
 1.7362

 .48908  
 .47798  
 .47276  

 Chk Pass

  Li6707R
 670.784 { 50}

 (Y_3710R)
 ppm

 .00019      
 .00082
 421.37

 .00065  
 -.00075  
  .00067  

 Chk Pass

  Mg2790R
 279.079 {121}

 (Y_3710R)
 ppm

 .39204      
 .00581
 1.4810

 .38652  
 .39151  
 .39809  

 Chk Pass

  Mn2576A
 257.610 {131}

 (Y_3710A)
 ppm

 .03092      
 .00019
 .60977

 .03071  
 .03105  
 .03101  

 Chk Pass

  Mo2020A
 202.030 {467}

 (Y_2243A)
 ppm

 .00342      
 .00005
 1.5550

 .00348  
 .00340  
 .00338  

 Chk Pass

  aN
 330.237 {102}

 (Y_3710R)
 ppm

 2.7988      
  .2805

 10.021

 2.5541  
 3.1049  
 2.7375  

 Chk Pass

  Na5895R
 589.592 { 57}

 (Y_3710R)
 ppm

 2.1284      
  .0064

 .30093

 2.1305  
 2.1335  
 2.1212  

 Chk Pass

  Ni2316A
 231.604 {445}

 (Y_2243A)
 ppm

 .01325      
 .00015
 1.0993

 .01308  
 .01331  
 .01335  

 Chk Pass

  P_1782A
 178.284 {489}

 (Y_2243A)
 ppm

 3.1643      
  .0094

 .29824

 3.1743  
 3.1555  
 3.1630  

 Chk Pass

  Pb2203A
 220.353 {153}

 (Y_3710A)
 ppm

 .02389      
 .00017
 .69392

 .02405  
 .02372  
 .02390  

 Chk Pass

  bP
 220.353 {453}

 (Y_2243A)
 ppm

 .02405      
 .00124
 5.1707

 .02393  
 .02535  
 .02287  

 Chk Pass

  Sb2068A
 206.833 {463}

 (Y_2243A)
 ppm

 .00465      
 .00138
 29.675

 .00308  
 .00521  
 .00566  

 Chk Pass
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Sample Name: 140-11849-a-7-a        Acquired: 7/2/2018 11:17:13        Type: Unk

Method: MT0007(v23) AIR HF 022718(v6)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  Se1960A
 196.090 {472}

 (Y_2243A)
 ppm

 1.5823      
  .0026

 .16526

 1.5798  
 1.5820  
 1.5850  

 Chk Pass

  Si2506R
 250.690 {134}

 (Y_3710R)
 ppm

 8.9835      
  .0666

 .74123

 9.0119  
 9.0311  
 8.9074  

 Chk Pass

  Sn1899A
 189.989 {477}

 (Y_2243A)
 ppm

 .20720      
 .00012
 .05650

 .20726  
 .20728  
 .20707  

 Chk Pass

  Sr4215R
 421.552 { 80}

 (Y_3710R)
 ppm

 .00387      
 .00003
 .77756

 .00388  
 .00388  
 .00383  

 Chk Pass

  Ti3349R
 334.941 {101}

 (Y_3710R)
 ppm

 .02216      
 .00060
 2.7014

 .02273  
 .02153  
 .02221  

 Chk Pass

  Tl1908A
 190.856 {477}

 (Y_2243A)
 ppm

 -.00456      
  .00090
 19.713

 -.00558  
 -.00424  
 -.00387  

 Chk Pass

  V_2924A
 292.402 {115}

 (Y_3710A)
 ppm

 .00059      
 .00017
 28.570

 .00047  
 .00052  
 .00079  

 Chk Pass

  Zn2138A
 213.856 {457}

 (Y_2243A)
 ppm

 .06134      
 .00006
 .09941

 .06141  
 .06130  
 .06131  

 Chk Pass
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Sample Name: 140-11849-a-7-a        Acquired: 7/2/2018 11:17:13        Type: Unk

Method: MT0007(v23) AIR HF 022718(v6)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Int. Std.
Line
Units
Avg
Stddev
%RSD

#1
#2
#3

  Y_2243A
 224.306 {450}

 Cts/S
 6354.2      

   22.4
 .35269

 6328.6  
 6363.9  
 6370.1  

  Y_3710A
 371.030 { 91}

 Cts/S
 209040.      

   1237.
 .59190

 207800.  
 209050.  
 210280.  

  Y_3710R
 371.030 { 91}2

 Cts/S
 20530.      

    26.
 .12688

 20511.  
 20560.  
 20520.  
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Sample Name: 140-11849-a-7-a PDS        Acquired: 7/2/2018 11:22:07        Type: Unk

Method: MT0007(v23) AIR HF 022718(v6)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  Ag3280A
 328.068 {103}

 (Y_3710A)
 ppm

 .04717      
 .00124
 2.6234

 .04596  
 .04711  
 .04844  

 Chk Pass

  Al3082R
 308.215 {109}

 (Y_3710R)
 ppm

 2.4216      
  .0529

 2.1858

 2.3772  
 2.4074  
 2.4801  

 Chk Pass

  As1890A
 189.042 {478}

 (Y_2243A)
 ppm

 1.1361      
  .0020

 .17965

 1.1378  
 1.1338  
 1.1365  

 Chk Pass

  B_2496A
 249.678 {135}

 (Y_3710A)
 ppm

 3.1665      
  .0359

 1.1326

 3.1374  
 3.1555  
 3.2066  

 Chk Pass

  Ba4554R
 455.403 { 74}

 (Y_3710R)
 ppm

 .12710      
 .00158
 1.2455

 .12556  
 .12701  
 .12873  

 Chk Pass

  Be3130A
 313.042 {108}

 (Y_3710A)
 ppm

 .05524      
 .00123
 2.2231

 .05408  
 .05511  
 .05652  

 Chk Pass

  Ca3179R
 317.933 {106}

 (Y_3710R)
 ppm

 50.811      
  1.129

 2.2220

 49.630  
 50.924  
 51.879  

 Chk Pass

  Cd2265A
 226.502 {449}

 (Y_2243A)
 ppm

 .04975      
 .00094
 1.8821

 .04879  
 .04980  
 .05066  

 Chk Pass

  Co2286A
 228.616 {447}

 (Y_2243A)
 ppm

 .10331      
 .00201
 1.9497

 .10132  
 .10325  
 .10535  

 Chk Pass

  Cr2677A
 267.716 {126}

 (Y_3710A)
 ppm

 .22442      
 .00310
 1.3814

 .22126  
 .22453  
 .22746  

 Chk Pass

  Cu3247A
 324.754 {104}

 (Y_3710A)
 ppm

 .31245      
 .00465
 1.4888

 .30782  
 .31240  
 .31713  

 Chk Pass

  Fe2599R
 259.940 {130}

 (Y_3710R)
 ppm

 1.4124      
  .0252

 1.7866

 1.3923  
 1.4043  
 1.4407  

 Chk Pass
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Sample Name: 140-11849-a-7-a PDS        Acquired: 7/2/2018 11:22:07        Type: Unk

Method: MT0007(v23) AIR HF 022718(v6)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  K_7664R
 766.490 { 44}

 (Y_3710R)
 ppm

 47.705      
   .768

 1.6092

 46.906  
 47.772  
 48.437  

 Chk Pass

  Li6707R
 670.784 { 50}

 (Y_3710R)
 ppm

 .10028      
 .00223
 2.2226

 .09878  
 .09923  
 .10284  

 Chk Pass

  Mg2790R
 279.079 {121}

 (Y_3710R)
 ppm

 9.8222      
  .2374

 2.4168

 9.5998  
 9.7947  
 10.072  

 Chk Pass

  Mn2576A
 257.610 {131}

 (Y_3710A)
 ppm

 .13156      
 .00237
 1.8038

 .12947  
 .13108  
 .13414  

 Chk Pass

  Mo2020A
 202.030 {467}

 (Y_2243A)
 ppm

 .51284      
 .00971
 1.8933

 .50414  
 .51107  
 .52332  

 Chk Pass

  aN
 330.237 {102}

 (Y_3710R)
 ppm

 50.563      
   .565

 1.1173

 49.969  
 51.094  
 50.625  

 Chk Pass

  Na5895R
 589.592 { 57}

 (Y_3710R)
 ppm

 51.558      
   .942

 1.8271

 50.674  
 51.452  
 52.549  

 Chk Pass

  Ni2316A
 231.604 {445}

 (Y_2243A)
 ppm

 .51999      
 .00932
 1.7916

 .51116  
 .51908  
 .52973  

 Chk Pass

  P_1782A
 178.284 {489}

 (Y_2243A)
 ppm

 8.0656      
  .0834

 1.0341

 7.9942  
 8.0453  
 8.1573  

 Chk Pass

  Pb2203A
 220.353 {153}

 (Y_3710A)
 ppm

 .11458      
 .00048
 .42261

 .11445  
 .11418  
 .11512  

 Chk Pass

  bP
 220.353 {453}

 (Y_2243A)
 ppm

 .11489      
 .00150
 1.3060

 .11544  
 .11319  
 .11604  

 Chk Pass

  Sb2068A
 206.833 {463}

 (Y_2243A)
 ppm

 .46434      
 .01010
 2.1754

 .45642  
 .46088  
 .47571  

 Chk Pass
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Sample Name: 140-11849-a-7-a PDS        Acquired: 7/2/2018 11:22:07        Type: Unk

Method: MT0007(v23) AIR HF 022718(v6)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  Se1960A
 196.090 {472}

 (Y_2243A)
 ppm

 1.6944      
  .0035

 .20520

 1.6979  
 1.6909  
 1.6945  

 Chk Pass

  Si2506R
 250.690 {134}

 (Y_3710R)
 ppm

 12.705      
   .054

 .42377

 12.666  
 12.684  
 12.767  

 Chk Pass

  Sn1899A
 189.989 {477}

 (Y_2243A)
 ppm

 .67136      
 .00893
 1.3298

 .66345  
 .66958  
 .68104  

 Chk Pass

  Sr4215R
 421.552 { 80}

 (Y_3710R)
 ppm

 .51887      
 .00974
 1.8774

 .50957  
 .51806  
 .52900  

 Chk Pass

  Ti3349R
 334.941 {101}

 (Y_3710R)
 ppm

 .12092      
 .00256
 2.1207

 .11880  
 .12020  
 .12377  

 Chk Pass

  Tl1908A
 190.856 {477}

 (Y_2243A)
 ppm

 .38207      
 .00473
 1.2376

 .37858  
 .38017  
 .38745  

 Chk Pass

  V_2924A
 292.402 {115}

 (Y_3710A)
 ppm

 .20525      
 .00383
 1.8669

 .20134  
 .20539  
 .20900  

 Chk Pass

  Zn2138A
 213.856 {457}

 (Y_2243A)
 ppm

 .56136      
 .00921
 1.6408

 .55260  
 .56051  
 .57096  

 Chk Pass
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Sample Name: 140-11849-a-7-a PDS        Acquired: 7/2/2018 11:22:07        Type: Unk

Method: MT0007(v23) AIR HF 022718(v6)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Int. Std.
Line
Units
Avg
Stddev
%RSD

#1
#2
#3

  Y_2243A
 224.306 {450}

 Cts/S
 6382.5      

   41.0
 .64228

 6335.2  
 6406.1  
 6406.3  

  Y_3710A
 371.030 { 91}

 Cts/S
 209570.      

   1354.
 .64584

 208120.  
 209810.  
 210800.  

  Y_3710R
 371.030 { 91}2

 Cts/S
 20564.      

   148.
 .72181

 20400.  
 20690.  
 20603.  
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Sample Name: 140-11849-a-7-a SD@5        Acquired: 7/2/2018 11:26:54        Type: Unk

Method: MT0007(v23) AIR HF 022718(v6)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 2ML TO 10ML

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  Ag3280A
 328.068 {103}

 (Y_3710A)
 ppm

 .00037      
 .00006
 16.808

 .00030  
 .00038  
 .00042  

 Chk Pass

  Al3082R
 308.215 {109}

 (Y_3710R)
 ppm

 .09831      
 .00817
 8.3140

 .10698  
 .09075  
 .09721  

 Chk Pass

  As1890A
 189.042 {478}

 (Y_2243A)
 ppm

 .21074      
 .00126
 .59571

 .20967  
 .21212  
 .21044  

 Chk Pass

  B_2496A
 249.678 {135}

 (Y_3710A)
 ppm

 .59851      
 .00659
 1.1003

 .60271  
 .60189  
 .59092  

 Chk Pass

  Ba4554R
 455.403 { 74}

 (Y_3710R)
 ppm

 .00577      
 .00001
 .20227

 .00577  
 .00576  
 .00578  

 Chk Pass

  Be3130A
 313.042 {108}

 (Y_3710A)
 ppm

 .00000      
 .00001
 376.31

 -.00001  
  .00001  
  .00000  

 Chk Pass

  Ca3179R
 317.933 {106}

 (Y_3710R)
 ppm

 .37048      
 .00372
 1.0044

 .36906  
 .37470  
 .36768  

 Chk Pass

  Cd2265A
 226.502 {449}

 (Y_2243A)
 ppm

 .00012      
 .00002
 19.654

 .00015  
 .00010  
 .00013  

 Chk Pass

  Co2286A
 228.616 {447}

 (Y_2243A)
 ppm

 .00018      
 .00009
 51.791

 .00019  
 .00027  
 .00008  

 Chk Pass

  Cr2677A
 267.716 {126}

 (Y_3710A)
 ppm

 .00471      
 .00025
 5.3701

 .00463  
 .00451  
 .00499  

 Chk Pass

  Cu3247A
 324.754 {104}

 (Y_3710A)
 ppm

 .01338      
 .00017
 1.2424

 .01356  
 .01334  
 .01323  

 Chk Pass

  Fe2599R
 259.940 {130}

 (Y_3710R)
 ppm

 .07994      
 .00283
 3.5453

 .08096  
 .08213  
 .07674  

 Chk Pass
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Sample Name: 140-11849-a-7-a SD@5        Acquired: 7/2/2018 11:26:54        Type: Unk

Method: MT0007(v23) AIR HF 022718(v6)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 2ML TO 10ML

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  K_7664R
 766.490 { 44}

 (Y_3710R)
 ppm

 .12230      
 .00382
 3.1236

 .12540  
 .12346  
 .11803  

 Chk Pass

  Li6707R
 670.784 { 50}

 (Y_3710R)
 ppm

 -.00029      
  .00123
 415.61

  .00043  
  .00040  
 -.00171  

 Chk Pass

  Mg2790R
 279.079 {121}

 (Y_3710R)
 ppm

 .07348      
 .01420
 19.320

 .05858  
 .08685  
 .07501  

 Chk Pass

  Mn2576A
 257.610 {131}

 (Y_3710A)
 ppm

 .00629      
 .00004
 .56609

 .00626  
 .00628  
 .00633  

 Chk Pass

  Mo2020A
 202.030 {467}

 (Y_2243A)
 ppm

 .00068      
 .00005
 7.9824

 .00063  
 .00066  
 .00074  

 Chk Pass

  aN
 330.237 {102}

 (Y_3710R)
 ppm

 1.7582      
  .2427

 13.804

 2.0363  
 1.5892  
 1.6492  

 Chk Pass

  Na5895R
 589.592 { 57}

 (Y_3710R)
 ppm

 .44116      
 .00471
 1.0665

 .44585  
 .43644  
 .44121  

 Chk Pass

  Ni2316A
 231.604 {445}

 (Y_2243A)
 ppm

 .00281      
 .00030
 10.670

 .00247  
 .00304  
 .00292  

 Chk Pass

  P_1782A
 178.284 {489}

 (Y_2243A)
 ppm

 .63010      
 .00426
 .67685

 .63485  
 .62883  
 .62661  

 Chk Pass

  Pb2203A
 220.353 {153}

 (Y_3710A)
 ppm

 .00604      
 .00167
 27.599

 .00736  
 .00661  
 .00417  

 Chk Pass

  bP
 220.353 {453}

 (Y_2243A)
 ppm

 .00416      
 .00043
 10.433

 .00416  
 .00372  
 .00459  

 Chk Pass

  Sb2068A
 206.833 {463}

 (Y_2243A)
 ppm

 .00116      
 .00077
 65.979

 .00203  
 .00091  
 .00055  

 Chk Pass
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Sample Name: 140-11849-a-7-a SD@5        Acquired: 7/2/2018 11:26:54        Type: Unk

Method: MT0007(v23) AIR HF 022718(v6)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 2ML TO 10ML

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  Se1960A
 196.090 {472}

 (Y_2243A)
 ppm

 .28380      
 .00092
 .32563

 .28274  
 .28437  
 .28430  

 Chk Pass

  Si2506R
 250.690 {134}

 (Y_3710R)
 ppm

 1.8149      
  .0451

 2.4826

 1.8645  
 1.8037  
 1.7765  

 Chk Pass

  Sn1899A
 189.989 {477}

 (Y_2243A)
 ppm

 .04331      
 .00046
 1.0660

 .04339  
 .04282  
 .04373  

 Chk Pass

  Sr4215R
 421.552 { 80}

 (Y_3710R)
 ppm

 .00077      
 .00007
 8.4577

 .00078  
 .00070  
 .00083  

 Chk Pass

  Ti3349R
 334.941 {101}

 (Y_3710R)
 ppm

 .00524      
 .00064
 12.219

 .00577  
 .00453  
 .00543  

 Chk Pass

  Tl1908A
 190.856 {477}

 (Y_2243A)
 ppm

 .00062      
 .00085
 135.99

 -.00028  
  .00140  
  .00075  

 Chk Pass

  V_2924A
 292.402 {115}

 (Y_3710A)
 ppm

 .00012      
 .00013
 113.15

 .00025  
 .00013  

 -.00002  

 Chk Pass

  Zn2138A
 213.856 {457}

 (Y_2243A)
 ppm

 .01392      
 .00010
 .69809

 .01397  
 .01398  
 .01380  

 Chk Pass
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Sample Name: 140-11849-a-7-a SD@5        Acquired: 7/2/2018 11:26:54        Type: Unk

Method: MT0007(v23) AIR HF 022718(v6)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 2ML TO 10ML

Int. Std.
Line
Units
Avg
Stddev
%RSD

#1
#2
#3

  Y_2243A
 224.306 {450}

 Cts/S
 6637.6      

   10.9
 .16379

 6629.4  
 6633.4  
 6649.9  

  Y_3710A
 371.030 { 91}

 Cts/S
 216600.      

    939.
 .43363

 216070.  
 216040.  
 217680.  

  Y_3710R
 371.030 { 91}2

 Cts/S
 21254.      

   181.
 .85291

 21320.  
 21049.  
 21394.  
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Sample Name: CCV        Acquired: 7/2/2018 11:31:55        Type: QC

Method: MT0007(v23) AIR HF 022718(v6)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

  Ag3280A
 328.068 {103}

 (Y_3710A)
 ppm

 .97657      
 .00234
 .23996

 .97526  
 .97927  
 .97517  

 Chk Pass

  Al3082R
 308.215 {109}

 (Y_3710R)
 ppm

 24.369      
   .015

 .06058

 24.386  
 24.362  
 24.358  

 Chk Pass

  As1890A
 189.042 {478}

 (Y_2243A)
 ppm

 .49905      
 .00076
 .15300

 .49986  
 .49894  
 .49834  

 Chk Pass

  B_2496A
 249.678 {135}

 (Y_3710A)
 ppm

 2.0988      
  .0038

 .18280

 2.0967  
 2.1032  
 2.0964  

 Chk Pass

  Ba4554R
 455.403 { 74}

 (Y_3710R)
 ppm

 1.9758      
  .0036

 .18430

 1.9790  
 1.9766  
 1.9719  

 Chk Pass

  Be3130A
 313.042 {108}

 (Y_3710A)
 ppm

 2.0761      
  .0172

 .82785

 2.0598  
 2.0746  
 2.0941  

 Chk Pass

  Ca3179R
 317.933 {106}

 (Y_3710R)
 ppm

 49.286      
   .042

 .08459

 49.267  
 49.256  
 49.333  

 Chk Pass

  Cd2265A
 226.502 {449}

 (Y_2243A)
 ppm

 .50660      
 .00014
 .02746

 .50666  
 .50669  
 .50644  

 Chk Pass

  Co2286A
 228.616 {447}

 (Y_2243A)
 ppm

 2.0304      
  .0013

 .06265

 2.0305  
 2.0316  
 2.0291  

 Chk Pass

  Cr2677A
 267.716 {126}

 (Y_3710A)
 ppm

 1.9917      
  .0110

 .55288

 1.9826  
 1.9885  
 2.0040  

 Chk Pass

  Cu3247A
 324.754 {104}

 (Y_3710A)
 ppm

 1.9648      
  .0021

 .10748

 1.9656  
 1.9664  
 1.9624  

 Chk Pass

  Fe2599R
 259.940 {130}

 (Y_3710R)
 ppm

 25.956      
   .061

 .23373

 26.026  
 25.918  
 25.923  

 Chk Pass
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Sample Name: CCV        Acquired: 7/2/2018 11:31:55        Type: QC

Method: MT0007(v23) AIR HF 022718(v6)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

  K_7664R
 766.490 { 44}

 (Y_3710R)
 ppm

 49.218      
   .065

 .13212

 49.293  
 49.187  
 49.174  

 Chk Pass

  Li6707R
 670.784 { 50}

 (Y_3710R)
 ppm

 1.9987      
  .0118

 .59101

 2.0108  
 1.9980  
 1.9872  

 Chk Pass

  Mg2790R
 279.079 {121}

 (Y_3710R)
 ppm

 49.960      
   .138

 .27644

 49.924  
 49.843  
 50.113  

 Chk Pass

  Mn2576A
 257.610 {131}

 (Y_3710A)
 ppm

 2.0303      
  .0052

 .25745

 2.0244  
 2.0325  
 2.0341  

 Chk Pass

  Mo2020A
 202.030 {467}

 (Y_2243A)
 ppm

 2.0511      
  .0027

 .13389

 2.0517  
 2.0534  
 2.0481  

 Chk Pass

  aN
 330.237 {102}

 (Y_3710R)
 ppm

 49.539      
   .340

 .68641

 49.925  
 49.407  
 49.285  

 Chk Pass

  Na5895R
 589.592 { 57}

 (Y_3710R)
 ppm

 51.261      
   .269

 .52498

 51.541  
 51.238  
 51.004  

 Chk Pass

  Ni2316A
 231.604 {445}

 (Y_2243A)
 ppm

 2.0141      
  .0016

 .07835

 2.0158  
 2.0139  
 2.0126  

 Chk Pass

  P_1782A
 178.284 {489}

 (Y_2243A)
 ppm

 1.9890      
  .0076

 .38155

 1.9887  
 1.9967  
 1.9815  

 Chk Pass

  Pb2203A
 220.353 {153}

 (Y_3710A)
 ppm

 .49797      
 .00085
 .16994

 .49827  
 .49701  
 .49862  

 Chk Pass

  bP
 220.353 {453}

 (Y_2243A)
 ppm

 .50390      
 .00355
 .70435

 .50799  
 .50196  
 .50173  

 Chk Pass

  Sb2068A
 206.833 {463}

 (Y_2243A)
 ppm

 .49615      
 .00178
 .35907

 .49635  
 .49782  
 .49428  

 Chk Pass
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Sample Name: CCV        Acquired: 7/2/2018 11:31:55        Type: QC

Method: MT0007(v23) AIR HF 022718(v6)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

  Se1960A
 196.090 {472}

 (Y_2243A)
 ppm

 .50446      
 .00238
 .47179

 .50173  
 .50608  
 .50559  

 Chk Pass

  Si2506R
 250.690 {134}

 (Y_3710R)
 ppm

 2.1906      
  .0196

 .89614

 2.2079  
 2.1693  
 2.1948  

 Chk Pass

  Sn1899A
 189.989 {477}

 (Y_2243A)
 ppm

 2.0123      
  .0009

 .04292

 2.0133  
 2.0116  
 2.0121  

 Chk Pass

  Sr4215R
 421.552 { 80}

 (Y_3710R)
 ppm

 2.0461      
  .0071

 .34755

 2.0535  
 2.0453  
 2.0394  

 Chk Pass

  Ti3349R
 334.941 {101}

 (Y_3710R)
 ppm

 1.9858      
  .0032

 .16115

 1.9821  
 1.9876  
 1.9878  

 Chk Pass

  Tl1908A
 190.856 {477}

 (Y_2243A)
 ppm

 1.0125      
  .0008

 .07752

 1.0120  
 1.0121  
 1.0134  

 Chk Pass

  V_2924A
 292.402 {115}

 (Y_3710A)
 ppm

 1.9985      
  .0058

 .29095

 1.9922  
 1.9996  
 2.0037  

 Chk Pass

  Zn2138A
 213.856 {457}

 (Y_2243A)
 ppm

 2.0233      
  .0032

 .15758

 2.0252  
 2.0251  
 2.0196  

 Chk Pass
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Sample Name: CCV        Acquired: 7/2/2018 11:31:55        Type: QC

Method: MT0007(v23) AIR HF 022718(v6)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Int. Std.
Line
Units
Avg
Stddev
%RSD

#1
#2
#3

  Y_2243A
 224.306 {450}

 Cts/S
 6506.6      

   11.4
 .17475

 6502.0  
 6498.3  
 6519.6  

  Y_3710A
 371.030 { 91}

 Cts/S
 212790.      

    374.
 .17585

 213110.  
 212880.  
 212380.  

  Y_3710R
 371.030 { 91}2

 Cts/S
 20878.      

   106.
 .50802

 20757.  
 20957.  
 20919.  
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Sample Name: CCB        Acquired: 7/2/2018 11:36:48        Type: Unk

Method: MT0007(v23) AIR HF 022718(v6)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  Ag3280A
 328.068 {103}

 (Y_3710A)
 ppm

 .00018      
 .00012
 64.803

 .00007  
 .00016  
 .00030  

 Chk Pass

  Al3082R
 308.215 {109}

 (Y_3710R)
 ppm

 -.00150      
  .00508
 337.51

 -.00722  
  .00022  
  .00249  

 Chk Pass

  As1890A
 189.042 {478}

 (Y_2243A)
 ppm

 -.00047      
  .00034
 73.482

 -.00021  
 -.00034  
 -.00086  

 Chk Pass

  B_2496A
 249.678 {135}

 (Y_3710A)
 ppm

 .06982      
 .00166
 2.3786

 .07086  
 .07071  
 .06791  

 Chk Pass

  Ba4554R
 455.403 { 74}

 (Y_3710R)
 ppm

 -.00006      
  .00014
 237.31

 -.00000  
 -.00022  
  .00005  

 Chk Pass

  Be3130A
 313.042 {108}

 (Y_3710A)
 ppm

 .00002      
 .00001
 56.790

 .00003  
 .00002  
 .00001  

 Chk Pass

  Ca3179R
 317.933 {106}

 (Y_3710R)
 ppm

 .00090      
 .00141
 156.80

 .00062  
 -.00035  
  .00244  

 Chk Pass

  Cd2265A
 226.502 {449}

 (Y_2243A)
 ppm

 -.00001      
  .00005
 420.15

  .00004  
 -.00002  
 -.00006  

 Chk Pass

  Co2286A
 228.616 {447}

 (Y_2243A)
 ppm

 -.00008      
  .00007
 84.703

 -.00008  
 -.00001  
 -.00015  

 Chk Pass

  Cr2677A
 267.716 {126}

 (Y_3710A)
 ppm

 .00006      
 .00013
 208.34

 .00017  
 -.00008  
  .00010  

 Chk Pass

  Cu3247A
 324.754 {104}

 (Y_3710A)
 ppm

 .00017      
 .00008
 43.915

 .00022  
 .00009  
 .00022  

 Chk Pass

  Fe2599R
 259.940 {130}

 (Y_3710R)
 ppm

 -.00012      
  .00216
 1757.4

  .00218  
 -.00210  
 -.00045  

 Chk Pass
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Sample Name: CCB        Acquired: 7/2/2018 11:36:48        Type: Unk

Method: MT0007(v23) AIR HF 022718(v6)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  K_7664R
 766.490 { 44}

 (Y_3710R)
 ppm

 .03174      
 .00925
 29.135

 .02790  
 .02502  
 .04228  

 Chk Pass

  Li6707R
 670.784 { 50}

 (Y_3710R)
 ppm

 .00032      
 .00067
 205.19

 .00002  
 -.00013  
  .00109  

 Chk Pass

  Mg2790R
 279.079 {121}

 (Y_3710R)
 ppm

 -.01231      
  .01295
 105.15

 -.02667  
 -.00151  
 -.00876  

 Chk Pass

  Mn2576A
 257.610 {131}

 (Y_3710A)
 ppm

 .00003      
 .00004
 172.85

 .00007  
 -.00002  
  .00003  

 Chk Pass

  Mo2020A
 202.030 {467}

 (Y_2243A)
 ppm

 -.00007      
  .00014
 211.56

  .00009  
 -.00010  
 -.00018  

 Chk Pass

  aN
 330.237 {102}

 (Y_3710R)
 ppm

 -.07054      
  .29094
 412.47

 -.34366  
 -.10338  
  .23543  

 Chk Pass

  Na5895R
 589.592 { 57}

 (Y_3710R)
 ppm

 .01029      
 .00158
 15.387

 .00932  
 .01212  
 .00944  

 Chk Pass

  Ni2316A
 231.604 {445}

 (Y_2243A)
 ppm

 .00020      
 .00013
 63.296

 .00031  
 .00006  
 .00023  

 Chk Pass

  P_1782A
 178.284 {489}

 (Y_2243A)
 ppm

 -.00023      
  .00143
 614.40

  .00061  
  .00058  
 -.00188  

 Chk Pass

  Pb2203A
 220.353 {153}

 (Y_3710A)
 ppm

 .00032      
 .00239
 739.93

 .00192  
 .00147  

 -.00242  

 Chk Pass

  bP
 220.353 {453}

 (Y_2243A)
 ppm

 .00076      
 .00094
 123.37

 .00043  
 .00003  
 .00182  

 Chk Pass

  Sb2068A
 206.833 {463}

 (Y_2243A)
 ppm

 -.00183      
  .00087
 47.714

 -.00202  
 -.00258  
 -.00087  

 Chk Pass
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Sample Name: CCB        Acquired: 7/2/2018 11:36:48        Type: Unk

Method: MT0007(v23) AIR HF 022718(v6)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  Se1960A
 196.090 {472}

 (Y_2243A)
 ppm

 .00035      
 .00221
 622.03

 -.00201  
  .00070  
  .00237  

 Chk Pass

  Si2506R
 250.690 {134}

 (Y_3710R)
 ppm

 .08838      
 .00512
 5.7971

 .08681  
 .09410  
 .08422  

 Chk Pass

  Sn1899A
 189.989 {477}

 (Y_2243A)
 ppm

 .00034      
 .00044
 132.23

 .00063  
 .00055  

 -.00017  

 Chk Pass

  Sr4215R
 421.552 { 80}

 (Y_3710R)
 ppm

 .00000      
 .00005
 3551.7

 -.00001  
 -.00004  
  .00005  

 Chk Pass

  Ti3349R
 334.941 {101}

 (Y_3710R)
 ppm

 .00050      
 .00096
 191.22

 .00161  
 .00006  

 -.00015  

 Chk Pass

  Tl1908A
 190.856 {477}

 (Y_2243A)
 ppm

 .00091      
 .00087
 95.246

 .00131  
 .00150  

 -.00009  

 Chk Pass

  V_2924A
 292.402 {115}

 (Y_3710A)
 ppm

 .00005      
 .00013
 263.13

 .00002  
 -.00007  
  .00020  

 Chk Pass

  Zn2138A
 213.856 {457}

 (Y_2243A)
 ppm

 .00005      
 .00004
 98.280

 .00010  
 .00002  
 .00002  

 Chk Pass
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Sample Name: CCB        Acquired: 7/2/2018 11:36:48        Type: Unk

Method: MT0007(v23) AIR HF 022718(v6)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Int. Std.
Line
Units
Avg
Stddev
%RSD

#1
#2
#3

  Y_2243A
 224.306 {450}

 Cts/S
 6648.7      

   27.9
 .41944

 6617.1  
 6669.6  
 6659.5  

  Y_3710A
 371.030 { 91}

 Cts/S
 216010.      

   1266.
 .58600

 215050.  
 215540.  
 217450.  

  Y_3710R
 371.030 { 91}2

 Cts/S
 21344.      

   143.
 .67100

 21487.  
 21201.  
 21344.  

07/06/2018Page 250 of 409



Sample Name: 140-11849-a-7-a PDSD        Acquired: 7/2/2018 11:41:51        Type: Unk

Method: MT0007(v23) AIR HF 022718(v6)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  Ag3280A
 328.068 {103}

 (Y_3710A)
 ppm

 .04742      
 .00070
 1.4784

 .04668  
 .04751  
 .04808  

 Chk Pass

  Al3082R
 308.215 {109}

 (Y_3710R)
 ppm

 2.4309      
  .0188

 .77562

 2.4131  
 2.4290  
 2.4507  

 Chk Pass

  As1890A
 189.042 {478}

 (Y_2243A)
 ppm

 1.1413      
  .0019

 .16398

 1.1435  
 1.1403  
 1.1402  

 Chk Pass

  B_2496A
 249.678 {135}

 (Y_3710A)
 ppm

 3.1509      
  .0144

 .45795

 3.1344  
 3.1577  
 3.1608  

 Chk Pass

  Ba4554R
 455.403 { 74}

 (Y_3710R)
 ppm

 .12928      
 .00061
 .47401

 .12910  
 .12877  
 .12996  

 Chk Pass

  Be3130A
 313.042 {108}

 (Y_3710A)
 ppm

 .05606      
 .00048
 .85369

 .05551  
 .05636  
 .05632  

 Chk Pass

  Ca3179R
 317.933 {106}

 (Y_3710R)
 ppm

 51.538      
   .716

 1.3892

 50.746  
 51.727  
 52.140  

 Chk Pass

  Cd2265A
 226.502 {449}

 (Y_2243A)
 ppm

 .05017      
 .00039
 .78502

 .04984  
 .05006  
 .05060  

 Chk Pass

  Co2286A
 228.616 {447}

 (Y_2243A)
 ppm

 .10487      
 .00092
 .88133

 .10394  
 .10487  
 .10579  

 Chk Pass

  Cr2677A
 267.716 {126}

 (Y_3710A)
 ppm

 .22920      
 .00152
 .66261

 .22746  
 .22985  
 .23028  

 Chk Pass

  Cu3247A
 324.754 {104}

 (Y_3710A)
 ppm

 .31694      
 .00441
 1.3926

 .31358  
 .31530  
 .32193  

 Chk Pass

  Fe2599R
 259.940 {130}

 (Y_3710R)
 ppm

 1.4298      
  .0171

 1.1994

 1.4134  
 1.4283  
 1.4476  

 Chk Pass
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Sample Name: 140-11849-a-7-a PDSD        Acquired: 7/2/2018 11:41:51        Type: Unk

Method: MT0007(v23) AIR HF 022718(v6)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  K_7664R
 766.490 { 44}

 (Y_3710R)
 ppm

 48.483      
   .389

 .80216

 48.136  
 48.408  
 48.903  

 Chk Pass

  Li6707R
 670.784 { 50}

 (Y_3710R)
 ppm

 .10171      
 .00147
 1.4465

 .10156  
 .10033  
 .10326  

 Chk Pass

  Mg2790R
 279.079 {121}

 (Y_3710R)
 ppm

 9.9457      
  .1900

 1.9105

 9.7289  
 10.025  
 10.084  

 Chk Pass

  Mn2576A
 257.610 {131}

 (Y_3710A)
 ppm

 .13331      
 .00092
 .68891

 .13239  
 .13331  
 .13422  

 Chk Pass

  Mo2020A
 202.030 {467}

 (Y_2243A)
 ppm

 .52309      
 .00219
 .41920

 .52071  
 .52352  
 .52503  

 Chk Pass

  aN
 330.237 {102}

 (Y_3710R)
 ppm

 51.717      
   .971

 1.8767

 50.604  
 52.159  
 52.388  

 Chk Pass

  Na5895R
 589.592 { 57}

 (Y_3710R)
 ppm

 52.368      
   .474

 .90546

 51.958  
 52.260  
 52.887  

 Chk Pass

  Ni2316A
 231.604 {445}

 (Y_2243A)
 ppm

 .52520      
 .00477
 .90874

 .51993  
 .52645  
 .52923  

 Chk Pass

  P_1782A
 178.284 {489}

 (Y_2243A)
 ppm

 8.2036      
  .0297

 .36262

 8.1722  
 8.2071  
 8.2314  

 Chk Pass

  Pb2203A
 220.353 {153}

 (Y_3710A)
 ppm

 .11345      
 .00323
 2.8481

 .11299  
 .11048  
 .11689  

 Chk Pass

  bP
 220.353 {453}

 (Y_2243A)
 ppm

 .11676      
 .00020
 .17146

 .11653  
 .11688  
 .11686  

 Chk Pass

  Sb2068A
 206.833 {463}

 (Y_2243A)
 ppm

 .47311      
 .00380
 .80284

 .46884  
 .47437  
 .47612  

 Chk Pass
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Sample Name: 140-11849-a-7-a PDSD        Acquired: 7/2/2018 11:41:51        Type: Unk

Method: MT0007(v23) AIR HF 022718(v6)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  Se1960A
 196.090 {472}

 (Y_2243A)
 ppm

 1.7145      
  .0070

 .40764

 1.7175  
 1.7195  
 1.7065  

 Chk Pass

  Si2506R
 250.690 {134}

 (Y_3710R)
 ppm

 11.916      
   .098

 .82020

 11.807  
 11.946  
 11.995  

 Chk Pass

  Sn1899A
 189.989 {477}

 (Y_2243A)
 ppm

 .68223      
 .00374
 .54828

 .67984  
 .68031  
 .68654  

 Chk Pass

  Sr4215R
 421.552 { 80}

 (Y_3710R)
 ppm

 .52845      
 .00428
 .80934

 .52523  
 .52682  
 .53331  

 Chk Pass

  Ti3349R
 334.941 {101}

 (Y_3710R)
 ppm

 .12510      
 .00091
 .72474

 .12590  
 .12412  
 .12528  

 Chk Pass

  Tl1908A
 190.856 {477}

 (Y_2243A)
 ppm

 .38930      
 .00395
 1.0148

 .38573  
 .38863  
 .39354  

 Chk Pass

  V_2924A
 292.402 {115}

 (Y_3710A)
 ppm

 .20963      
 .00173
 .82406

 .20800  
 .20944  
 .21144  

 Chk Pass

  Zn2138A
 213.856 {457}

 (Y_2243A)
 ppm

 .56716      
 .00438
 .77264

 .56227  
 .56847  
 .57073  

 Chk Pass
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Sample Name: 140-11849-a-7-a PDSD        Acquired: 7/2/2018 11:41:51        Type: Unk

Method: MT0007(v23) AIR HF 022718(v6)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Int. Std.
Line
Units
Avg
Stddev
%RSD

#1
#2
#3

  Y_2243A
 224.306 {450}

 Cts/S
 6323.6      

   50.0
 .78990

 6270.5  
 6330.5  
 6369.7  

  Y_3710A
 371.030 { 91}

 Cts/S
 208120.      

   2389.
 1.1481

 205390.  
 209110.  
 209850.  

  Y_3710R
 371.030 { 91}2

 Cts/S
 20615.      
    100.

 .48277

 20511.  
 20624.  
 20710.  
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Sample Name: 140-11849-a-12-a        Acquired: 7/2/2018 11:46:39        Type: Unk

Method: MT0007(v23) AIR HF 022718(v6)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  Ag3280A
 328.068 {103}

 (Y_3710A)
 ppm

 .00048      
 .00027
 57.515

 .00034  
 .00079  
 .00030  

 Chk Pass

  Al3082R
 308.215 {109}

 (Y_3710R)
 ppm

 .36541      
 .00696
 1.9049

 .37032  
 .36847  
 .35744  

 Chk Pass

  As1890A
 189.042 {478}

 (Y_2243A)
 ppm

 1.8779      
  .0083

 .44423

 1.8876  
 1.8734  
 1.8728  

 Chk Pass

  B_2496A
 249.678 {135}

 (Y_3710A)
 ppm

 2.4802      
  .0024

 .09460

 2.4827  
 2.4797  
 2.4781  

 Chk Pass

  Ba4554R
 455.403 { 74}

 (Y_3710R)
 ppm

 .01557      
 .00001
 .07434

 .01557  
 .01556  
 .01559  

 Chk Pass

  Be3130A
 313.042 {108}

 (Y_3710A)
 ppm

 .00001      
 .00001
 48.030

 .00002  
 .00001  
 .00001  

 Chk Pass

  Ca3179R
 317.933 {106}

 (Y_3710R)
 ppm

 2.0572      
  .0163

 .79226

 2.0386  
 2.0639  
 2.0690  

 Chk Pass

  Cd2265A
 226.502 {449}

 (Y_2243A)
 ppm

 .00048      
 .00001
 2.1333

 .00047  
 .00049  
 .00047  

 Chk Pass

  Co2286A
 228.616 {447}

 (Y_2243A)
 ppm

 .00044      
 .00011
 25.313

 .00054  
 .00046  
 .00032  

 Chk Pass

  Cr2677A
 267.716 {126}

 (Y_3710A)
 ppm

 .01729      
 .00041
 2.3835

 .01683  
 .01742  
 .01762  

 Chk Pass

  Cu3247A
 324.754 {104}

 (Y_3710A)
 ppm

 .06637      
 .00028
 .42220

 .06643  
 .06606  
 .06661  

 Chk Pass

  Fe2599R
 259.940 {130}

 (Y_3710R)
 ppm

 .45423      
 .00198
 .43586

 .45574  
 .45495  
 .45199  

 Chk Pass
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Sample Name: 140-11849-a-12-a        Acquired: 7/2/2018 11:46:39        Type: Unk

Method: MT0007(v23) AIR HF 022718(v6)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  K_7664R
 766.490 { 44}

 (Y_3710R)
 ppm

 .44373      
 .03129
 7.0508

 .46781  
 .45501  
 .40836  

 Chk Pass

  Li6707R
 670.784 { 50}

 (Y_3710R)
 ppm

 .00079      
 .00067
 85.309

 .00123  
 .00001  
 .00112  

 Chk Pass

  Mg2790R
 279.079 {121}

 (Y_3710R)
 ppm

 .49768      
 .01904
 3.8264

 .47655  
 .50295  
 .51353  

 Chk Pass

  Mn2576A
 257.610 {131}

 (Y_3710A)
 ppm

 .03215      
 .00006
 .19375

 .03222  
 .03214  
 .03209  

 Chk Pass

  Mo2020A
 202.030 {467}

 (Y_2243A)
 ppm

 .00269      
 .00032
 11.945

 .00251  
 .00306  
 .00250  

 Chk Pass

  aN
 330.237 {102}

 (Y_3710R)
 ppm

 2.3392      
  .7000

 29.925

 2.1407  
 3.1170  
 1.7598  

 Chk Pass

  Na5895R
 589.592 { 57}

 (Y_3710R)
 ppm

 2.0627      
  .0091

 .44044

 2.0603  
 2.0550  
 2.0727  

 Chk Pass

  Ni2316A
 231.604 {445}

 (Y_2243A)
 ppm

 .01402      
 .00019
 1.3244

 .01397  
 .01423  
 .01387  

 Chk Pass

  P_1782A
 178.284 {489}

 (Y_2243A)
 ppm

 3.8166      
  .0172

 .45179

 3.8365  
 3.8066  
 3.8067  

 Chk Pass

  Pb2203A
 220.353 {153}

 (Y_3710A)
 ppm

 .00826      
 .00153
 18.567

 .01003  
 .00731  
 .00745  

 Chk Pass

  bP
 220.353 {453}

 (Y_2243A)
 ppm

 .00971      
 .00064
 6.6173

 .01025  
 .00900  
 .00988  

 Chk Pass

  Sb2068A
 206.833 {463}

 (Y_2243A)
 ppm

 .00481      
 .00087
 18.116

 .00456  
 .00410  
 .00578  

 Chk Pass
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Sample Name: 140-11849-a-12-a        Acquired: 7/2/2018 11:46:39        Type: Unk

Method: MT0007(v23) AIR HF 022718(v6)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  Se1960A
 196.090 {472}

 (Y_2243A)
 ppm

 1.8966      
  .0013

 .06965

 1.8972  
 1.8976  
 1.8951  

 Chk Pass

  Si2506R
 250.690 {134}

 (Y_3710R)
 ppm

 5.6350      
  .0132

 .23398

 5.6198  
 5.6432  
 5.6420  

 Chk Pass

  Sn1899A
 189.989 {477}

 (Y_2243A)
 ppm

 .20702      
 .00078
 .37550

 .20707  
 .20622  
 .20777  

 Chk Pass

  Sr4215R
 421.552 { 80}

 (Y_3710R)
 ppm

 .00363      
 .00005
 1.3944

 .00369  
 .00359  
 .00362  

 Chk Pass

  Ti3349R
 334.941 {101}

 (Y_3710R)
 ppm

 .01953      
 .00026
 1.3183

 .01960  
 .01925  
 .01975  

 Chk Pass

  Tl1908A
 190.856 {477}

 (Y_2243A)
 ppm

 -.00258      
  .00118
 45.935

 -.00279  
 -.00130  
 -.00364  

 Chk Pass

  V_2924A
 292.402 {115}

 (Y_3710A)
 ppm

 .00050      
 .00011
 21.643

 .00055  
 .00038  
 .00058  

 Chk Pass

  Zn2138A
 213.856 {457}

 (Y_2243A)
 ppm

 .04745      
 .00012
 .26135

 .04742  
 .04734  
 .04759  

 Chk Pass
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Sample Name: 140-11849-a-12-a        Acquired: 7/2/2018 11:46:39        Type: Unk

Method: MT0007(v23) AIR HF 022718(v6)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Int. Std.
Line
Units
Avg
Stddev
%RSD

#1
#2
#3

  Y_2243A
 224.306 {450}

 Cts/S
 6298.4      

   31.9
 .50706

 6262.3  
 6310.2  
 6322.8  

  Y_3710A
 371.030 { 91}

 Cts/S
 206430.      

   2196.
 1.0637

 204000.  
 207000.  
 208280.  

  Y_3710R
 371.030 { 91}2

 Cts/S
 20405.      

    51.
 .25197

 20461.  
 20397.  
 20359.  
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Sample Name: 140-11849-a-17-a        Acquired: 7/2/2018 11:51:37        Type: Unk

Method: MT0007(v23) AIR HF 022718(v6)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  Ag3280A
 328.068 {103}

 (Y_3710A)
 ppm

 -.00000      
  .00030
 6163.9

  .00033  
 -.00011  
 -.00024  

 Chk Pass

  Al3082R
 308.215 {109}

 (Y_3710R)
 ppm

 .00183      
 .01073
 587.11

 .00431  
 .01109  

 -.00992  

 Chk Pass

  As1890A
 189.042 {478}

 (Y_2243A)
 ppm

 -.00052      
  .00050
 95.948

 -.00106  
 -.00007  
 -.00044  

 Chk Pass

  B_2496A
 249.678 {135}

 (Y_3710A)
 ppm

 .11023      
 .00205
 1.8614

 .11218  
 .11043  
 .10809  

 Chk Pass

  Ba4554R
 455.403 { 74}

 (Y_3710R)
 ppm

 .00035      
 .00005
 13.361

 .00031  
 .00040  
 .00035  

 Chk Pass

  Be3130A
 313.042 {108}

 (Y_3710A)
 ppm

 .00000      
 .00000
 171.11

 .00001  
 -.00000  
  .00000  

 Chk Pass

  Ca3179R
 317.933 {106}

 (Y_3710R)
 ppm

 .15138      
 .00128
 .84401

 .15042  
 .15283  
 .15089  

 Chk Pass

  Cd2265A
 226.502 {449}

 (Y_2243A)
 ppm

 -.00002      
  .00003
 158.13

  .00000  
 -.00005  
 -.00000  

 Chk Pass

  Co2286A
 228.616 {447}

 (Y_2243A)
 ppm

 .00021      
 .00005
 21.755

 .00024  
 .00016  
 .00024  

 Chk Pass

  Cr2677A
 267.716 {126}

 (Y_3710A)
 ppm

 .00177      
 .00020
 11.459

 .00187  
 .00190  
 .00154  

 Chk Pass

  Cu3247A
 324.754 {104}

 (Y_3710A)
 ppm

 .00151      
 .00022
 14.608

 .00131  
 .00146  
 .00174  

 Chk Pass

  Fe2599R
 259.940 {130}

 (Y_3710R)
 ppm

 .01464      
 .00082
 5.5841

 .01559  
 .01420  
 .01414  

 Chk Pass
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Sample Name: 140-11849-a-17-a        Acquired: 7/2/2018 11:51:37        Type: Unk

Method: MT0007(v23) AIR HF 022718(v6)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  K_7664R
 766.490 { 44}

 (Y_3710R)
 ppm

 .15174      
 .01503
 9.9076

 .14926  
 .16786  
 .13810  

 Chk Pass

  Li6707R
 670.784 { 50}

 (Y_3710R)
 ppm

 -.00043      
  .00029
 66.847

 -.00060  
 -.00010  
 -.00059  

 Chk Pass

  Mg2790R
 279.079 {121}

 (Y_3710R)
 ppm

 -.00656      
  .01441
 219.87

  .00435  
 -.00112  
 -.02290  

 Chk Pass

  Mn2576A
 257.610 {131}

 (Y_3710A)
 ppm

 .00059      
 .00003
 5.4865

 .00062  
 .00057  
 .00057  

 Chk Pass

  Mo2020A
 202.030 {467}

 (Y_2243A)
 ppm

 .00028      
 .00043
 150.00

 .00008  
 .00000  
 .00078  

 Chk Pass

  aN
 330.237 {102}

 (Y_3710R)
 ppm

 .57992      
 .35829
 61.783

 .43339  
 .98825  
 .31811  

 Chk Pass

  Na5895R
 589.592 { 57}

 (Y_3710R)
 ppm

 .27160      
 .00191
 .70415

 .27375  
 .27095  
 .27009  

 Chk Pass

  Ni2316A
 231.604 {445}

 (Y_2243A)
 ppm

 .00092      
 .00008
 8.4126

 .00101  
 .00086  
 .00091  

 Chk Pass

  P_1782A
 178.284 {489}

 (Y_2243A)
 ppm

 .09670      
 .00129
 1.3294

 .09548  
 .09804  
 .09658  

 Chk Pass

  Pb2203A
 220.353 {153}

 (Y_3710A)
 ppm

 -.00163      
  .00143
 87.776

 -.00260  
  .00001  
 -.00230  

 Chk Pass

  bP
 220.353 {453}

 (Y_2243A)
 ppm

 -.00027      
  .00137
 514.07

 -.00105  
 -.00107  
  .00132  

 Chk Pass

  Sb2068A
 206.833 {463}

 (Y_2243A)
 ppm

 .00400      
 .00043
 10.625

 .00376  
 .00449  
 .00375  

 Chk Pass
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Sample Name: 140-11849-a-17-a        Acquired: 7/2/2018 11:51:37        Type: Unk

Method: MT0007(v23) AIR HF 022718(v6)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  Se1960A
 196.090 {472}

 (Y_2243A)
 ppm

 .00154      
 .00205
 133.17

 .00268  
 .00276  

 -.00083  

 Chk Pass

  Si2506R
 250.690 {134}

 (Y_3710R)
 ppm

 .27984      
 .01533
 5.4774

 .29752  
 .27178  
 .27022  

 Chk Pass

  Sn1899A
 189.989 {477}

 (Y_2243A)
 ppm

 .11044      
 .00056
 .50695

 .10992  
 .11103  
 .11036  

 Chk Pass

  Sr4215R
 421.552 { 80}

 (Y_3710R)
 ppm

 .00022      
 .00005
 21.577

 .00017  
 .00026  
 .00024  

 Chk Pass

  Ti3349R
 334.941 {101}

 (Y_3710R)
 ppm

 .00120      
 .00038
 31.721

 .00090  
 .00107  
 .00162  

 Chk Pass

  Tl1908A
 190.856 {477}

 (Y_2243A)
 ppm

 -.00034      
  .00128
 371.45

  .00106  
 -.00066  
 -.00143  

 Chk Pass

  V_2924A
 292.402 {115}

 (Y_3710A)
 ppm

 -.00001      
  .00029
 4466.1

 -.00006  
  .00031  
 -.00027  

 Chk Pass

  Zn2138A
 213.856 {457}

 (Y_2243A)
 ppm

 .00477      
 .00003
 .57995

 .00474  
 .00480  
 .00476  

 Chk Pass
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Sample Name: 140-11849-a-17-a        Acquired: 7/2/2018 11:51:37        Type: Unk

Method: MT0007(v23) AIR HF 022718(v6)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Int. Std.
Line
Units
Avg
Stddev
%RSD

#1
#2
#3

  Y_2243A
 224.306 {450}

 Cts/S
 6655.7      

   25.3
 .37951

 6642.3  
 6639.8  
 6684.8  

  Y_3710A
 371.030 { 91}

 Cts/S
 215630.      

    992.
 .46009

 214500.  
 216040.  
 216360.  

  Y_3710R
 371.030 { 91}2

 Cts/S
 21186.      

    83.
 .38976

 21091.  
 21230.  
 21238.  
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Sample Name: 140-11849-a-1-a        Acquired: 7/2/2018 11:56:41        Type: Unk

Method: MT0007(v23) AIR HF 022718(v6)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  Ag3280A
 328.068 {103}

 (Y_3710A)
 ppm

 .02245      
 .00027
 1.1806

 .02273  
 .02221  
 .02242  

 Chk Pass

  Al3082R
 308.215 {109}

 (Y_3710R)
 ppm

 4.1205      
  .0065

 .15756

 4.1186  
 4.1152  
 4.1278  

 Chk Pass

  As1890A
 189.042 {478}

 (Y_2243A)
 ppm

 1.0773      
  .0040

 .37431

 1.0800  
 1.0726  
 1.0792  

 Chk Pass

  B_2496A
 249.678 {135}

 (Y_3710A)
 ppm

 122.60     F 
    .49

 .39864

 123.16  
 122.25  
 122.39  

 Chk Fail
 40.000

 -40.000

  Ba4554R
 455.403 { 74}

 (Y_3710R)
 ppm

 .16590      
 .00036
 .21948

 .16555  
 .16587  
 .16627  

 Chk Pass

  Be3130A
 313.042 {108}

 (Y_3710A)
 ppm

 .03383      
 .00004
 .11014

 .03386  
 .03384  
 .03379  

 Chk Pass

  Ca3179R
 317.933 {106}

 (Y_3710R)
 ppm

 2.1273      
  .0163

 .76801

 2.1462  
 2.1188  
 2.1170  

 Chk Pass

  Cd2265A
 226.502 {449}

 (Y_2243A)
 ppm

 .10291      
 .00020
 .19588

 .10290  
 .10312  
 .10272  

 Chk Pass

  Co2286A
 228.616 {447}

 (Y_2243A)
 ppm

 .13144      
 .00034
 .25792

 .13180  
 .13139  
 .13113  

 Chk Pass

  Cr2677A
 267.716 {126}

 (Y_3710A)
 ppm

 .14893      
 .00021
 .14161

 .14892  
 .14915  
 .14873  

 Chk Pass

  Cu3247A
 324.754 {104}

 (Y_3710A)
 ppm

 2.4361      
  .0069

 .28493

 2.4293  
 2.4357  
 2.4432  

 Chk Pass

  Fe2599R
 259.940 {130}

 (Y_3710R)
 ppm

 17.656      
   .060

 .33861

 17.696  
 17.685  
 17.587  

 Chk Pass
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Sample Name: 140-11849-a-1-a        Acquired: 7/2/2018 11:56:41        Type: Unk

Method: MT0007(v23) AIR HF 022718(v6)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  K_7664R
 766.490 { 44}

 (Y_3710R)
 ppm

 25.493      
   .097

 .38010

 25.605  
 25.434  
 25.440  

 Chk Pass

  Li6707R
 670.784 { 50}

 (Y_3710R)
 ppm

 .66812      
 .00116
 .17398

 .66809  
 .66929  
 .66697  

 Chk Pass

  Mg2790R
 279.079 {121}

 (Y_3710R)
 ppm

 .49715      
 .01397
 2.8109

 .51324  
 .49022  
 .48800  

 Chk Pass

  Mn2576A
 257.610 {131}

 (Y_3710A)
 ppm

 .06095      
 .00007
 .11455

 .06103  
 .06091  
 .06090  

 Chk Pass

  Mo2020A
 202.030 {467}

 (Y_2243A)
 ppm

 .37763      
 .00063
 .16680

 .37754  
 .37704  
 .37830  

 Chk Pass

  aN
 330.237 {102}

 (Y_3710R)
 ppm

 7.8276      
  .3950

 5.0466

 7.9308  
 8.1607  
 7.3912  

 Chk Pass

  Na5895R
 589.592 { 57}

 (Y_3710R)
 ppm

 9.3124      
  .0270

 .28980

 9.3100  
 9.3405  
 9.2867  

 Chk Pass

  Ni2316A
 231.604 {445}

 (Y_2243A)
 ppm

 .61530      
 .00149
 .24280

 .61692  
 .61500  
 .61398  

 Chk Pass

  P_1782A
 178.284 {489}

 (Y_2243A)
 ppm

 8.2260      
  .0119

 .14439

 8.2373  
 8.2136  
 8.2271  

 Chk Pass

  Pb2203A
 220.353 {153}

 (Y_3710A)
 ppm

 5.4000      
  .0150

 .27794

 5.4171  
 5.3939  
 5.3890  

 Chk Pass

  bP
 220.353 {453}

 (Y_2243A)
 ppm

 5.4037      
  .0047

 .08758

 5.3996  
 5.4089  
 5.4027  

 Chk Pass

  Sb2068A
 206.833 {463}

 (Y_2243A)
 ppm

 .15584      
 .00149
 .95412

 .15414  
 .15690  
 .15647  

 Chk Pass
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Sample Name: 140-11849-a-1-a        Acquired: 7/2/2018 11:56:41        Type: Unk

Method: MT0007(v23) AIR HF 022718(v6)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  Se1960A
 196.090 {472}

 (Y_2243A)
 ppm

 .03130      
 .00346
 11.040

 .03503  
 .02820  
 .03068  

 Chk Pass

  Si2506R
 250.690 {134}

 (Y_3710R)
 ppm

 1730.2     F 
   17.8

 1.0262

 1750.2  
 1716.4  
 1724.0  

 Chk Fail
 1000.0

 -1000.0

  Sn1899A
 189.989 {477}

 (Y_2243A)
 ppm

 .29795      
 .00086
 .28988

 .29892  
 .29764  
 .29728  

 Chk Pass

  Sr4215R
 421.552 { 80}

 (Y_3710R)
 ppm

 .13129      
 .00020
 .15243

 .13106  
 .13137  
 .13143  

 Chk Pass

  Ti3349R
 334.941 {101}

 (Y_3710R)
 ppm

 .38139      
 .00116
 .30343

 .38237  
 .38170  
 .38011  

 Chk Pass

  Tl1908A
 190.856 {477}

 (Y_2243A)
 ppm

 .38513      
 .00231
 .60056

 .38771  
 .38440  
 .38326  

 Chk Pass

  V_2924A
 292.402 {115}

 (Y_3710A)
 ppm

 .15152      
 .00043
 .28288

 .15131  
 .15124  
 .15201  

 Chk Pass

  Zn2138A
 213.856 {457}

 (Y_2243A)
 ppm

 9.5927      
  .0080

 .08395

 9.5992  
 9.5953  
 9.5837  

 Chk Pass
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Sample Name: 140-11849-a-1-a        Acquired: 7/2/2018 11:56:41        Type: Unk

Method: MT0007(v23) AIR HF 022718(v6)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Int. Std.
Line
Units
Avg
Stddev
%RSD

#1
#2
#3

  Y_2243A
 224.306 {450}

 Cts/S
 6691.6      

   23.8
 .35591

 6671.8  
 6718.0  
 6684.9  

  Y_3710A
 371.030 { 91}

 Cts/S
 216430.      

    191.
 .08810

 216310.  
 216650.  
 216320.  

  Y_3710R
 371.030 { 91}2

 Cts/S
 21616.      

   176.
 .81561

 21438.  
 21619.  
 21791.  
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Sample Name: 140-11849-a-6-a        Acquired: 7/2/2018 12:01:43        Type: Unk

Method: MT0007(v23) AIR HF 022718(v6)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  Ag3280A
 328.068 {103}

 (Y_3710A)
 ppm

 .01785      
 .00004
 .23194

 .01788  
 .01780  
 .01786  

 Chk Pass

  Al3082R
 308.215 {109}

 (Y_3710R)
 ppm

 3.4483      
  .0403

 1.1672

 3.4818  
 3.4595  
 3.4036  

 Chk Pass

  As1890A
 189.042 {478}

 (Y_2243A)
 ppm

 1.0055      
  .0083

 .82932

 1.0094  
  .99587  
 1.0111  

 Chk Pass

  B_2496A
 249.678 {135}

 (Y_3710A)
 ppm

 121.42     F 
   1.09

 .89610

 120.17  
 122.11  
 121.98  

 Chk Fail
 40.000

 -40.000

  Ba4554R
 455.403 { 74}

 (Y_3710R)
 ppm

 .15646      
 .00089
 .57100

 .15669  
 .15722  
 .15548  

 Chk Pass

  Be3130A
 313.042 {108}

 (Y_3710A)
 ppm

 .03146      
 .00017
 .52955

 .03131  
 .03144  
 .03164  

 Chk Pass

  Ca3179R
 317.933 {106}

 (Y_3710R)
 ppm

 1.7735      
  .0187

 1.0539

 1.7932  
 1.7715  
 1.7559  

 Chk Pass

  Cd2265A
 226.502 {449}

 (Y_2243A)
 ppm

 .10280      
 .00062
 .60553

 .10307  
 .10209  
 .10325  

 Chk Pass

  Co2286A
 228.616 {447}

 (Y_2243A)
 ppm

 .10641      
 .00067
 .62834

 .10712  
 .10580  
 .10632  

 Chk Pass

  Cr2677A
 267.716 {126}

 (Y_3710A)
 ppm

 .13396      
 .00036
 .26966

 .13402  
 .13428  
 .13357  

 Chk Pass

  Cu3247A
 324.754 {104}

 (Y_3710A)
 ppm

 2.3402      
  .0027

 .11739

 2.3388  
 2.3434  
 2.3384  

 Chk Pass

  Fe2599R
 259.940 {130}

 (Y_3710R)
 ppm

 14.881      
   .088

 .59150

 14.963  
 14.893  
 14.788  

 Chk Pass
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Sample Name: 140-11849-a-6-a        Acquired: 7/2/2018 12:01:43        Type: Unk

Method: MT0007(v23) AIR HF 022718(v6)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  K_7664R
 766.490 { 44}

 (Y_3710R)
 ppm

 26.844      
   .176

 .65538

 26.958  
 26.933  
 26.641  

 Chk Pass

  Li6707R
 670.784 { 50}

 (Y_3710R)
 ppm

 .67469      
 .00264
 .39080

 .67182  
 .67701  
 .67523  

 Chk Pass

  Mg2790R
 279.079 {121}

 (Y_3710R)
 ppm

 .46946      
 .00821
 1.7497

 .47854  
 .46255  
 .46729  

 Chk Pass

  Mn2576A
 257.610 {131}

 (Y_3710A)
 ppm

 .05326      
 .00025
 .46375

 .05297  
 .05337  
 .05343  

 Chk Pass

  Mo2020A
 202.030 {467}

 (Y_2243A)
 ppm

 .36779      
 .00290
 .78957

 .37002  
 .36451  
 .36885  

 Chk Pass

  aN
 330.237 {102}

 (Y_3710R)
 ppm

 8.7963      
  .1415

 1.6084

 8.9172  
 8.6407  
 8.8310  

 Chk Pass

  Na5895R
 589.592 { 57}

 (Y_3710R)
 ppm

 9.0937      
  .0366

 .40240

 9.0582  
 9.1313  
 9.0915  

 Chk Pass

  Ni2316A
 231.604 {445}

 (Y_2243A)
 ppm

 .49586      
 .00308
 .62210

 .49782  
 .49231  
 .49746  

 Chk Pass

  P_1782A
 178.284 {489}

 (Y_2243A)
 ppm

 7.0791      
  .0559

 .78971

 7.1066  
 7.0148  
 7.1159  

 Chk Pass

  Pb2203A
 220.353 {153}

 (Y_3710A)
 ppm

 4.6482      
  .0045

 .09718

 4.6513  
 4.6430  
 4.6503  

 Chk Pass

  bP
 220.353 {453}

 (Y_2243A)
 ppm

 4.6645      
  .0245

 .52587

 4.6722  
 4.6370  
 4.6842  

 Chk Pass

  Sb2068A
 206.833 {463}

 (Y_2243A)
 ppm

 .11012      
 .00359
 3.2585

 .11423  
 .10849  
 .10764  

 Chk Pass
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Sample Name: 140-11849-a-6-a        Acquired: 7/2/2018 12:01:43        Type: Unk

Method: MT0007(v23) AIR HF 022718(v6)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  Se1960A
 196.090 {472}

 (Y_2243A)
 ppm

 .06055      
 .00087
 1.4310

 .06119  
 .05956  
 .06089  

 Chk Pass

  Si2506R
 250.690 {134}

 (Y_3710R)
 ppm

 1699.9     F 
    9.2

 .54073

 1709.3  
 1691.0  
 1699.3  

 Chk Fail
 1000.0

 -1000.0

  Sn1899A
 189.989 {477}

 (Y_2243A)
 ppm

 .18557      
 .00155
 .83430

 .18605  
 .18384  
 .18682  

 Chk Pass

  Sr4215R
 421.552 { 80}

 (Y_3710R)
 ppm

 .11187      
 .00042
 .37927

 .11162  
 .11236  
 .11163  

 Chk Pass

  Ti3349R
 334.941 {101}

 (Y_3710R)
 ppm

 .31511      
 .00222
 .70539

 .31748  
 .31480  
 .31307  

 Chk Pass

  Tl1908A
 190.856 {477}

 (Y_2243A)
 ppm

 .39629      
 .00447
 1.1291

 .39181  
 .39630  
 .40076  

 Chk Pass

  V_2924A
 292.402 {115}

 (Y_3710A)
 ppm

 .14722      
 .00048
 .32611

 .14721  
 .14771  
 .14675  

 Chk Pass

  Zn2138A
 213.856 {457}

 (Y_2243A)
 ppm

 6.2097      
  .0392

 .63082

 6.2326  
 6.1645  
 6.2320  

 Chk Pass
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Sample Name: 140-11849-a-6-a        Acquired: 7/2/2018 12:01:43        Type: Unk

Method: MT0007(v23) AIR HF 022718(v6)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Int. Std.
Line
Units
Avg
Stddev
%RSD

#1
#2
#3

  Y_2243A
 224.306 {450}

 Cts/S
 6663.9      

   34.3
 .51494

 6642.7  
 6703.5  
 6645.5  

  Y_3710A
 371.030 { 91}

 Cts/S
 215030.      

    143.
 .06653

 214920.  
 214980.  
 215190.  

  Y_3710R
 371.030 { 91}2

 Cts/S
 21570.      

   243.
 1.1269

 21297.  
 21650.  
 21763.  
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Sample Name: 140-11849-a-6-a PDS        Acquired: 7/2/2018 12:06:46        Type: Unk

Method: MT0007(v23) AIR HF 022718(v6)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  Ag3280A
 328.068 {103}

 (Y_3710A)
 ppm

 .06601      
 .00157
 2.3775

 .06491  
 .06531  
 .06780  

 Chk Pass

  Al3082R
 308.215 {109}

 (Y_3710R)
 ppm

 5.2119      
  .0568

 1.0908

 5.1559  
 5.2102  
 5.2695  

 Chk Pass

  As1890A
 189.042 {478}

 (Y_2243A)
 ppm

 1.0785      
  .0034

 .31654

 1.0748  
 1.0794  
 1.0814  

 Chk Pass

  B_2496A
 249.678 {135}

 (Y_3710A)
 ppm

 119.37     F 
    .86

 .72078

 120.20  
 119.43  
 118.48  

 Chk Fail
 40.000

 -40.000

  Ba4554R
 455.403 { 74}

 (Y_3710R)
 ppm

 .25281      
 .00319
 1.2629

 .24944  
 .25320  
 .25579  

 Chk Pass

  Be3130A
 313.042 {108}

 (Y_3710A)
 ppm

 .08292      
 .00192
 2.3177

 .08108  
 .08276  
 .08491  

 Chk Pass

  Ca3179R
 317.933 {106}

 (Y_3710R)
 ppm

 52.848      
  5.137

 9.7199

 57.806  
 53.190  
 47.549  

 Chk Pass

  Cd2265A
 226.502 {449}

 (Y_2243A)
 ppm

 .14771      
 .00166
 1.1237

 .14590  
 .14806  
 .14916  

 Chk Pass

  Co2286A
 228.616 {447}

 (Y_2243A)
 ppm

 .20565      
 .00311
 1.5113

 .20236  
 .20607  
 .20853  

 Chk Pass

  Cr2677A
 267.716 {126}

 (Y_3710A)
 ppm

 .33506      
 .00737
 2.1982

 .32816  
 .33422  
 .34281  

 Chk Pass

  Cu3247A
 324.754 {104}

 (Y_3710A)
 ppm

 2.5207      
  .0115

 .45679

 2.5218  
 2.5086  
 2.5315  

 Chk Pass

  Fe2599R
 259.940 {130}

 (Y_3710R)
 ppm

 15.478      
   .017

 .11169

 15.458  
 15.483  
 15.492  

 Chk Pass
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Sample Name: 140-11849-a-6-a PDS        Acquired: 7/2/2018 12:06:46        Type: Unk

Method: MT0007(v23) AIR HF 022718(v6)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  K_7664R
 766.490 { 44}

 (Y_3710R)
 ppm

 74.731      
  4.199

 5.6183

 78.670  
 75.210  
 70.314  

 Chk Pass

  Li6707R
 670.784 { 50}

 (Y_3710R)
 ppm

 .76447      
 .00514
 .67202

 .75855  
 .76711  
 .76775  

 Chk Pass

  Mg2790R
 279.079 {121}

 (Y_3710R)
 ppm

 10.380      
  1.033

 9.9522

 11.391  
 10.423  
  9.3266  

 Chk Pass

  Mn2576A
 257.610 {131}

 (Y_3710A)
 ppm

 .15672      
 .00324
 2.0651

 .15364  
 .15642  
 .16009  

 Chk Pass

  Mo2020A
 202.030 {467}

 (Y_2243A)
 ppm

 .87795      
 .02352
 2.6786

 .85371  
 .87946  
 .90067  

 Chk Pass

  aN
 330.237 {102}

 (Y_3710R)
 ppm

 58.132      
  4.398

 7.5651

 62.029  
 59.004  
 53.364  

 Chk Pass

  Na5895R
 589.592 { 57}

 (Y_3710R)
 ppm

 61.453      
  4.554

 7.4104

 65.697  
 62.019  
 56.642  

 Chk Pass

  Ni2316A
 231.604 {445}

 (Y_2243A)
 ppm

 .97959      
 .01527
 1.5591

 .96385  
 .98057  
 .99435  

 Chk Pass

  P_1782A
 178.284 {489}

 (Y_2243A)
 ppm

 12.383      
   .196

 1.5814

 12.184  
 12.390  
 12.576  

 Chk Pass

  Pb2203A
 220.353 {153}

 (Y_3710A)
 ppm

 4.5415      
  .0524

 1.1533

 4.4816  
 4.5638  
 4.5789  

 Chk Pass

  bP
 220.353 {453}

 (Y_2243A)
 ppm

 4.5480      
  .0163

 .35903

 4.5292  
 4.5569  
 4.5579  

 Chk Pass

  Sb2068A
 206.833 {463}

 (Y_2243A)
 ppm

 .59417      
 .02322
 3.9078

 .57084  
 .59439  
 .61728  

 Chk Pass
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Sample Name: 140-11849-a-6-a PDS        Acquired: 7/2/2018 12:06:46        Type: Unk

Method: MT0007(v23) AIR HF 022718(v6)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  Se1960A
 196.090 {472}

 (Y_2243A)
 ppm

 .20030      
 .00380
 1.8948

 .19596  
 .20195  
 .20299  

 Chk Pass

  Si2506R
 250.690 {134}

 (Y_3710R)
 ppm

 1689.1     F 
   20.8

 1.2341

 1670.9  
 1711.9  
 1684.7  

 Chk Fail
 1000.0

 -1000.0

  Sn1899A
 189.989 {477}

 (Y_2243A)
 ppm

 .65097      
 .02027
 3.1137

 .63022  
 .65197  
 .67072  

 Chk Pass

  Sr4215R
 421.552 { 80}

 (Y_3710R)
 ppm

 .63650      
 .01478
 2.3225

 .62179  
 .63636  
 .65135  

 Chk Pass

  Ti3349R
 334.941 {101}

 (Y_3710R)
 ppm

 .40205      
 .00442
 1.0989

 .39698  
 .40408  
 .40508  

 Chk Pass

  Tl1908A
 190.856 {477}

 (Y_2243A)
 ppm

 .75595      
 .01191
 1.5760

 .74731  
 .75099  
 .76954  

 Chk Pass

  V_2924A
 292.402 {115}

 (Y_3710A)
 ppm

 .34835      
 .00759
 2.1785

 .34110  
 .34772  
 .35624  

 Chk Pass

  Zn2138A
 213.856 {457}

 (Y_2243A)
 ppm

 6.5570      
  .0181

 .27536

 6.5368  
 6.5627  
 6.5715  

 Chk Pass
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Sample Name: 140-11849-a-6-a PDS        Acquired: 7/2/2018 12:06:46        Type: Unk

Method: MT0007(v23) AIR HF 022718(v6)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Int. Std.
Line
Units
Avg
Stddev
%RSD

#1
#2
#3

  Y_2243A
 224.306 {450}

 Cts/S
 6530.7      

    1.7
 .02606

 6532.0  
 6528.8  
 6531.4  

  Y_3710A
 371.030 { 91}

 Cts/S
 213400.      

    410.
 .19196

 212930.  
 213640.  
 213650.  

  Y_3710R
 371.030 { 91}2

 Cts/S
 21351.      

   210.
 .98526

 21186.  
 21280.  
 21588.  
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Sample Name: 140-11849-a-6-a PDSD        Acquired: 7/2/2018 12:11:44        Type: Unk

Method: MT0007(v23) AIR HF 022718(v6)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  Ag3280A
 328.068 {103}

 (Y_3710A)
 ppm

 .06618      
 .00103
 1.5514

 .06508  
 .06634  
 .06711  

 Chk Pass

  Al3082R
 308.215 {109}

 (Y_3710R)
 ppm

 5.2288      
  .0192

 .36762

 5.2081  
 5.2322  
 5.2461  

 Chk Pass

  As1890A
 189.042 {478}

 (Y_2243A)
 ppm

 1.0806      
  .0039

 .36075

 1.0780  
 1.0787  
 1.0851  

 Chk Pass

  B_2496A
 249.678 {135}

 (Y_3710A)
 ppm

 119.98     F 
    .42

 .35287

 119.63  
 119.87  
 120.45  

 Chk Fail
 40.000

 -40.000

  Ba4554R
 455.403 { 74}

 (Y_3710R)
 ppm

 .25373      
 .00181
 .71369

 .25200  
 .25357  
 .25561  

 Chk Pass

  Be3130A
 313.042 {108}

 (Y_3710A)
 ppm

 .08261      
 .00112
 1.3499

 .08133  
 .08312  
 .08338  

 Chk Pass

  Ca3179R
 317.933 {106}

 (Y_3710R)
 ppm

 50.879      
  2.213

 4.3492

 53.229  
 50.572  
 48.835  

 Chk Pass

  Cd2265A
 226.502 {449}

 (Y_2243A)
 ppm

 .14731      
 .00032
 .21564

 .14695  
 .14757  
 .14740  

 Chk Pass

  Co2286A
 228.616 {447}

 (Y_2243A)
 ppm

 .20504      
 .00072
 .34872

 .20439  
 .20493  
 .20581  

 Chk Pass

  Cr2677A
 267.716 {126}

 (Y_3710A)
 ppm

 .33201      
 .00223
 .67296

 .32968  
 .33414  
 .33223  

 Chk Pass

  Cu3247A
 324.754 {104}

 (Y_3710A)
 ppm

 2.5337      
  .0146

 .57522

 2.5201  
 2.5321  
 2.5491  

 Chk Pass

  Fe2599R
 259.940 {130}

 (Y_3710R)
 ppm

 15.508      
   .015

 .09436

 15.512  
 15.521  
 15.492  

 Chk Pass
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Sample Name: 140-11849-a-6-a PDSD        Acquired: 7/2/2018 12:11:44        Type: Unk

Method: MT0007(v23) AIR HF 022718(v6)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  K_7664R
 766.490 { 44}

 (Y_3710R)
 ppm

 73.144      
  1.759

 2.4050

 75.088  
 72.680  
 71.663  

 Chk Pass

  Li6707R
 670.784 { 50}

 (Y_3710R)
 ppm

 .76503      
 .00581
 .75997

 .75988  
 .76387  
 .77133  

 Chk Pass

  Mg2790R
 279.079 {121}

 (Y_3710R)
 ppm

 9.9365      
  .4461

 4.4890

 10.415  
  9.8628  
  9.5318  

 Chk Pass

  Mn2576A
 257.610 {131}

 (Y_3710A)
 ppm

 .15584      
 .00198
 1.2712

 .15356  
 .15708  
 .15688  

 Chk Pass

  Mo2020A
 202.030 {467}

 (Y_2243A)
 ppm

 .87702      
 .00489
 .55753

 .87161  
 .87835  
 .88112  

 Chk Pass

  aN
 330.237 {102}

 (Y_3710R)
 ppm

 56.435      
  1.327

 2.3520

 57.910  
 56.058  
 55.337  

 Chk Pass

  Na5895R
 589.592 { 57}

 (Y_3710R)
 ppm

 59.796      
  1.626

 2.7186

 61.579  
 59.412  
 58.397  

 Chk Pass

  Ni2316A
 231.604 {445}

 (Y_2243A)
 ppm

 .97435      
 .00424
 .43481

 .96962  
 .97566  
 .97778  

 Chk Pass

  P_1782A
 178.284 {489}

 (Y_2243A)
 ppm

 12.362      
   .037

 .29776

 12.326  
 12.400  
 12.359  

 Chk Pass

  Pb2203A
 220.353 {153}

 (Y_3710A)
 ppm

 4.4750      
  .0363

 .81072

 4.4689  
 4.5139  
 4.4422  

 Chk Pass

  bP
 220.353 {453}

 (Y_2243A)
 ppm

 4.5447      
  .0066

 .14601

 4.5445  
 4.5515  
 4.5382  

 Chk Pass

  Sb2068A
 206.833 {463}

 (Y_2243A)
 ppm

 .59048      
 .00778
 1.3171

 .58151  
 .59531  
 .59463  

 Chk Pass
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Sample Name: 140-11849-a-6-a PDSD        Acquired: 7/2/2018 12:11:44        Type: Unk

Method: MT0007(v23) AIR HF 022718(v6)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  Se1960A
 196.090 {472}

 (Y_2243A)
 ppm

 .20325      
 .00525
 2.5809

 .19719  
 .20647  
 .20608  

 Chk Pass

  Si2506R
 250.690 {134}

 (Y_3710R)
 ppm

 1669.2     F 
   17.3

 1.0339

 1689.1  
 1658.5  
 1660.0  

 Chk Fail
 1000.0

 -1000.0

  Sn1899A
 189.989 {477}

 (Y_2243A)
 ppm

 .64468      
 .00215
 .33340

 .64225  
 .64548  
 .64632  

 Chk Pass

  Sr4215R
 421.552 { 80}

 (Y_3710R)
 ppm

 .63968      
 .00957
 1.4957

 .62947  
 .64111  
 .64845  

 Chk Pass

  Ti3349R
 334.941 {101}

 (Y_3710R)
 ppm

 .40300      
 .00062
 .15490

 .40341  
 .40228  
 .40330  

 Chk Pass

  Tl1908A
 190.856 {477}

 (Y_2243A)
 ppm

 .75443      
 .00678
 .89901

 .75001  
 .76224  
 .75104  

 Chk Pass

  V_2924A
 292.402 {115}

 (Y_3710A)
 ppm

 .34830      
 .00288
 .82700

 .34507  
 .35060  
 .34922  

 Chk Pass

  Zn2138A
 213.856 {457}

 (Y_2243A)
 ppm

 6.5689      
  .0069

 .10518

 6.5623  
 6.5761  
 6.5682  

 Chk Pass
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Sample Name: 140-11849-a-6-a PDSD        Acquired: 7/2/2018 12:11:44        Type: Unk

Method: MT0007(v23) AIR HF 022718(v6)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Int. Std.
Line
Units
Avg
Stddev
%RSD

#1
#2
#3

  Y_2243A
 224.306 {450}

 Cts/S
 6506.3      

   11.7
 .18028

 6500.1  
 6499.0  
 6519.8  

  Y_3710A
 371.030 { 91}

 Cts/S
 212530.      

    484.
 .22788

 211980.  
 212870.  
 212750.  

  Y_3710R
 371.030 { 91}2

 Cts/S
 21479.      

   212.
 .98542

 21235.  
 21595.  
 21608.  
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Sample Name: 140-11849-a-11-a        Acquired: 7/2/2018 12:16:41        Type: Unk

Method: MT0007(v23) AIR HF 022718(v6)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  Ag3280A
 328.068 {103}

 (Y_3710A)
 ppm

 .04772      
 .00139
 2.9085

 .04851  
 .04853  
 .04612  

 Chk Pass

  Al3082R
 308.215 {109}

 (Y_3710R)
 ppm

 3.0562      
  .0126

 .41307

 3.0436  
 3.0688  
 3.0561  

 Chk Pass

  As1890A
 189.042 {478}

 (Y_2243A)
 ppm

 1.4419      
  .0020

 .14049

 1.4423  
 1.4437  
 1.4397  

 Chk Pass

  B_2496A
 249.678 {135}

 (Y_3710A)
 ppm

 120.85     F 
   2.73

 2.2629

 123.35  
 121.28  
 117.93  

 Chk Fail
 40.000

 -40.000

  Ba4554R
 455.403 { 74}

 (Y_3710R)
 ppm

 .12780      
 .00046
 .36355

 .12742  
 .12766  
 .12832  

 Chk Pass

  Be3130A
 313.042 {108}

 (Y_3710A)
 ppm

 .03454      
 .00104
 3.0212

 .03513  
 .03516  
 .03334  

 Chk Pass

  Ca3179R
 317.933 {106}

 (Y_3710R)
 ppm

 1.8518      
  .0117

 .63242

 1.8430  
 1.8651  
 1.8473  

 Chk Pass

  Cd2265A
 226.502 {449}

 (Y_2243A)
 ppm

 .18719      
 .00062
 .33124

 .18653  
 .18728  
 .18776  

 Chk Pass

  Co2286A
 228.616 {447}

 (Y_2243A)
 ppm

 .23348      
 .00032
 .13516

 .23313  
 .23375  
 .23357  

 Chk Pass

  Cr2677A
 267.716 {126}

 (Y_3710A)
 ppm

 .18466      
 .00563
 3.0514

 .18734  
 .18846  
 .17819  

 Chk Pass

  Cu3247A
 324.754 {104}

 (Y_3710A)
 ppm

 4.6322      
  .1451

 3.1332

 4.7255  
 4.7061  
 4.4650  

 Chk Pass

  Fe2599R
 259.940 {130}

 (Y_3710R)
 ppm

 19.864      
   .043

 .21514

 19.861  
 19.909  
 19.823  

 Chk Pass
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Sample Name: 140-11849-a-11-a        Acquired: 7/2/2018 12:16:41        Type: Unk

Method: MT0007(v23) AIR HF 022718(v6)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  K_7664R
 766.490 { 44}

 (Y_3710R)
 ppm

 42.135      
   .153

 .36210

 41.960  
 42.213  
 42.234  

 Chk Pass

  Li6707R
 670.784 { 50}

 (Y_3710R)
 ppm

 .75693      
 .00348
 .45952

 .76069  
 .75383  
 .75626  

 Chk Pass

  Mg2790R
 279.079 {121}

 (Y_3710R)
 ppm

 .52324      
 .00738
 1.4096

 .51473  
 .52786  
 .52712  

 Chk Pass

  Mn2576A
 257.610 {131}

 (Y_3710A)
 ppm

 .06433      
 .00195
 3.0283

 .06545  
 .06545  
 .06208  

 Chk Pass

  Mo2020A
 202.030 {467}

 (Y_2243A)
 ppm

 .39257      
 .00042
 .10658

 .39279  
 .39209  
 .39284  

 Chk Pass

  aN
 330.237 {102}

 (Y_3710R)
 ppm

 9.6306      
  .2645

 2.7459

 9.5820  
 9.3938  
 9.9160  

 Chk Pass

  Na5895R
 589.592 { 57}

 (Y_3710R)
 ppm

 11.374      
   .054

 .47888

 11.431  
 11.322  
 11.370  

 Chk Pass

  Ni2316A
 231.604 {445}

 (Y_2243A)
 ppm

 1.1354      
  .0033

 .28974

 1.1324  
 1.1350  
 1.1389  

 Chk Pass

  P_1782A
 178.284 {489}

 (Y_2243A)
 ppm

 11.469      
   .004

 .03360

 11.465  
 11.472  
 11.471  

 Chk Pass

  Pb2203A
 220.353 {153}

 (Y_3710A)
 ppm

 9.4747      
  .2643

 2.7893

 9.6024  
 9.6509  
 9.1708  

 Chk Pass

  bP
 220.353 {453}

 (Y_2243A)
 ppm

 9.7852      
  .0430

 .43909

 9.7439  
 9.7819  
 9.8297  

 Chk Pass

  Sb2068A
 206.833 {463}

 (Y_2243A)
 ppm

 .35392      
 .00097
 .27508

 .35375  
 .35497  
 .35305  

 Chk Pass
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Sample Name: 140-11849-a-11-a        Acquired: 7/2/2018 12:16:41        Type: Unk

Method: MT0007(v23) AIR HF 022718(v6)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  Se1960A
 196.090 {472}

 (Y_2243A)
 ppm

 .03402      
 .00028
 .81462

 .03381  
 .03391  
 .03433  

 Chk Pass

  Si2506R
 250.690 {134}

 (Y_3710R)
 ppm

 1710.3     F 
   13.3

 .77712

 1712.4  
 1722.4  
 1696.1  

 Chk Fail
 1000.0

 -1000.0

  Sn1899A
 189.989 {477}

 (Y_2243A)
 ppm

 .71216      
 .00358
 .50244

 .71112  
 .70922  
 .71615  

 Chk Pass

  Sr4215R
 421.552 { 80}

 (Y_3710R)
 ppm

 .08771      
 .00016
 .18094

 .08776  
 .08754  
 .08784  

 Chk Pass

  Ti3349R
 334.941 {101}

 (Y_3710R)
 ppm

 .25019      
 .00089
 .35429

 .24919  
 .25087  
 .25052  

 Chk Pass

  Tl1908A
 190.856 {477}

 (Y_2243A)
 ppm

 .42782      
 .00168
 .39294

 .42927  
 .42598  
 .42821  

 Chk Pass

  V_2924A
 292.402 {115}

 (Y_3710A)
 ppm

 .15376      
 .00418
 2.7166

 .15628  
 .15606  
 .14894  

 Chk Pass

  Zn2138A
 213.856 {457}

 (Y_2243A)
 ppm

 16.453     F 
   .043

 .25869

 16.415  
 16.444  
 16.499  

 Chk Fail
 10.000

 -10.000
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Sample Name: 140-11849-a-11-a        Acquired: 7/2/2018 12:16:41        Type: Unk

Method: MT0007(v23) AIR HF 022718(v6)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Int. Std.
Line
Units
Avg
Stddev
%RSD

#1
#2
#3

  Y_2243A
 224.306 {450}

 Cts/S
 6581.7      

    8.9
 .13559

 6572.2  
 6583.1  
 6589.9  

  Y_3710A
 371.030 { 91}

 Cts/S
 217690.      

   5673.
 2.6057

 213590.  
 215320.  
 224170.  

  Y_3710R
 371.030 { 91}2

 Cts/S
 21689.      

   118.
 .54592

 21639.  
 21603.  
 21824.  
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Sample Name: 140-11849-a-16-a        Acquired: 7/2/2018 12:21:42        Type: Unk

Method: MT0007(v23) AIR HF 022718(v6)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  Ag3280A
 328.068 {103}

 (Y_3710A)
 ppm

 .00004      
 .00056
 1392.6

 -.00014  
 -.00041  
  .00067  

 Chk Pass

  Al3082R
 308.215 {109}

 (Y_3710R)
 ppm

 .92361      
 .00572
 .61975

 .91752  
 .92888  
 .92443  

 Chk Pass

  As1890A
 189.042 {478}

 (Y_2243A)
 ppm

 -.00379      
  .00121
 31.801

 -.00360  
 -.00508  
 -.00269  

 Chk Pass

  B_2496A
 249.678 {135}

 (Y_3710A)
 ppm

 121.96     F 
    .35

 .28921

 121.77  
 121.74  
 122.37  

 Chk Fail
 40.000

 -40.000

  Ba4554R
 455.403 { 74}

 (Y_3710R)
 ppm

 .04887      
 .00024
 .48468

 .04881  
 .04913  
 .04867  

 Chk Pass

  Be3130A
 313.042 {108}

 (Y_3710A)
 ppm

 .00005      
 .00001
 19.555

 .00005  
 .00006  
 .00004  

 Chk Pass

  Ca3179R
 317.933 {106}

 (Y_3710R)
 ppm

 .40399      
 .00529
 1.3103

 .40450  
 .39846  
 .40901  

 Chk Pass

  Cd2265A
 226.502 {449}

 (Y_2243A)
 ppm

 .00049      
 .00015
 31.144

 .00035  
 .00065  
 .00047  

 Chk Pass

  Co2286A
 228.616 {447}

 (Y_2243A)
 ppm

 .00456      
 .00034
 7.4026

 .00486  
 .00461  
 .00419  

 Chk Pass

  Cr2677A
 267.716 {126}

 (Y_3710A)
 ppm

 .01684      
 .00005
 .31396

 .01687  
 .01678  
 .01688  

 Chk Pass

  Cu3247A
 324.754 {104}

 (Y_3710A)
 ppm

 .00242      
 .00026
 10.931

 .00250  
 .00212  
 .00263  

 Chk Pass

  Fe2599R
 259.940 {130}

 (Y_3710R)
 ppm

 .15571      
 .00136
 .87073

 .15489  
 .15495  
 .15727  

 Chk Pass
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Sample Name: 140-11849-a-16-a        Acquired: 7/2/2018 12:21:42        Type: Unk

Method: MT0007(v23) AIR HF 022718(v6)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  K_7664R
 766.490 { 44}

 (Y_3710R)
 ppm

 .22147      
 .00954
 4.3064

 .21687  
 .23244  
 .21511  

 Chk Pass

  Li6707R
 670.784 { 50}

 (Y_3710R)
 ppm

 -.00045      
  .00043
 94.574

 -.00004  
 -.00041  
 -.00090  

 Chk Pass

  Mg2790R
 279.079 {121}

 (Y_3710R)
 ppm

 .13413      
 .01929
 14.380

 .14243  
 .11208  
 .14787  

 Chk Pass

  Mn2576A
 257.610 {131}

 (Y_3710A)
 ppm

 .00506      
 .00004
 .85437

 .00511  
 .00502  
 .00506  

 Chk Pass

  Mo2020A
 202.030 {467}

 (Y_2243A)
 ppm

 .10703      
 .00052
 .48235

 .10701  
 .10652  
 .10755  

 Chk Pass

  aN
 330.237 {102}

 (Y_3710R)
 ppm

 .79304      
 .29564
 37.279

 .97183  
 .95550  
 .45180  

 Chk Pass

  Na5895R
 589.592 { 57}

 (Y_3710R)
 ppm

 .61569      
 .00035
 .05614

 .61529  
 .61591  
 .61586  

 Chk Pass

  Ni2316A
 231.604 {445}

 (Y_2243A)
 ppm

 .02724      
 .00060
 2.2191

 .02792  
 .02705  
 .02676  

 Chk Pass

  P_1782A
 178.284 {489}

 (Y_2243A)
 ppm

 -.02458      
  .00065
 2.6350

 -.02529  
 -.02401  
 -.02445  

 Chk Pass

  Pb2203A
 220.353 {153}

 (Y_3710A)
 ppm

 -.01854      
  .00521
 28.094

 -.01734  
 -.02424  
 -.01404  

 Chk Pass

  bP
 220.353 {453}

 (Y_2243A)
 ppm

 .00924      
 .00036
 3.8502

 .00940  
 .00884  
 .00949  

 Chk Pass

  Sb2068A
 206.833 {463}

 (Y_2243A)
 ppm

 .00761      
 .00051
 6.7462

 .00729  
 .00820  
 .00734  

 Chk Pass
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Sample Name: 140-11849-a-16-a        Acquired: 7/2/2018 12:21:42        Type: Unk

Method: MT0007(v23) AIR HF 022718(v6)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  Se1960A
 196.090 {472}

 (Y_2243A)
 ppm

 -.00581      
  .00118
 20.308

 -.00715  
 -.00536  
 -.00492  

 Chk Pass

  Si2506R
 250.690 {134}

 (Y_3710R)
 ppm

 1718.2     F 
   22.7

 1.3198

 1700.0  
 1710.9  
 1743.6  

 Chk Fail
 1000.0

 -1000.0

  Sn1899A
 189.989 {477}

 (Y_2243A)
 ppm

 -.00404      
  .00022
 5.4719

 -.00383  
 -.00401  
 -.00427  

 Chk Pass

  Sr4215R
 421.552 { 80}

 (Y_3710R)
 ppm

 .00359      
 .00006
 1.5979

 .00353  
 .00363  
 .00362  

 Chk Pass

  Ti3349R
 334.941 {101}

 (Y_3710R)
 ppm

 .01119      
 .00038
 3.3659

 .01114  
 .01083  
 .01158  

 Chk Pass

  Tl1908A
 190.856 {477}

 (Y_2243A)
 ppm

 .00034      
 .00174
 508.34

 -.00123  
  .00221  
  .00004  

 Chk Pass

  V_2924A
 292.402 {115}

 (Y_3710A)
 ppm

 .00051      
 .00021
 41.784

 .00050  
 .00030  
 .00073  

 Chk Pass

  Zn2138A
 213.856 {457}

 (Y_2243A)
 ppm

 .03040      
 .00011
 .35916

 .03039  
 .03029  
 .03051  

 Chk Pass
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Sample Name: 140-11849-a-16-a        Acquired: 7/2/2018 12:21:42        Type: Unk

Method: MT0007(v23) AIR HF 022718(v6)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Int. Std.
Line
Units
Avg
Stddev
%RSD

#1
#2
#3

  Y_2243A
 224.306 {450}

 Cts/S
 6542.5      

   15.9
 .24364

 6530.0  
 6560.5  
 6537.0  

  Y_3710A
 371.030 { 91}

 Cts/S
 212390.      

    574.
 .27026

 211980.  
 213040.  
 212140.  

  Y_3710R
 371.030 { 91}2

 Cts/S
 21272.      

   226.
 1.0640

 21267.  
 21502.  
 21049.  
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Sample Name: 140-11849-a-6-a SD@5        Acquired: 7/2/2018 12:26:57        Type: Unk

Method: MT0007(v23) AIR HF 022718(v6)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 2ML TO 10ML

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  Ag3280A
 328.068 {103}

 (Y_3710A)
 ppm

 .00380      
 .00022
 5.9044

 .00354  
 .00394  
 .00392  

 Chk Pass

  Al3082R
 308.215 {109}

 (Y_3710R)
 ppm

 .72156      
 .00271
 .37543

 .72441  
 .72127  
 .71902  

 Chk Pass

  As1890A
 189.042 {478}

 (Y_2243A)
 ppm

 .20834      
 .00085
 .40774

 .20918  
 .20748  
 .20836  

 Chk Pass

  B_2496A
 249.678 {135}

 (Y_3710A)
 ppm

 27.263      
   .054

 .19829

 27.310  
 27.274  
 27.204  

 Chk Pass

  Ba4554R
 455.403 { 74}

 (Y_3710R)
 ppm

 .03205      
 .00010
 .31018

 .03206  
 .03195  
 .03215  

 Chk Pass

  Be3130A
 313.042 {108}

 (Y_3710A)
 ppm

 .00652      
 .00004
 .67564

 .00651  
 .00657  
 .00648  

 Chk Pass

  Ca3179R
 317.933 {106}

 (Y_3710R)
 ppm

 .37113      
 .00080
 .21684

 .37152  
 .37020  
 .37166  

 Chk Pass

  Cd2265A
 226.502 {449}

 (Y_2243A)
 ppm

 .02208      
 .00013
 .58929

 .02221  
 .02208  
 .02195  

 Chk Pass

  Co2286A
 228.616 {447}

 (Y_2243A)
 ppm

 .02301      
 .00030
 1.3242

 .02331  
 .02300  
 .02270  

 Chk Pass

  Cr2677A
 267.716 {126}

 (Y_3710A)
 ppm

 .02738      
 .00021
 .75098

 .02739  
 .02759  
 .02717  

 Chk Pass

  Cu3247A
 324.754 {104}

 (Y_3710A)
 ppm

 .47038      
 .00314
 .66834

 .47332  
 .46706  
 .47075  

 Chk Pass

  Fe2599R
 259.940 {130}

 (Y_3710R)
 ppm

 3.0574      
  .0116

 .37846

 3.0686  
 3.0455  
 3.0582  

 Chk Pass
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Sample Name: 140-11849-a-6-a SD@5        Acquired: 7/2/2018 12:26:57        Type: Unk

Method: MT0007(v23) AIR HF 022718(v6)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 2ML TO 10ML

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  K_7664R
 766.490 { 44}

 (Y_3710R)
 ppm

 5.8076      
  .0289

 .49739

 5.8385  
 5.8028  
 5.7813  

 Chk Pass

  Li6707R
 670.784 { 50}

 (Y_3710R)
 ppm

 .13542      
 .00058
 .42595

 .13521  
 .13607  
 .13498  

 Chk Pass

  Mg2790R
 279.079 {121}

 (Y_3710R)
 ppm

 .09158      
 .00460
 5.0232

 .08628  
 .09392  
 .09454  

 Chk Pass

  Mn2576A
 257.610 {131}

 (Y_3710A)
 ppm

 .01078      
 .00007
 .66759

 .01074  
 .01087  
 .01074  

 Chk Pass

  Mo2020A
 202.030 {467}

 (Y_2243A)
 ppm

 .07639      
 .00042
 .54703

 .07687  
 .07609  
 .07621  

 Chk Pass

  aN
 330.237 {102}

 (Y_3710R)
 ppm

 2.1355      
  .8889

 41.622

 3.0967  
 1.9668  
 1.3432  

 Chk Pass

  Na5895R
 589.592 { 57}

 (Y_3710R)
 ppm

 1.8666      
  .0042

 .22447

 1.8619  
 1.8696  
 1.8684  

 Chk Pass

  Ni2316A
 231.604 {445}

 (Y_2243A)
 ppm

 .10549      
 .00055
 .52110

 .10608  
 .10499  
 .10539  

 Chk Pass

  P_1782A
 178.284 {489}

 (Y_2243A)
 ppm

 1.4654      
  .0056

 .37980

 1.4685  
 1.4687  
 1.4590  

 Chk Pass

  Pb2203A
 220.353 {153}

 (Y_3710A)
 ppm

 1.0141      
  .0101

 .99145

 1.0157  
 1.0232  
 1.0033  

 Chk Pass

  bP
 220.353 {453}

 (Y_2243A)
 ppm

 1.0146      
  .0021

 .20676

 1.0168  
 1.0126  
 1.0145  

 Chk Pass

  Sb2068A
 206.833 {463}

 (Y_2243A)
 ppm

 .02250      
 .00155
 6.8984

 .02241  
 .02409  
 .02099  

 Chk Pass
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Sample Name: 140-11849-a-6-a SD@5        Acquired: 7/2/2018 12:26:57        Type: Unk

Method: MT0007(v23) AIR HF 022718(v6)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 2ML TO 10ML

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  Se1960A
 196.090 {472}

 (Y_2243A)
 ppm

 .01220      
 .00144
 11.795

 .01056  
 .01280  
 .01324  

 Chk Pass

  Si2506R
 250.690 {134}

 (Y_3710R)
 ppm

 357.83      
   1.25

 .34899

 359.21  
 356.78  
 357.49  

 Chk Pass

  Sn1899A
 189.989 {477}

 (Y_2243A)
 ppm

 .04114      
 .00021
 .52260

 .04136  
 .04112  
 .04093  

 Chk Pass

  Sr4215R
 421.552 { 80}

 (Y_3710R)
 ppm

 .02263      
 .00008
 .36638

 .02272  
 .02262  
 .02255  

 Chk Pass

  Ti3349R
 334.941 {101}

 (Y_3710R)
 ppm

 .06571      
 .00048
 .73268

 .06608  
 .06517  
 .06589  

 Chk Pass

  Tl1908A
 190.856 {477}

 (Y_2243A)
 ppm

 .08494      
 .00186
 2.1924

 .08681  
 .08492  
 .08309  

 Chk Pass

  V_2924A
 292.402 {115}

 (Y_3710A)
 ppm

 .03032      
 .00028
 .92635

 .03030  
 .03060  
 .03004  

 Chk Pass

  Zn2138A
 213.856 {457}

 (Y_2243A)
 ppm

 1.3532      
  .0033

 .24111

 1.3562  
 1.3537  
 1.3498  

 Chk Pass

07/06/2018Page 289 of 409



Sample Name: 140-11849-a-6-a SD@5        Acquired: 7/2/2018 12:26:57        Type: Unk

Method: MT0007(v23) AIR HF 022718(v6)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 2ML TO 10ML

Int. Std.
Line
Units
Avg
Stddev
%RSD

#1
#2
#3

  Y_2243A
 224.306 {450}

 Cts/S
 6624.1      

   15.7
 .23652

 6619.9  
 6610.9  
 6641.4  

  Y_3710A
 371.030 { 91}

 Cts/S
 215550.      

    791.
 .36677

 214730.  
 215610.  
 216310.  

  Y_3710R
 371.030 { 91}2

 Cts/S
 21326.      

   263.
 1.2348

 21022.  
 21466.  
 21489.  
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Sample Name: CCV        Acquired: 7/2/2018 12:31:53        Type: QC

Method: MT0007(v23) AIR HF 022718(v6)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

  Ag3280A
 328.068 {103}

 (Y_3710A)
 ppm

 .95870      
 .00204
 .21229

 .95682  
 .95842  
 .96087  

 Chk Pass

  Al3082R
 308.215 {109}

 (Y_3710R)
 ppm

 24.425      
   .041

 .16708

 24.416  
 24.389  
 24.469  

 Chk Pass

  As1890A
 189.042 {478}

 (Y_2243A)
 ppm

 .48959      
 .00147
 .29938

 .48791  
 .49031  
 .49056  

 Chk Pass

  B_2496A
 249.678 {135}

 (Y_3710A)
 ppm

 1.9936      
  .0055

 .27522

 1.9889  
 1.9922  
 1.9996  

 Chk Pass

  Ba4554R
 455.403 { 74}

 (Y_3710R)
 ppm

 1.9867      
  .0032

 .16323

 1.9841  
 1.9903  
 1.9855  

 Chk Pass

  Be3130A
 313.042 {108}

 (Y_3710A)
 ppm

 2.0350      
  .0108

 .53113

 2.0439  
 2.0230  
 2.0380  

 Chk Pass

  Ca3179R
 317.933 {106}

 (Y_3710R)
 ppm

 48.793      
   .117

 .23977

 48.905  
 48.672  
 48.802  

 Chk Pass

  Cd2265A
 226.502 {449}

 (Y_2243A)
 ppm

 .50395      
 .00059
 .11649

 .50460  
 .50347  
 .50377  

 Chk Pass

  Co2286A
 228.616 {447}

 (Y_2243A)
 ppm

 2.0288      
  .0004

 .01792

 2.0292  
 2.0285  
 2.0287  

 Chk Pass

  Cr2677A
 267.716 {126}

 (Y_3710A)
 ppm

 1.9979      
  .0029

 .14378

 1.9971  
 1.9955  
 2.0011  

 Chk Pass

  Cu3247A
 324.754 {104}

 (Y_3710A)
 ppm

 1.9816      
  .0049

 .24819

 1.9759  
 1.9847  
 1.9842  

 Chk Pass

  Fe2599R
 259.940 {130}

 (Y_3710R)
 ppm

 25.490      
   .051

 .19902

 25.514  
 25.524  
 25.432  

 Chk Pass
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Sample Name: CCV        Acquired: 7/2/2018 12:31:53        Type: QC

Method: MT0007(v23) AIR HF 022718(v6)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

  K_7664R
 766.490 { 44}

 (Y_3710R)
 ppm

 49.272      
   .156

 .31688

 49.143  
 49.446  
 49.227  

 Chk Pass

  Li6707R
 670.784 { 50}

 (Y_3710R)
 ppm

 1.9423      
  .0077

 .39913

 1.9363  
 1.9510  
 1.9396  

 Chk Pass

  Mg2790R
 279.079 {121}

 (Y_3710R)
 ppm

 48.780      
   .193

 .39661

 49.003  
 48.683  
 48.655  

 Chk Pass

  Mn2576A
 257.610 {131}

 (Y_3710A)
 ppm

 1.9783      
  .0044

 .22384

 1.9738  
 1.9783  
 1.9827  

 Chk Pass

  Mo2020A
 202.030 {467}

 (Y_2243A)
 ppm

 2.0470      
  .0044

 .21344

 2.0439  
 2.0451  
 2.0520  

 Chk Pass

  aN
 330.237 {102}

 (Y_3710R)
 ppm

 49.161      
   .884

 1.7985

 49.934  
 48.197  
 49.352  

 Chk Pass

  Na5895R
 589.592 { 57}

 (Y_3710R)
 ppm

 50.048      
   .160

 .31945

 50.050  
 50.207  
 49.887  

 Chk Pass

  Ni2316A
 231.604 {445}

 (Y_2243A)
 ppm

 1.9940      
  .0027

 .13363

 1.9970  
 1.9927  
 1.9922  

 Chk Pass

  P_1782A
 178.284 {489}

 (Y_2243A)
 ppm

 1.9649      
  .0062

 .31325

 1.9632  
 1.9598  
 1.9717  

 Chk Pass

  Pb2203A
 220.353 {153}

 (Y_3710A)
 ppm

 .48762      
 .00486
 .99726

 .48206  
 .48971  
 .49109  

 Chk Pass

  bP
 220.353 {453}

 (Y_2243A)
 ppm

 .49680      
 .00318
 .64014

 .50044  
 .49536  
 .49459  

 Chk Pass

  Sb2068A
 206.833 {463}

 (Y_2243A)
 ppm

 .48835      
 .00192
 .39410

 .48647  
 .49032  
 .48825  

 Chk Pass
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Sample Name: CCV        Acquired: 7/2/2018 12:31:53        Type: QC

Method: MT0007(v23) AIR HF 022718(v6)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

  Se1960A
 196.090 {472}

 (Y_2243A)
 ppm

 .50518      
 .00107
 .21177

 .50401  
 .50612  
 .50540  

 Chk Pass

  Si2506R
 250.690 {134}

 (Y_3710R)
 ppm

 9.4079     F 
  .3575

 3.7999

 9.7568  
 9.4244  
 9.0424  

 Chk Fail
 2.0000

 10.500%

  Sn1899A
 189.989 {477}

 (Y_2243A)
 ppm

 2.0063      
  .0029

 .14656

 2.0094  
 2.0036  
 2.0058  

 Chk Pass

  Sr4215R
 421.552 { 80}

 (Y_3710R)
 ppm

 2.0332      
  .0057

 .27990

 2.0316  
 2.0395  
 2.0284  

 Chk Pass

  Ti3349R
 334.941 {101}

 (Y_3710R)
 ppm

 2.0140      
  .0029

 .14519

 2.0106  
 2.0157  
 2.0157  

 Chk Pass

  Tl1908A
 190.856 {477}

 (Y_2243A)
 ppm

 .99113      
 .00271
 .27312

 .98812  
 .99190  
 .99337  

 Chk Pass

  V_2924A
 292.402 {115}

 (Y_3710A)
 ppm

 2.0053      
  .0019

 .09286

 2.0052  
 2.0072  
 2.0035  

 Chk Pass

  Zn2138A
 213.856 {457}

 (Y_2243A)
 ppm

 2.0103      
  .0020

 .10055

 2.0093  
 2.0089  
 2.0126  

 Chk Pass
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Sample Name: CCV        Acquired: 7/2/2018 12:31:53        Type: QC

Method: MT0007(v23) AIR HF 022718(v6)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Int. Std.
Line
Units
Avg
Stddev
%RSD

#1
#2
#3

  Y_2243A
 224.306 {450}

 Cts/S
 6490.8      

    3.2
 .04964

 6487.5  
 6493.9  
 6491.1  

  Y_3710A
 371.030 { 91}

 Cts/S
 212230.      

    954.
 .44936

 211140.  
 212860.  
 212710.  

  Y_3710R
 371.030 { 91}2

 Cts/S
 20945.      

   165.
 .78851

 20761.  
 20994.  
 21080.  
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Sample Name: CCB        Acquired: 7/2/2018 12:36:45        Type: Unk

Method: MT0007(v23) AIR HF 022718(v6)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  Ag3280A
 328.068 {103}

 (Y_3710A)
 ppm

 .00025      
 .00021
 83.847

 .00027  
 .00044  
 .00003  

 Chk Pass

  Al3082R
 308.215 {109}

 (Y_3710R)
 ppm

 -.00739      
  .01943
 262.86

  .00588  
 -.02970  
  .00164  

 Chk Pass

  As1890A
 189.042 {478}

 (Y_2243A)
 ppm

 .00044      
 .00029
 66.258

 .00076  
 .00040  
 .00017  

 Chk Pass

  B_2496A
 249.678 {135}

 (Y_3710A)
 ppm

 .03501      
 .00228
 6.5110

 .03247  
 .03568  
 .03688  

 Chk Pass

  Ba4554R
 455.403 { 74}

 (Y_3710R)
 ppm

 -.00000      
  .00006
 7490.4

  .00007  
 -.00004  
 -.00002  

 Chk Pass

  Be3130A
 313.042 {108}

 (Y_3710A)
 ppm

 .00002      
 .00001
 38.468

 .00002  
 .00001  
 .00003  

 Chk Pass

  Ca3179R
 317.933 {106}

 (Y_3710R)
 ppm

 .02157     F 
 .00159
 7.3580

 .02251  
 .02247  
 .01974  

 Chk Fail
 .02000

 -.02000

  Cd2265A
 226.502 {449}

 (Y_2243A)
 ppm

 .00006      
 .00012
 183.13

 -.00007  
  .00014  
  .00013  

 Chk Pass

  Co2286A
 228.616 {447}

 (Y_2243A)
 ppm

 .00005      
 .00019
 368.15

 -.00013  
  .00003  
  .00025  

 Chk Pass

  Cr2677A
 267.716 {126}

 (Y_3710A)
 ppm

 .00019      
 .00024
 125.35

 .00011  
 .00047  
 .00000  

 Chk Pass

  Cu3247A
 324.754 {104}

 (Y_3710A)
 ppm

 .00052      
 .00018
 34.618

 .00055  
 .00068  
 .00032  

 Chk Pass

  Fe2599R
 259.940 {130}

 (Y_3710R)
 ppm

 .00174      
 .00059
 34.001

 .00222  
 .00193  
 .00108  

 Chk Pass
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Sample Name: CCB        Acquired: 7/2/2018 12:36:45        Type: Unk

Method: MT0007(v23) AIR HF 022718(v6)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  K_7664R
 766.490 { 44}

 (Y_3710R)
 ppm

 .07829      
 .01247
 15.923

 .08473  
 .08621  
 .06392  

 Chk Pass

  Li6707R
 670.784 { 50}

 (Y_3710R)
 ppm

 -.00033      
  .00070
 215.72

  .00039  
 -.00101  
 -.00036  

 Chk Pass

  Mg2790R
 279.079 {121}

 (Y_3710R)
 ppm

 -.00438      
  .01234
 281.99

 -.01837  
  .00493  
  .00031  

 Chk Pass

  Mn2576A
 257.610 {131}

 (Y_3710A)
 ppm

 .00009      
 .00005
 54.163

 .00012  
 .00011  
 .00003  

 Chk Pass

  Mo2020A
 202.030 {467}

 (Y_2243A)
 ppm

 .00158      
 .00002
 1.3693

 .00156  
 .00160  
 .00160  

 Chk Pass

  aN
 330.237 {102}

 (Y_3710R)
 ppm

 .57502      
 .27551
 47.913

 .48585  
 .35515  
 .88407  

 Chk Pass

  Na5895R
 589.592 { 57}

 (Y_3710R)
 ppm

 .02395      
 .00345
 14.415

 .02779  
 .02296  
 .02110  

 Chk Pass

  Ni2316A
 231.604 {445}

 (Y_2243A)
 ppm

 .00043      
 .00005
 12.191

 .00040  
 .00049  
 .00040  

 Chk Pass

  P_1782A
 178.284 {489}

 (Y_2243A)
 ppm

 .00008      
 .00129
 1552.1

 .00027  
 .00127  

 -.00128  

 Chk Pass

  Pb2203A
 220.353 {153}

 (Y_3710A)
 ppm

 -.00089      
  .00168
 187.97

 -.00168  
  .00104  
 -.00204  

 Chk Pass

  bP
 220.353 {453}

 (Y_2243A)
 ppm

 .00033      
 .00085
 258.98

 -.00044  
  .00018  
  .00124  

 Chk Pass

  Sb2068A
 206.833 {463}

 (Y_2243A)
 ppm

 -.00102      
  .00091
 89.158

 -.00002  
 -.00180  
 -.00124  

 Chk Pass
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Sample Name: CCB        Acquired: 7/2/2018 12:36:45        Type: Unk

Method: MT0007(v23) AIR HF 022718(v6)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  Se1960A
 196.090 {472}

 (Y_2243A)
 ppm

 .00077      
 .00152
 197.47

 .00089  
 .00223  

 -.00081  

 Chk Pass

  Si2506R
 250.690 {134}

 (Y_3710R)
 ppm

 5.1414     F 
  .2842

 5.5266

 5.4353  
 5.1207  
 4.8682  

 Chk Fail
 .48200

 -.48200

  Sn1899A
 189.989 {477}

 (Y_2243A)
 ppm

 .00009      
 .00026
 278.81

 .00027  
 -.00021  
  .00022  

 Chk Pass

  Sr4215R
 421.552 { 80}

 (Y_3710R)
 ppm

 .00001      
 .00002
 144.95

 -.00001  
  .00003  
  .00001  

 Chk Pass

  Ti3349R
 334.941 {101}

 (Y_3710R)
 ppm

 .00066      
 .00050
 76.111

 .00124  
 .00034  
 .00040  

 Chk Pass

  Tl1908A
 190.856 {477}

 (Y_2243A)
 ppm

 .00109      
 .00190
 174.31

 -.00092  
  .00133  
  .00286  

 Chk Pass

  V_2924A
 292.402 {115}

 (Y_3710A)
 ppm

 .00003      
 .00012
 393.49

 -.00009  
  .00003  
  .00015  

 Chk Pass

  Zn2138A
 213.856 {457}

 (Y_2243A)
 ppm

 .00180      
 .00007
 3.6555

 .00174  
 .00178  
 .00187  

 Chk Pass
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Sample Name: CCB        Acquired: 7/2/2018 12:36:45        Type: Unk

Method: MT0007(v23) AIR HF 022718(v6)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Int. Std.
Line
Units
Avg
Stddev
%RSD

#1
#2
#3

  Y_2243A
 224.306 {450}

 Cts/S
 6638.4      

   11.4
 .17161

 6627.4  
 6637.6  
 6650.2  

  Y_3710A
 371.030 { 91}

 Cts/S
 214980.      

    673.
 .31302

 214340.  
 214910.  
 215680.  

  Y_3710R
 371.030 { 91}2

 Cts/S
 21263.      

   239.
 1.1237

 21042.  
 21231.  
 21517.  
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Sample Name: 140-11849-a-20-a        Acquired: 7/2/2018 12:41:49        Type: Unk

Method: MT0007(v23) AIR HF 022718(v6)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  Ag3280A
 328.068 {103}

 (Y_3710A)
 ppm

 .00006      
 .00025
 428.67

 -.00020  
  .00030  
  .00007  

 Chk Pass

  Al3082R
 308.215 {109}

 (Y_3710R)
 ppm

 .94054      
 .01512
 1.6073

 .95741  
 .92821  
 .93602  

 Chk Pass

  As1890A
 189.042 {478}

 (Y_2243A)
 ppm

 -.00303      
  .00249
 82.123

 -.00017  
 -.00471  
 -.00421  

 Chk Pass

  B_2496A
 249.678 {135}

 (Y_3710A)
 ppm

 121.82     F 
    .51

 .41818

 121.57  
 122.41  
 121.49  

 Chk Fail
 40.000

 -40.000

  Ba4554R
 455.403 { 74}

 (Y_3710R)
 ppm

 .05023      
 .00007
 .13222

 .05031  
 .05018  
 .05022  

 Chk Pass

  Be3130A
 313.042 {108}

 (Y_3710A)
 ppm

 .00006      
 .00001
 12.675

 .00006  
 .00005  
 .00006  

 Chk Pass

  Ca3179R
 317.933 {106}

 (Y_3710R)
 ppm

 .48095      
 .00258
 .53666

 .48284  
 .47801  
 .48199  

 Chk Pass

  Cd2265A
 226.502 {449}

 (Y_2243A)
 ppm

 .00070      
 .00006
 8.6199

 .00068  
 .00077  
 .00066  

 Chk Pass

  Co2286A
 228.616 {447}

 (Y_2243A)
 ppm

 .00404      
 .00029
 7.2251

 .00375  
 .00433  
 .00404  

 Chk Pass

  Cr2677A
 267.716 {126}

 (Y_3710A)
 ppm

 .01599      
 .00010
 .60124

 .01588  
 .01603  
 .01605  

 Chk Pass

  Cu3247A
 324.754 {104}

 (Y_3710A)
 ppm

 .00181      
 .00004
 2.0024

 .00178  
 .00179  
 .00185  

 Chk Pass

  Fe2599R
 259.940 {130}

 (Y_3710R)
 ppm

 .15468      
 .00039
 .25463

 .15472  
 .15505  
 .15427  

 Chk Pass
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Sample Name: 140-11849-a-20-a        Acquired: 7/2/2018 12:41:49        Type: Unk

Method: MT0007(v23) AIR HF 022718(v6)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  K_7664R
 766.490 { 44}

 (Y_3710R)
 ppm

 .21965      
 .00761
 3.4647

 .21301  
 .22795  
 .21798  

 Chk Pass

  Li6707R
 670.784 { 50}

 (Y_3710R)
 ppm

 .00008      
 .00097
 1152.2

 -.00019  
  .00116  
 -.00072  

 Chk Pass

  Mg2790R
 279.079 {121}

 (Y_3710R)
 ppm

 .13327      
 .01033
 7.7536

 .14494  
 .12959  
 .12528  

 Chk Pass

  Mn2576A
 257.610 {131}

 (Y_3710A)
 ppm

 .00532      
 .00004
 .79447

 .00536  
 .00532  
 .00528  

 Chk Pass

  Mo2020A
 202.030 {467}

 (Y_2243A)
 ppm

 .10867      
 .00055
 .50320

 .10809  
 .10873  
 .10918  

 Chk Pass

  aN
 330.237 {102}

 (Y_3710R)
 ppm

 .72260      
 .61689
 85.372

 .44243  
 1.4299  
  .29550  

 Chk Pass

  Na5895R
 589.592 { 57}

 (Y_3710R)
 ppm

 .41438      
 .00668
 1.6127

 .40867  
 .41273  
 .42173  

 Chk Pass

  Ni2316A
 231.604 {445}

 (Y_2243A)
 ppm

 .02701      
 .00051
 1.8893

 .02695  
 .02653  
 .02754  

 Chk Pass

  P_1782A
 178.284 {489}

 (Y_2243A)
 ppm

 -.02664      
  .00170
 6.3937

 -.02761  
 -.02467  
 -.02763  

 Chk Pass

  Pb2203A
 220.353 {153}

 (Y_3710A)
 ppm

 -.02435      
  .00402
 16.515

 -.02898  
 -.02219  
 -.02186  

 Chk Pass

  bP
 220.353 {453}

 (Y_2243A)
 ppm

 .01207      
 .00223
 18.456

 .01278  
 .00957  
 .01386  

 Chk Pass

  Sb2068A
 206.833 {463}

 (Y_2243A)
 ppm

 .00553      
 .00033
 5.9570

 .00515  
 .00570  
 .00575  

 Chk Pass
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Sample Name: 140-11849-a-20-a        Acquired: 7/2/2018 12:41:49        Type: Unk

Method: MT0007(v23) AIR HF 022718(v6)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  Se1960A
 196.090 {472}

 (Y_2243A)
 ppm

 -.00557      
  .00058
 10.330

 -.00608  
 -.00495  
 -.00568  

 Chk Pass

  Si2506R
 250.690 {134}

 (Y_3710R)
 ppm

 1734.0     F 
    5.6

 .32107

 1736.5  
 1727.7  
 1737.9  

 Chk Fail
 1000.0

 -1000.0

  Sn1899A
 189.989 {477}

 (Y_2243A)
 ppm

 -.00507      
  .00085
 16.672

 -.00599  
 -.00491  
 -.00432  

 Chk Pass

  Sr4215R
 421.552 { 80}

 (Y_3710R)
 ppm

 .00389      
 .00011
 2.8471

 .00385  
 .00402  
 .00381  

 Chk Pass

  Ti3349R
 334.941 {101}

 (Y_3710R)
 ppm

 .01115      
 .00053
 4.7191

 .01088  
 .01176  
 .01082  

 Chk Pass

  Tl1908A
 190.856 {477}

 (Y_2243A)
 ppm

 -.00203      
  .00380
 187.42

  .00217  
 -.00523  
 -.00302  

 Chk Pass

  V_2924A
 292.402 {115}

 (Y_3710A)
 ppm

 .00043      
 .00011
 24.583

 .00055  
 .00037  
 .00037  

 Chk Pass

  Zn2138A
 213.856 {457}

 (Y_2243A)
 ppm

 .03046      
 .00024
 .79203

 .03046  
 .03022  
 .03071  

 Chk Pass
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Sample Name: 140-11849-a-20-a        Acquired: 7/2/2018 12:41:49        Type: Unk

Method: MT0007(v23) AIR HF 022718(v6)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Int. Std.
Line
Units
Avg
Stddev
%RSD

#1
#2
#3

  Y_2243A
 224.306 {450}

 Cts/S
 6554.5      

   12.0
 .18286

 6568.3  
 6547.3  
 6547.7  

  Y_3710A
 371.030 { 91}

 Cts/S
 211600.      

    468.
 .22131

 211780.  
 211070.  
 211960.  

  Y_3710R
 371.030 { 91}2

 Cts/S
 21405.      

   216.
 1.0102

 21162.  
 21576.  
 21477.  
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Sample Name: 140-11849-a-1-a @2        Acquired: 7/2/2018 12:56:36        Type: Unk

Method: MT0007(v23) AIR HF 022718(v6)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 5ML TO 10ML

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  Ag3280A
 328.068 {103}

 (Y_3710A)
 ppm

 .01120      
 .00026
 2.2842

 .01100  
 .01149  
 .01112  

 Chk Pass

  Al3082R
 308.215 {109}

 (Y_3710R)
 ppm

 2.0502      
  .0221

 1.0764

 2.0341  
 2.0754  
 2.0412  

 Chk Pass

  As1890A
 189.042 {478}

 (Y_2243A)
 ppm

 .54450      
 .00121
 .22190

 .54430  
 .54340  
 .54579  

 Chk Pass

  B_2496A
 249.678 {135}

 (Y_3710A)
 ppm

 64.460     F 
   .036

 .05559

 64.492  
 64.421  
 64.468  

 Chk Fail
 40.000

 -40.000

  Ba4554R
 455.403 { 74}

 (Y_3710R)
 ppm

 .08324      
 .00045
 .53606

 .08286  
 .08373  
 .08312  

 Chk Pass

  Be3130A
 313.042 {108}

 (Y_3710A)
 ppm

 .01712      
 .00004
 .21204

 .01712  
 .01708  
 .01715  

 Chk Pass

  Ca3179R
 317.933 {106}

 (Y_3710R)
 ppm

 1.0397      
  .0089

 .85538

 1.0492  
 1.0315  
 1.0385  

 Chk Pass

  Cd2265A
 226.502 {449}

 (Y_2243A)
 ppm

 .05282      
 .00009
 .17789

 .05292  
 .05274  
 .05279  

 Chk Pass

  Co2286A
 228.616 {447}

 (Y_2243A)
 ppm

 .06737      
 .00009
 .12760

 .06731  
 .06733  
 .06747  

 Chk Pass

  Cr2677A
 267.716 {126}

 (Y_3710A)
 ppm

 .07314      
 .00027
 .37499

 .07322  
 .07284  
 .07337  

 Chk Pass

  Cu3247A
 324.754 {104}

 (Y_3710A)
 ppm

 1.1978      
  .0023

 .19346

 1.1965  
 1.1965  
 1.2005  

 Chk Pass

  Fe2599R
 259.940 {130}

 (Y_3710R)
 ppm

 8.9565      
  .0099

 .11012

 8.9606  
 8.9453  
 8.9637  

 Chk Pass
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Sample Name: 140-11849-a-1-a @2        Acquired: 7/2/2018 12:56:36        Type: Unk

Method: MT0007(v23) AIR HF 022718(v6)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 5ML TO 10ML

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  K_7664R
 766.490 { 44}

 (Y_3710R)
 ppm

 12.879      
   .028

 .21463

 12.898  
 12.892  
 12.848  

 Chk Pass

  Li6707R
 670.784 { 50}

 (Y_3710R)
 ppm

 .33516      
 .00268
 .79835

 .33283  
 .33808  
 .33456  

 Chk Pass

  Mg2790R
 279.079 {121}

 (Y_3710R)
 ppm

 .25136      
 .01034
 4.1149

 .25599  
 .23951  
 .25858  

 Chk Pass

  Mn2576A
 257.610 {131}

 (Y_3710A)
 ppm

 .03000      
 .00002
 .07667

 .03000  
 .03003  
 .02998  

 Chk Pass

  Mo2020A
 202.030 {467}

 (Y_2243A)
 ppm

 .19112      
 .00018
 .09547

 .19132  
 .19106  
 .19097  

 Chk Pass

  aN
 330.237 {102}

 (Y_3710R)
 ppm

 4.2326      
  .9199

 21.734

 5.2531  
 3.9776  
 3.4671  

 Chk Pass

  Na5895R
 589.592 { 57}

 (Y_3710R)
 ppm

 4.7287      
  .0211

 .44725

 4.7081  
 4.7503  
 4.7276  

 Chk Pass

  Ni2316A
 231.604 {445}

 (Y_2243A)
 ppm

 .31175      
 .00026
 .08450

 .31145  
 .31186  
 .31194  

 Chk Pass

  P_1782A
 178.284 {489}

 (Y_2243A)
 ppm

 4.1348      
  .0095

 .23032

 4.1338  
 4.1447  
 4.1258  

 Chk Pass

  Pb2203A
 220.353 {153}

 (Y_3710A)
 ppm

 2.7217      
  .0085

 .31219

 2.7311  
 2.7147  
 2.7191  

 Chk Pass

  bP
 220.353 {453}

 (Y_2243A)
 ppm

 2.7695      
  .0061

 .21964

 2.7647  
 2.7763  
 2.7674  

 Chk Pass

  Sb2068A
 206.833 {463}

 (Y_2243A)
 ppm

 .07654      
 .00151
 1.9754

 .07493  
 .07678  
 .07792  

 Chk Pass
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Sample Name: 140-11849-a-1-a @2        Acquired: 7/2/2018 12:56:36        Type: Unk

Method: MT0007(v23) AIR HF 022718(v6)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 5ML TO 10ML

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  Se1960A
 196.090 {472}

 (Y_2243A)
 ppm

 .01280      
 .00104
 8.1495

 .01205  
 .01236  
 .01399  

 Chk Pass

  Si2506R
 250.690 {134}

 (Y_3710R)
 ppm

 883.97      
   2.67

 .30196

 881.11  
 884.42  
 886.39  

 Chk Pass

  Sn1899A
 189.989 {477}

 (Y_2243A)
 ppm

 .15253      
 .00014
 .09279

 .15270  
 .15243  
 .15247  

 Chk Pass

  Sr4215R
 421.552 { 80}

 (Y_3710R)
 ppm

 .06631      
 .00038
 .58050

 .06592  
 .06668  
 .06633  

 Chk Pass

  Ti3349R
 334.941 {101}

 (Y_3710R)
 ppm

 .18890      
 .00054
 .28677

 .18951  
 .18850  
 .18868  

 Chk Pass

  Tl1908A
 190.856 {477}

 (Y_2243A)
 ppm

 .19703      
 .00320
 1.6229

 .19336  
 .19853  
 .19920  

 Chk Pass

  V_2924A
 292.402 {115}

 (Y_3710A)
 ppm

 .07531      
 .00041
 .53863

 .07530  
 .07491  
 .07572  

 Chk Pass

  Zn2138A
 213.856 {457}

 (Y_2243A)
 ppm

 5.1073      
  .0030

 .05864

 5.1089  
 5.1092  
 5.1039  

 Chk Pass
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Sample Name: 140-11849-a-1-a @2        Acquired: 7/2/2018 12:56:36        Type: Unk

Method: MT0007(v23) AIR HF 022718(v6)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 5ML TO 10ML

Int. Std.
Line
Units
Avg
Stddev
%RSD

#1
#2
#3

  Y_2243A
 224.306 {450}

 Cts/S
 6595.8      

   20.5
 .31033

 6573.1  
 6601.3  
 6612.9  

  Y_3710A
 371.030 { 91}

 Cts/S
 214150.      

     65.
 .03047

 214110.  
 214110.  
 214220.  

  Y_3710R
 371.030 { 91}2

 Cts/S
 21265.      

   157.
 .73821

 21124.  
 21237.  
 21434.  
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Sample Name: 140-11849-a-6-a @2        Acquired: 7/2/2018 13:01:35        Type: Unk

Method: MT0007(v23) AIR HF 022718(v6)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 5ML TO 10ML (A)

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  Ag3280A
 328.068 {103}

 (Y_3710A)
 ppm

 .00891      
 .00021
 2.4015

 .00882  
 .00916  
 .00877  

 Chk Pass

  Al3082R
 308.215 {109}

 (Y_3710R)
 ppm

 1.7121      
  .0029

 .17236

 1.7090  
 1.7124  
 1.7149  

 Chk Pass

  As1890A
 189.042 {478}

 (Y_2243A)
 ppm

 .50263      
 .00182
 .36207

 .50136  
 .50471  
 .50181  

 Chk Pass

  B_2496A
 249.678 {135}

 (Y_3710A)
 ppm

 63.357     F 
   .121

 .19156

 63.496  
 63.300  
 63.274  

 Chk Fail
 40.000

 -40.000

  Ba4554R
 455.403 { 74}

 (Y_3710R)
 ppm

 .07789      
 .00016
 .20641

 .07807  
 .07781  
 .07778  

 Chk Pass

  Be3130A
 313.042 {108}

 (Y_3710A)
 ppm

 .01588      
 .00005
 .33106

 .01592  
 .01588  
 .01582  

 Chk Pass

  Ca3179R
 317.933 {106}

 (Y_3710R)
 ppm

 .86804      
 .00668
 .76969

 .86052  
 .87031  
 .87329  

 Chk Pass

  Cd2265A
 226.502 {449}

 (Y_2243A)
 ppm

 .05272      
 .00019
 .36910

 .05250  
 .05286  
 .05281  

 Chk Pass

  Co2286A
 228.616 {447}

 (Y_2243A)
 ppm

 .05474      
 .00019
 .34051

 .05452  
 .05485  
 .05484  

 Chk Pass

  Cr2677A
 267.716 {126}

 (Y_3710A)
 ppm

 .06597      
 .00033
 .49452

 .06561  
 .06605  
 .06625  

 Chk Pass

  Cu3247A
 324.754 {104}

 (Y_3710A)
 ppm

 1.1482      
  .0042

 .36544

 1.1438  
 1.1486  
 1.1521  

 Chk Pass

  Fe2599R
 259.940 {130}

 (Y_3710R)
 ppm

 7.4707      
  .0217

 .29000

 7.4502  
 7.4685  
 7.4934  

 Chk Pass
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Sample Name: 140-11849-a-6-a @2        Acquired: 7/2/2018 13:01:35        Type: Unk

Method: MT0007(v23) AIR HF 022718(v6)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 5ML TO 10ML (A)

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  K_7664R
 766.490 { 44}

 (Y_3710R)
 ppm

 13.445      
   .024

 .18151

 13.473  
 13.428  
 13.434  

 Chk Pass

  Li6707R
 670.784 { 50}

 (Y_3710R)
 ppm

 .33162      
 .00124
 .37349

 .33288  
 .33156  
 .33041  

 Chk Pass

  Mg2790R
 279.079 {121}

 (Y_3710R)
 ppm

 .22992      
 .01246
 5.4208

 .22563  
 .22018  
 .24397  

 Chk Pass

  Mn2576A
 257.610 {131}

 (Y_3710A)
 ppm

 .02605      
 .00010
 .37605

 .02614  
 .02606  
 .02595  

 Chk Pass

  Mo2020A
 202.030 {467}

 (Y_2243A)
 ppm

 .18621      
 .00094
 .50733

 .18723  
 .18536  
 .18605  

 Chk Pass

  aN
 330.237 {102}

 (Y_3710R)
 ppm

 3.8789      
  .8241

 21.245

 4.6674  
 3.0234  
 3.9460  

 Chk Pass

  Na5895R
 589.592 { 57}

 (Y_3710R)
 ppm

 4.5635      
  .0120

 .26196

 4.5730  
 4.5673  
 4.5501  

 Chk Pass

  Ni2316A
 231.604 {445}

 (Y_2243A)
 ppm

 .25047      
 .00017
 .06741

 .25029  
 .25049  
 .25062  

 Chk Pass

  P_1782A
 178.284 {489}

 (Y_2243A)
 ppm

 3.5474      
  .0043

 .12095

 3.5508  
 3.5426  
 3.5490  

 Chk Pass

  Pb2203A
 220.353 {153}

 (Y_3710A)
 ppm

 2.3560      
  .0180

 .76485

 2.3631  
 2.3694  
 2.3355  

 Chk Pass

  bP
 220.353 {453}

 (Y_2243A)
 ppm

 2.3833      
  .0028

 .11748

 2.3813  
 2.3820  
 2.3865  

 Chk Pass

  Sb2068A
 206.833 {463}

 (Y_2243A)
 ppm

 .05241      
 .00028
 .52955

 .05211  
 .05266  
 .05245  

 Chk Pass
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Sample Name: 140-11849-a-6-a @2        Acquired: 7/2/2018 13:01:35        Type: Unk

Method: MT0007(v23) AIR HF 022718(v6)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 5ML TO 10ML (A)

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  Se1960A
 196.090 {472}

 (Y_2243A)
 ppm

 .03360      
 .00087
 2.5743

 .03395  
 .03425  
 .03262  

 Chk Pass

  Si2506R
 250.690 {134}

 (Y_3710R)
 ppm

 865.74      
   4.06

 .46930

 861.36  
 866.47  
 869.39  

 Chk Pass

  Sn1899A
 189.989 {477}

 (Y_2243A)
 ppm

 .09510      
 .00062
 .65477

 .09444  
 .09520  
 .09567  

 Chk Pass

  Sr4215R
 421.552 { 80}

 (Y_3710R)
 ppm

 .05580      
 .00022
 .39288

 .05584  
 .05600  
 .05557  

 Chk Pass

  Ti3349R
 334.941 {101}

 (Y_3710R)
 ppm

 .15603      
 .00104
 .66894

 .15556  
 .15530  
 .15722  

 Chk Pass

  Tl1908A
 190.856 {477}

 (Y_2243A)
 ppm

 .20212      
 .00466
 2.3071

 .19698  
 .20330  
 .20607  

 Chk Pass

  V_2924A
 292.402 {115}

 (Y_3710A)
 ppm

 .07339      
 .00031
 .42126

 .07304  
 .07357  
 .07358  

 Chk Pass

  Zn2138A
 213.856 {457}

 (Y_2243A)
 ppm

 3.2287      
  .0049

 .15310

 3.2342  
 3.2272  
 3.2247  

 Chk Pass
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Sample Name: 140-11849-a-6-a @2        Acquired: 7/2/2018 13:01:35        Type: Unk

Method: MT0007(v23) AIR HF 022718(v6)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 5ML TO 10ML (A)

Int. Std.
Line
Units
Avg
Stddev
%RSD

#1
#2
#3

  Y_2243A
 224.306 {450}

 Cts/S
 6607.8      

   28.6
 .43235

 6575.1  
 6627.5  
 6621.0  

  Y_3710A
 371.030 { 91}

 Cts/S
 214500.      

    672.
 .31350

 213810.  
 214540.  
 215150.  

  Y_3710R
 371.030 { 91}2

 Cts/S
 21398.      

   126.
 .59097

 21506.  
 21429.  
 21259.  
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Sample Name: 11849-a-6-a PDS@2        Acquired: 7/2/2018 13:06:34        Type: Unk

Method: MT0007(v23) AIR HF 022718(v6)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 5ML TO 10ML

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  Ag3280A
 328.068 {103}

 (Y_3710A)
 ppm

 .00812      
 .00070
 8.6580

 .00733  
 .00836  
 .00867  

 Chk Pass

  Al3082R
 308.215 {109}

 (Y_3710R)
 ppm

 1.5878      
  .0090

 .56829

 1.5938  
 1.5774  
 1.5923  

 Chk Pass

  As1890A
 189.042 {478}

 (Y_2243A)
 ppm

 .45749      
 .00273
 .59761

 .45436  
 .45940  
 .45871  

 Chk Pass

  B_2496A
 249.678 {135}

 (Y_3710A)
 ppm

 57.785     F 
   .134

 .23116

 57.903  
 57.813  
 57.640  

 Chk Fail
 40.000

 -40.000

  Ba4554R
 455.403 { 74}

 (Y_3710R)
 ppm

 .07147      
 .00039
 .55139

 .07191  
 .07137  
 .07114  

 Chk Pass

  Be3130A
 313.042 {108}

 (Y_3710A)
 ppm

 .01445      
 .00002
 .15461

 .01446  
 .01442  
 .01447  

 Chk Pass

  Ca3179R
 317.933 {106}

 (Y_3710R)
 ppm

 .80049      
 .00844
 1.0538

 .80990  
 .79362  
 .79794  

 Chk Pass

  Cd2265A
 226.502 {449}

 (Y_2243A)
 ppm

 .04809      
 .00012
 .25918

 .04796  
 .04810  
 .04821  

 Chk Pass

  Co2286A
 228.616 {447}

 (Y_2243A)
 ppm

 .05044      
 .00018
 .35575

 .05046  
 .05026  
 .05062  

 Chk Pass

  Cr2677A
 267.716 {126}

 (Y_3710A)
 ppm

 .05965      
 .00046
 .77886

 .05912  
 .05985  
 .05999  

 Chk Pass

  Cu3247A
 324.754 {104}

 (Y_3710A)
 ppm

 1.0487      
  .0081

 .77660

 1.0394  
 1.0545  
 1.0523  

 Chk Pass

  Fe2599R
 259.940 {130}

 (Y_3710R)
 ppm

 6.8675      
  .0589

 .85726

 6.9301  
 6.8591  
 6.8133  

 Chk Pass
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Sample Name: 11849-a-6-a PDS@2        Acquired: 7/2/2018 13:06:34        Type: Unk

Method: MT0007(v23) AIR HF 022718(v6)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 5ML TO 10ML

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  K_7664R
 766.490 { 44}

 (Y_3710R)
 ppm

 12.362      
   .107

 .86698

 12.480  
 12.271  
 12.336  

 Chk Pass

  Li6707R
 670.784 { 50}

 (Y_3710R)
 ppm

 .30511      
 .00263
 .86304

 .30815  
 .30350  
 .30367  

 Chk Pass

  Mg2790R
 279.079 {121}

 (Y_3710R)
 ppm

 .22171      
 .00504
 2.2735

 .22670  
 .21662  
 .22182  

 Chk Pass

  Mn2576A
 257.610 {131}

 (Y_3710A)
 ppm

 .02375      
 .00009
 .38133

 .02365  
 .02379  
 .02382  

 Chk Pass

  Mo2020A
 202.030 {467}

 (Y_2243A)
 ppm

 .16949      
 .00028
 .16506

 .16919  
 .16954  
 .16974  

 Chk Pass

  aN
 330.237 {102}

 (Y_3710R)
 ppm

 3.9469      
  .1617

 4.0971

 3.8622  
 4.1333  
 3.8451  

 Chk Pass

  Na5895R
 589.592 { 57}

 (Y_3710R)
 ppm

 4.1861      
  .0378

 .90247

 4.2290  
 4.1577  
 4.1717  

 Chk Pass

  Ni2316A
 231.604 {445}

 (Y_2243A)
 ppm

 .22935      
 .00031
 .13537

 .22908  
 .22969  
 .22927  

 Chk Pass

  P_1782A
 178.284 {489}

 (Y_2243A)
 ppm

 3.2331      
  .0086

 .26609

 3.2234  
 3.2396  
 3.2365  

 Chk Pass

  Pb2203A
 220.353 {153}

 (Y_3710A)
 ppm

 6.7910      
  .0157

 .23157

 6.7736  
 6.7950  
 6.8043  

 Chk Pass

  bP
 220.353 {453}

 (Y_2243A)
 ppm

 6.8493      
  .0177

 .25848

 6.8291  
 6.8569  
 6.8620  

 Chk Pass

  Sb2068A
 206.833 {463}

 (Y_2243A)
 ppm

 .04764      
 .00112
 2.3490

 .04661  
 .04884  
 .04748  

 Chk Pass
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Sample Name: 11849-a-6-a PDS@2        Acquired: 7/2/2018 13:06:34        Type: Unk

Method: MT0007(v23) AIR HF 022718(v6)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 5ML TO 10ML

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  Se1960A
 196.090 {472}

 (Y_2243A)
 ppm

 .02910      
 .00126
 4.3359

 .02934  
 .03023  
 .02774  

 Chk Pass

  Si2506R
 250.690 {134}

 (Y_3710R)
 ppm

 795.93      
   6.78

 .85163

 803.73  
 792.63  
 791.44  

 Chk Pass

  Sn1899A
 189.989 {477}

 (Y_2243A)
 ppm

 .08776      
 .00064
 .73149

 .08702  
 .08811  
 .08816  

 Chk Pass

  Sr4215R
 421.552 { 80}

 (Y_3710R)
 ppm

 .05128      
 .00054
 1.0528

 .05190  
 .05103  
 .05090  

 Chk Pass

  Ti3349R
 334.941 {101}

 (Y_3710R)
 ppm

 .14418      
 .00167
 1.1573

 .14610  
 .14319  
 .14324  

 Chk Pass

  Tl1908A
 190.856 {477}

 (Y_2243A)
 ppm

 .18096      
 .00353
 1.9530

 .17890  
 .17895  
 .18505  

 Chk Pass

  V_2924A
 292.402 {115}

 (Y_3710A)
 ppm

 .06706      
 .00032
 .47650

 .06691  
 .06683  
 .06742  

 Chk Pass

  Zn2138A
 213.856 {457}

 (Y_2243A)
 ppm

 2.9550      
  .0069

 .23460

 2.9470  
 2.9599  
 2.9579  

 Chk Pass
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Sample Name: 11849-a-6-a PDS@2        Acquired: 7/2/2018 13:06:34        Type: Unk

Method: MT0007(v23) AIR HF 022718(v6)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 5ML TO 10ML

Int. Std.
Line
Units
Avg
Stddev
%RSD

#1
#2
#3

  Y_2243A
 224.306 {450}

 Cts/S
 6607.1      

   11.4
 .17200

 6604.5  
 6597.2  
 6619.5  

  Y_3710A
 371.030 { 91}

 Cts/S
 214320.      

    228.
 .10633

 214550.  
 214100.  
 214310.  

  Y_3710R
 371.030 { 91}2

 Cts/S
 21224.      

   262.
 1.2362

 20924.  
 21408.  
 21341.  
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Sample Name: 11849-a-6-a PDSD@2        Acquired: 7/2/2018 13:11:33        Type: Unk

Method: MT0007(v23) AIR HF 022718(v6)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 5ML TO 10ML

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  Ag3280A
 328.068 {103}

 (Y_3710A)
 ppm

 .00808      
 .00029
 3.5992

 .00788  
 .00795  
 .00842  

 Chk Pass

  Al3082R
 308.215 {109}

 (Y_3710R)
 ppm

 1.5667      
  .0294

 1.8756

 1.5935  
 1.5353  
 1.5712  

 Chk Pass

  As1890A
 189.042 {478}

 (Y_2243A)
 ppm

 .46093      
 .00142
 .30891

 .46257  
 .45997  
 .46025  

 Chk Pass

  B_2496A
 249.678 {135}

 (Y_3710A)
 ppm

 58.298     F 
   .666

 1.1420

 58.030  
 59.056  
 57.808  

 Chk Fail
 40.000

 -40.000

  Ba4554R
 455.403 { 74}

 (Y_3710R)
 ppm

 .07082      
 .00010
 .14244

 .07093  
 .07081  
 .07073  

 Chk Pass

  Be3130A
 313.042 {108}

 (Y_3710A)
 ppm

 .01434      
 .00007
 .51082

 .01441  
 .01426  
 .01434  

 Chk Pass

  Ca3179R
 317.933 {106}

 (Y_3710R)
 ppm

 .79381      
 .00485
 .61149

 .79793  
 .78846  
 .79503  

 Chk Pass

  Cd2265A
 226.502 {449}

 (Y_2243A)
 ppm

 .04800      
 .00013
 .27026

 .04785  
 .04811  
 .04803  

 Chk Pass

  Co2286A
 228.616 {447}

 (Y_2243A)
 ppm

 .04992      
 .00023
 .46788

 .04971  
 .04990  
 .05017  

 Chk Pass

  Cr2677A
 267.716 {126}

 (Y_3710A)
 ppm

 .06056      
 .00069
 1.1376

 .06092  
 .05977  
 .06099  

 Chk Pass

  Cu3247A
 324.754 {104}

 (Y_3710A)
 ppm

 1.0415      
  .0121

 1.1613

 1.0453  
 1.0280  
 1.0513  

 Chk Pass

  Fe2599R
 259.940 {130}

 (Y_3710R)
 ppm

 6.7470      
  .0273

 .40436

 6.7775  
 6.7249  
 6.7386  

 Chk Pass
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Sample Name: 11849-a-6-a PDSD@2        Acquired: 7/2/2018 13:11:33        Type: Unk

Method: MT0007(v23) AIR HF 022718(v6)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 5ML TO 10ML

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  K_7664R
 766.490 { 44}

 (Y_3710R)
 ppm

 12.292      
   .053

 .43176

 12.348  
 12.243  
 12.286  

 Chk Pass

  Li6707R
 670.784 { 50}

 (Y_3710R)
 ppm

 .30085      
 .00051
 .16834

 .30113  
 .30116  
 .30027  

 Chk Pass

  Mg2790R
 279.079 {121}

 (Y_3710R)
 ppm

 .21423      
 .01650
 7.7037

 .20775  
 .20196  
 .23299  

 Chk Pass

  Mn2576A
 257.610 {131}

 (Y_3710A)
 ppm

 .02360      
 .00020
 .84450

 .02373  
 .02337  
 .02370  

 Chk Pass

  Mo2020A
 202.030 {467}

 (Y_2243A)
 ppm

 .16918      
 .00010
 .06098

 .16912  
 .16930  
 .16912  

 Chk Pass

  aN
 330.237 {102}

 (Y_3710R)
 ppm

 3.7420      
  .5428

 14.506

 3.1549  
 3.8455  
 4.2257  

 Chk Pass

  Na5895R
 589.592 { 57}

 (Y_3710R)
 ppm

 4.1171      
  .0100

 .24355

 4.1222  
 4.1055  
 4.1236  

 Chk Pass

  Ni2316A
 231.604 {445}

 (Y_2243A)
 ppm

 .22868      
 .00096
 .41818

 .22875  
 .22768  
 .22959  

 Chk Pass

  P_1782A
 178.284 {489}

 (Y_2243A)
 ppm

 3.2451      
  .0043

 .13215

 3.2434  
 3.2419  
 3.2500  

 Chk Pass

  Pb2203A
 220.353 {153}

 (Y_3710A)
 ppm

 6.8243      
  .0228

 .33373

 6.7981  
 6.8395  
 6.8352  

 Chk Pass

  bP
 220.353 {453}

 (Y_2243A)
 ppm

 6.8864      
  .0059

 .08505

 6.8822  
 6.8838  
 6.8931  

 Chk Pass

  Sb2068A
 206.833 {463}

 (Y_2243A)
 ppm

 .04892      
 .00087
 1.7822

 .04873  
 .04816  
 .04987  

 Chk Pass
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Sample Name: 11849-a-6-a PDSD@2        Acquired: 7/2/2018 13:11:33        Type: Unk

Method: MT0007(v23) AIR HF 022718(v6)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 5ML TO 10ML

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  Se1960A
 196.090 {472}

 (Y_2243A)
 ppm

 .03134      
 .00200
 6.3924

 .03259  
 .03240  
 .02903  

 Chk Pass

  Si2506R
 250.690 {134}

 (Y_3710R)
 ppm

 783.67      
   2.99

 .38152

 786.03  
 780.30  
 784.67  

 Chk Pass

  Sn1899A
 189.989 {477}

 (Y_2243A)
 ppm

 .08722      
 .00074
 .84563

 .08799  
 .08716  
 .08652  

 Chk Pass

  Sr4215R
 421.552 { 80}

 (Y_3710R)
 ppm

 .05056      
 .00016
 .31253

 .05038  
 .05064  
 .05066  

 Chk Pass

  Ti3349R
 334.941 {101}

 (Y_3710R)
 ppm

 .14350      
 .00097
 .67277

 .14460  
 .14277  
 .14315  

 Chk Pass

  Tl1908A
 190.856 {477}

 (Y_2243A)
 ppm

 .18506      
 .00378
 2.0400

 .18694  
 .18072  
 .18753  

 Chk Pass

  V_2924A
 292.402 {115}

 (Y_3710A)
 ppm

 .06656      
 .00067
 1.0101

 .06625  
 .06610  
 .06734  

 Chk Pass

  Zn2138A
 213.856 {457}

 (Y_2243A)
 ppm

 2.9510      
  .0037

 .12489

 2.9498  
 2.9480  
 2.9551  

 Chk Pass
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Sample Name: 11849-a-6-a PDSD@2        Acquired: 7/2/2018 13:11:33        Type: Unk

Method: MT0007(v23) AIR HF 022718(v6)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 5ML TO 10ML

Int. Std.
Line
Units
Avg
Stddev
%RSD

#1
#2
#3

  Y_2243A
 224.306 {450}

 Cts/S
 6569.3      

   22.2
 .33741

 6544.9  
 6588.0  
 6575.1  

  Y_3710A
 371.030 { 91}

 Cts/S
 214930.      

   1221.
 .56810

 213760.  
 216200.  
 214830.  

  Y_3710R
 371.030 { 91}2

 Cts/S
 21464.      

   128.
 .59621

 21323.  
 21573.  
 21496.  

07/06/2018Page 318 of 409



Sample Name: 140-11849-a-11-a @2        Acquired: 7/2/2018 13:16:29        Type: Unk

Method: MT0007(v23) AIR HF 022718(v6)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 5ML TO 10ML

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  Ag3280A
 328.068 {103}

 (Y_3710A)
 ppm

 .02373      
 .00049
 2.0457

 .02320  
 .02384  
 .02415  

 Chk Pass

  Al3082R
 308.215 {109}

 (Y_3710R)
 ppm

 1.5467      
  .0129

 .83650

 1.5548  
 1.5535  
 1.5318  

 Chk Pass

  As1890A
 189.042 {478}

 (Y_2243A)
 ppm

 .72911      
 .00570
 .78131

 .73500  
 .72868  
 .72364  

 Chk Pass

  B_2496A
 249.678 {135}

 (Y_3710A)
 ppm

 64.179     F 
   .427

 .66491

 63.724  
 64.242  
 64.570  

 Chk Fail
 40.000

 -40.000

  Ba4554R
 455.403 { 74}

 (Y_3710R)
 ppm

 .06450      
 .00009
 .13280

 .06450  
 .06442  
 .06459  

 Chk Pass

  Be3130A
 313.042 {108}

 (Y_3710A)
 ppm

 .01802      
 .00010
 .57712

 .01791  
 .01811  
 .01803  

 Chk Pass

  Ca3179R
 317.933 {106}

 (Y_3710R)
 ppm

 .94296      
 .00256
 .27149

 .94587  
 .94106  
 .94195  

 Chk Pass

  Cd2265A
 226.502 {449}

 (Y_2243A)
 ppm

 .09652      
 .00011
 .11025

 .09652  
 .09663  
 .09642  

 Chk Pass

  Co2286A
 228.616 {447}

 (Y_2243A)
 ppm

 .12077      
 .00004
 .02938

 .12080  
 .12078  
 .12073  

 Chk Pass

  Cr2677A
 267.716 {126}

 (Y_3710A)
 ppm

 .09540      
 .00033
 .34702

 .09515  
 .09577  
 .09527  

 Chk Pass

  Cu3247A
 324.754 {104}

 (Y_3710A)
 ppm

 2.3072      
  .0163

 .70651

 2.3248  
 2.3041  
 2.2927  

 Chk Pass

  Fe2599R
 259.940 {130}

 (Y_3710R)
 ppm

 10.092      
   .011

 .11264

 10.091  
 10.082  
 10.104  

 Chk Pass
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Sample Name: 140-11849-a-11-a @2        Acquired: 7/2/2018 13:16:29        Type: Unk

Method: MT0007(v23) AIR HF 022718(v6)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 5ML TO 10ML

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  K_7664R
 766.490 { 44}

 (Y_3710R)
 ppm

 21.821      
   .016

 .07276

 21.808  
 21.839  
 21.818  

 Chk Pass

  Li6707R
 670.784 { 50}

 (Y_3710R)
 ppm

 .37641      
 .00186
 .49387

 .37777  
 .37717  
 .37429  

 Chk Pass

  Mg2790R
 279.079 {121}

 (Y_3710R)
 ppm

 .25485      
 .01810
 7.1007

 .24294  
 .27568  
 .24594  

 Chk Pass

  Mn2576A
 257.610 {131}

 (Y_3710A)
 ppm

 .03285      
 .00021
 .64538

 .03261  
 .03291  
 .03302  

 Chk Pass

  Mo2020A
 202.030 {467}

 (Y_2243A)
 ppm

 .19909      
 .00044
 .22034

 .19956  
 .19902  
 .19870  

 Chk Pass

  aN
 330.237 {102}

 (Y_3710R)
 ppm

 4.8928      
  .4952

 10.122

 4.3210  
 5.1781  
 5.1795  

 Chk Pass

  Na5895R
 589.592 { 57}

 (Y_3710R)
 ppm

 5.7231      
  .0181

 .31643

 5.7342  
 5.7330  
 5.7022  

 Chk Pass

  Ni2316A
 231.604 {445}

 (Y_2243A)
 ppm

 .58282      
 .00064
 .10899

 .58287  
 .58217  
 .58343  

 Chk Pass

  P_1782A
 178.284 {489}

 (Y_2243A)
 ppm

 5.8248      
  .0136

 .23289

 5.8384  
 5.8247  
 5.8112  

 Chk Pass

  Pb2203A
 220.353 {153}

 (Y_3710A)
 ppm

 5.0864      
  .0316

 .62062

 5.0500  
 5.1053  
 5.1039  

 Chk Pass

  bP
 220.353 {453}

 (Y_2243A)
 ppm

 5.0859      
  .0072

 .14116

 5.0786  
 5.0862  
 5.0929  

 Chk Pass

  Sb2068A
 206.833 {463}

 (Y_2243A)
 ppm

 .17484      
 .00286
 1.6380

 .17295  
 .17813  
 .17343  

 Chk Pass
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Sample Name: 140-11849-a-11-a @2        Acquired: 7/2/2018 13:16:29        Type: Unk

Method: MT0007(v23) AIR HF 022718(v6)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 5ML TO 10ML

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  Se1960A
 196.090 {472}

 (Y_2243A)
 ppm

 .01518      
 .00139
 9.1678

 .01406  
 .01475  
 .01674  

 Chk Pass

  Si2506R
 250.690 {134}

 (Y_3710R)
 ppm

 884.91      
   1.63

 .18371

 884.98  
 883.25  
 886.50  

 Chk Pass

  Sn1899A
 189.989 {477}

 (Y_2243A)
 ppm

 .37214      
 .00141
 .37805

 .37114  
 .37154  
 .37375  

 Chk Pass

  Sr4215R
 421.552 { 80}

 (Y_3710R)
 ppm

 .04403      
 .00009
 .20886

 .04395  
 .04402  
 .04413  

 Chk Pass

  Ti3349R
 334.941 {101}

 (Y_3710R)
 ppm

 .12819      
 .00020
 .15975

 .12798  
 .12839  
 .12820  

 Chk Pass

  Tl1908A
 190.856 {477}

 (Y_2243A)
 ppm

 .22020      
 .00257
 1.1690

 .22317  
 .21867  
 .21876  

 Chk Pass

  V_2924A
 292.402 {115}

 (Y_3710A)
 ppm

 .07959      
 .00024
 .30257

 .07946  
 .07987  
 .07944  

 Chk Pass

  Zn2138A
 213.856 {457}

 (Y_2243A)
 ppm

 9.2756      
  .0093

 .10072

 9.2830  
 9.2787  
 9.2651  

 Chk Pass
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Sample Name: 140-11849-a-11-a @2        Acquired: 7/2/2018 13:16:29        Type: Unk

Method: MT0007(v23) AIR HF 022718(v6)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 5ML TO 10ML

Int. Std.
Line
Units
Avg
Stddev
%RSD

#1
#2
#3

  Y_2243A
 224.306 {450}

 Cts/S
 6570.2      

   40.4
 .61541

 6525.1  
 6582.5  
 6603.1  

  Y_3710A
 371.030 { 91}

 Cts/S
 213460.      

    414.
 .19390

 213660.  
 212980.  
 213730.  

  Y_3710R
 371.030 { 91}2

 Cts/S
 21300.      

    13.
 .06252

 21290.  
 21295.  
 21315.  
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Sample Name: 140-11849-a-16-a @2        Acquired: 7/2/2018 13:21:25        Type: Unk

Method: MT0007(v23) AIR HF 022718(v6)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 5ML TO 10ML

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  Ag3280A
 328.068 {103}

 (Y_3710A)
 ppm

 .00010      
 .00015
 144.44

 .00006  
 .00026  

 -.00002  

 Chk Pass

  Al3082R
 308.215 {109}

 (Y_3710R)
 ppm

 .46330      
 .01098
 2.3691

 .45737  
 .45657  
 .47597  

 Chk Pass

  As1890A
 189.042 {478}

 (Y_2243A)
 ppm

 -.00065      
  .00071
 110.39

 -.00050  
 -.00001  
 -.00142  

 Chk Pass

  B_2496A
 249.678 {135}

 (Y_3710A)
 ppm

 62.789     F 
   .195

 .31016

 62.589  
 62.800  
 62.978  

 Chk Fail
 40.000

 -40.000

  Ba4554R
 455.403 { 74}

 (Y_3710R)
 ppm

 .02428      
 .00012
 .51346

 .02437  
 .02414  
 .02433  

 Chk Pass

  Be3130A
 313.042 {108}

 (Y_3710A)
 ppm

 .00003      
 .00000
 10.340

 .00003  
 .00002  
 .00003  

 Chk Pass

  Ca3179R
 317.933 {106}

 (Y_3710R)
 ppm

 .20393      
 .00258
 1.2629

 .20293  
 .20201  
 .20686  

 Chk Pass

  Cd2265A
 226.502 {449}

 (Y_2243A)
 ppm

 .00030      
 .00007
 23.916

 .00024  
 .00028  
 .00038  

 Chk Pass

  Co2286A
 228.616 {447}

 (Y_2243A)
 ppm

 .00270      
 .00008
 2.9994

 .00263  
 .00269  
 .00279  

 Chk Pass

  Cr2677A
 267.716 {126}

 (Y_3710A)
 ppm

 .00822      
 .00009
 1.0691

 .00826  
 .00829  
 .00812  

 Chk Pass

  Cu3247A
 324.754 {104}

 (Y_3710A)
 ppm

 .00161      
 .00029
 18.123

 .00131  
 .00190  
 .00161  

 Chk Pass

  Fe2599R
 259.940 {130}

 (Y_3710R)
 ppm

 .09075      
 .00754
 8.3055

 .08683  
 .08598  
 .09944  

 Chk Pass
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Sample Name: 140-11849-a-16-a @2        Acquired: 7/2/2018 13:21:25        Type: Unk

Method: MT0007(v23) AIR HF 022718(v6)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 5ML TO 10ML

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  K_7664R
 766.490 { 44}

 (Y_3710R)
 ppm

 .10556      
 .00685
 6.4920

 .11011  
 .10890  
 .09768  

 Chk Pass

  Li6707R
 670.784 { 50}

 (Y_3710R)
 ppm

 -.00060      
  .00057
 94.978

 -.00086  
 -.00099  
  .00005  

 Chk Pass

  Mg2790R
 279.079 {121}

 (Y_3710R)
 ppm

 .06213      
 .01256
 20.214

 .04769  
 .07053  
 .06817  

 Chk Pass

  Mn2576A
 257.610 {131}

 (Y_3710A)
 ppm

 .00249      
 .00009
 3.5916

 .00249  
 .00258  
 .00240  

 Chk Pass

  Mo2020A
 202.030 {467}

 (Y_2243A)
 ppm

 .05345      
 .00012
 .22411

 .05351  
 .05353  
 .05332  

 Chk Pass

  aN
 330.237 {102}

 (Y_3710R)
 ppm

 .64976      
 .71388
 109.87

 .69533  
 1.3398  

 -.08581  

 Chk Pass

  Na5895R
 589.592 { 57}

 (Y_3710R)
 ppm

 .29746      
 .00696
 2.3407

 .30277  
 .28958  
 .30003  

 Chk Pass

  Ni2316A
 231.604 {445}

 (Y_2243A)
 ppm

 .01413      
 .00035
 2.4892

 .01376  
 .01420  
 .01445  

 Chk Pass

  P_1782A
 178.284 {489}

 (Y_2243A)
 ppm

 -.01280      
  .00270
 21.106

 -.01523  
 -.01327  
 -.00989  

 Chk Pass

  Pb2203A
 220.353 {153}

 (Y_3710A)
 ppm

 -.00732      
  .00146
 19.970

 -.00571  
 -.00856  
 -.00770  

 Chk Pass

  bP
 220.353 {453}

 (Y_2243A)
 ppm

 .00062      
 .00115
 185.88

 .00195  
 -.00005  
 -.00004  

 Chk Pass

  Sb2068A
 206.833 {463}

 (Y_2243A)
 ppm

 .00128      
 .00141
 110.66

 .00126  
 -.00013  
  .00270  

 Chk Pass

07/06/2018Page 324 of 409



Sample Name: 140-11849-a-16-a @2        Acquired: 7/2/2018 13:21:25        Type: Unk

Method: MT0007(v23) AIR HF 022718(v6)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 5ML TO 10ML

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  Se1960A
 196.090 {472}

 (Y_2243A)
 ppm

 -.00261      
  .00141
 54.218

 -.00115  
 -.00270  
 -.00397  

 Chk Pass

  Si2506R
 250.690 {134}

 (Y_3710R)
 ppm

 863.18      
   1.87

 .21675

 861.93  
 862.28  
 865.33  

 Chk Pass

  Sn1899A
 189.989 {477}

 (Y_2243A)
 ppm

 -.00230      
  .00023
 9.9002

 -.00239  
 -.00204  
 -.00246  

 Chk Pass

  Sr4215R
 421.552 { 80}

 (Y_3710R)
 ppm

 .00173      
 .00005
 2.7538

 .00177  
 .00174  
 .00168  

 Chk Pass

  Ti3349R
 334.941 {101}

 (Y_3710R)
 ppm

 .00543      
 .00049
 8.9594

 .00512  
 .00599  
 .00518  

 Chk Pass

  Tl1908A
 190.856 {477}

 (Y_2243A)
 ppm

 -.00164      
  .00190
 115.84

 -.00007  
 -.00109  
 -.00374  

 Chk Pass

  V_2924A
 292.402 {115}

 (Y_3710A)
 ppm

 .00010      
 .00008
 74.685

 .00017  
 .00011  
 .00002  

 Chk Pass

  Zn2138A
 213.856 {457}

 (Y_2243A)
 ppm

 .01658      
 .00004
 .23445

 .01655  
 .01663  
 .01657  

 Chk Pass
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Sample Name: 140-11849-a-16-a @2        Acquired: 7/2/2018 13:21:25        Type: Unk

Method: MT0007(v23) AIR HF 022718(v6)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 5ML TO 10ML

Int. Std.
Line
Units
Avg
Stddev
%RSD

#1
#2
#3

  Y_2243A
 224.306 {450}

 Cts/S
 6531.8      

   23.7
 .36277

 6518.1  
 6518.2  
 6559.2  

  Y_3710A
 371.030 { 91}

 Cts/S
 214520.      

   1001.
 .46644

 213850.  
 214040.  
 215670.  

  Y_3710R
 371.030 { 91}2

 Cts/S
 21221.      

    93.
 .43831

 21204.  
 21138.  
 21321.  
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Sample Name: 140-11849-a-20-a @2        Acquired: 7/2/2018 13:26:34        Type: Unk

Method: MT0007(v23) AIR HF 022718(v6)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 5ML TO 10ML

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  Ag3280A
 328.068 {103}

 (Y_3710A)
 ppm

 .00019      
 .00013
 68.860

 .00029  
 .00004  
 .00024  

 Chk Pass

  Al3082R
 308.215 {109}

 (Y_3710R)
 ppm

 .46830      
 .01663
 3.5518

 .47034  
 .45074  
 .48382  

 Chk Pass

  As1890A
 189.042 {478}

 (Y_2243A)
 ppm

 -.00337      
  .00072
 21.485

 -.00399  
 -.00257  
 -.00355  

 Chk Pass

  B_2496A
 249.678 {135}

 (Y_3710A)
 ppm

 63.617     F 
   .339

 .53309

 63.297  
 63.582  
 63.972  

 Chk Fail
 40.000

 -40.000

  Ba4554R
 455.403 { 74}

 (Y_3710R)
 ppm

 .02542      
 .00021
 .84546

 .02517  
 .02556  
 .02552  

 Chk Pass

  Be3130A
 313.042 {108}

 (Y_3710A)
 ppm

 .00003      
 .00001
 23.072

 .00003  
 .00003  
 .00002  

 Chk Pass

  Ca3179R
 317.933 {106}

 (Y_3710R)
 ppm

 .24302      
 .00081
 .33386

 .24382  
 .24303  
 .24220  

 Chk Pass

  Cd2265A
 226.502 {449}

 (Y_2243A)
 ppm

 .00044      
 .00004
 9.3778

 .00041  
 .00049  
 .00043  

 Chk Pass

  Co2286A
 228.616 {447}

 (Y_2243A)
 ppm

 .00247      
 .00020
 8.2121

 .00251  
 .00264  
 .00224  

 Chk Pass

  Cr2677A
 267.716 {126}

 (Y_3710A)
 ppm

 .00805      
 .00029
 3.6604

 .00832  
 .00773  
 .00808  

 Chk Pass

  Cu3247A
 324.754 {104}

 (Y_3710A)
 ppm

 .00097      
 .00017
 17.703

 .00077  
 .00104  
 .00108  

 Chk Pass

  Fe2599R
 259.940 {130}

 (Y_3710R)
 ppm

 .07972      
 .00299
 3.7545

 .07628  
 .08174  
 .08113  

 Chk Pass
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Sample Name: 140-11849-a-20-a @2        Acquired: 7/2/2018 13:26:34        Type: Unk

Method: MT0007(v23) AIR HF 022718(v6)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 5ML TO 10ML

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  K_7664R
 766.490 { 44}

 (Y_3710R)
 ppm

 .12263      
 .00828
 6.7528

 .11502  
 .13145  
 .12144  

 Chk Pass

  Li6707R
 670.784 { 50}

 (Y_3710R)
 ppm

 .00073      
 .00016
 21.161

 .00059  
 .00072  
 .00089  

 Chk Pass

  Mg2790R
 279.079 {121}

 (Y_3710R)
 ppm

 .07876      
 .00289
 3.6662

 .07641  
 .08198  
 .07789  

 Chk Pass

  Mn2576A
 257.610 {131}

 (Y_3710A)
 ppm

 .00272      
 .00001
 .43799

 .00271  
 .00273  
 .00273  

 Chk Pass

  Mo2020A
 202.030 {467}

 (Y_2243A)
 ppm

 .05534      
 .00031
 .56297

 .05500  
 .05540  
 .05561  

 Chk Pass

  aN
 330.237 {102}

 (Y_3710R)
 ppm

 .24868      
 .37318
 150.06

 .58197  
 -.15450  
  .31857  

 Chk Pass

  Na5895R
 589.592 { 57}

 (Y_3710R)
 ppm

 .20164      
 .00288
 1.4264

 .20170  
 .19874  
 .20449  

 Chk Pass

  Ni2316A
 231.604 {445}

 (Y_2243A)
 ppm

 .01404      
 .00014
 .96565

 .01392  
 .01402  
 .01418  

 Chk Pass

  P_1782A
 178.284 {489}

 (Y_2243A)
 ppm

 -.01526      
  .00259
 16.953

 -.01791  
 -.01512  
 -.01274  

 Chk Pass

  Pb2203A
 220.353 {153}

 (Y_3710A)
 ppm

 -.01184      
  .00186
 15.679

 -.01044  
 -.01394  
 -.01114  

 Chk Pass

  bP
 220.353 {453}

 (Y_2243A)
 ppm

 .00268      
 .00098
 36.462

 .00339  
 .00156  
 .00309  

 Chk Pass

  Sb2068A
 206.833 {463}

 (Y_2243A)
 ppm

 .00171      
 .00073
 42.668

 .00204  
 .00087  
 .00222  

 Chk Pass
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Sample Name: 140-11849-a-20-a @2        Acquired: 7/2/2018 13:26:34        Type: Unk

Method: MT0007(v23) AIR HF 022718(v6)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 5ML TO 10ML

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  Se1960A
 196.090 {472}

 (Y_2243A)
 ppm

 -.00012      
  .00133
 1154.2

 -.00160  
  .00097  
  .00029  

 Chk Pass

  Si2506R
 250.690 {134}

 (Y_3710R)
 ppm

 897.42      
   2.29

 .25515

 897.42  
 899.71  
 895.13  

 Chk Pass

  Sn1899A
 189.989 {477}

 (Y_2243A)
 ppm

 -.00268      
  .00068
 25.425

 -.00240  
 -.00346  
 -.00218  

 Chk Pass

  Sr4215R
 421.552 { 80}

 (Y_3710R)
 ppm

 .00204      
 .00006
 3.0143

 .00208  
 .00207  
 .00197  

 Chk Pass

  Ti3349R
 334.941 {101}

 (Y_3710R)
 ppm

 .00622      
 .00038
 6.0349

 .00661  
 .00587  
 .00619  

 Chk Pass

  Tl1908A
 190.856 {477}

 (Y_2243A)
 ppm

 -.00104      
  .00108
 103.69

 -.00229  
 -.00038  
 -.00045  

 Chk Pass

  V_2924A
 292.402 {115}

 (Y_3710A)
 ppm

 .00010      
 .00020
 204.06

 -.00013  
  .00026  
  .00016  

 Chk Pass

  Zn2138A
 213.856 {457}

 (Y_2243A)
 ppm

 .01665      
 .00003
 .17508

 .01663  
 .01669  
 .01663  

 Chk Pass
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Sample Name: 140-11849-a-20-a @2        Acquired: 7/2/2018 13:26:34        Type: Unk

Method: MT0007(v23) AIR HF 022718(v6)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 5ML TO 10ML

Int. Std.
Line
Units
Avg
Stddev
%RSD

#1
#2
#3

  Y_2243A
 224.306 {450}

 Cts/S
 6532.8      

   26.3
 .40281

 6512.2  
 6523.7  
 6562.5  

  Y_3710A
 371.030 { 91}

 Cts/S
 213400.      

    724.
 .33941

 213540.  
 212620.  
 214050.  

  Y_3710R
 371.030 { 91}2

 Cts/S
 21456.      

    87.
 .40764

 21355.  
 21509.  
 21504.  
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Sample Name: 11849-a-6-a SD@10        Acquired: 7/2/2018 13:31:44        Type: Unk

Method: MT0007(v23) AIR HF 022718(v6)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 2ML (A) TO 10ML

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  Ag3280A
 328.068 {103}

 (Y_3710A)
 ppm

 .00182      
 .00007
 3.6964

 .00190  
 .00180  
 .00177  

 Chk Pass

  Al3082R
 308.215 {109}

 (Y_3710R)
 ppm

 .34080      
 .00464
 1.3619

 .33705  
 .34599  
 .33937  

 Chk Pass

  As1890A
 189.042 {478}

 (Y_2243A)
 ppm

 .10067      
 .00142
 1.4058

 .10132  
 .09904  
 .10164  

 Chk Pass

  B_2496A
 249.678 {135}

 (Y_3710A)
 ppm

 13.356      
   .065

 .48668

 13.284  
 13.373  
 13.411  

 Chk Pass

  Ba4554R
 455.403 { 74}

 (Y_3710R)
 ppm

 .01539      
 .00009
 .59340

 .01531  
 .01549  
 .01537  

 Chk Pass

  Be3130A
 313.042 {108}

 (Y_3710A)
 ppm

 .00317      
 .00002
 .55198

 .00315  
 .00317  
 .00319  

 Chk Pass

  Ca3179R
 317.933 {106}

 (Y_3710R)
 ppm

 .17740      
 .00106
 .59536

 .17841  
 .17747  
 .17631  

 Chk Pass

  Cd2265A
 226.502 {449}

 (Y_2243A)
 ppm

 .01076      
 .00004
 .38718

 .01071  
 .01080  
 .01076  

 Chk Pass

  Co2286A
 228.616 {447}

 (Y_2243A)
 ppm

 .01121      
 .00007
 .64492

 .01114  
 .01119  
 .01129  

 Chk Pass

  Cr2677A
 267.716 {126}

 (Y_3710A)
 ppm

 .01301      
 .00050
 3.8182

 .01274  
 .01270  
 .01358  

 Chk Pass

  Cu3247A
 324.754 {104}

 (Y_3710A)
 ppm

 .22644      
 .00076
 .33683

 .22651  
 .22716  
 .22564  

 Chk Pass

  Fe2599R
 259.940 {130}

 (Y_3710R)
 ppm

 1.4941      
  .0017

 .11372

 1.4957  
 1.4943  
 1.4923  

 Chk Pass
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Sample Name: 11849-a-6-a SD@10        Acquired: 7/2/2018 13:31:44        Type: Unk

Method: MT0007(v23) AIR HF 022718(v6)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 2ML (A) TO 10ML

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  K_7664R
 766.490 { 44}

 (Y_3710R)
 ppm

 2.7837      
  .0070

 .25151

 2.7917  
 2.7784  
 2.7811  

 Chk Pass

  Li6707R
 670.784 { 50}

 (Y_3710R)
 ppm

 .06586      
 .00052
 .78988

 .06536  
 .06581  
 .06640  

 Chk Pass

  Mg2790R
 279.079 {121}

 (Y_3710R)
 ppm

 .02426      
 .01316
 54.269

 .01838  
 .03933  
 .01505  

 Chk Pass

  Mn2576A
 257.610 {131}

 (Y_3710A)
 ppm

 .00521      
 .00005
 .88962

 .00517  
 .00520  
 .00526  

 Chk Pass

  Mo2020A
 202.030 {467}

 (Y_2243A)
 ppm

 .03708      
 .00015
 .39820

 .03693  
 .03722  
 .03709  

 Chk Pass

  aN
 330.237 {102}

 (Y_3710R)
 ppm

 1.2934      
  .5931

 45.853

  .61802  
 1.7291  
 1.5331  

 Chk Pass

  Na5895R
 589.592 { 57}

 (Y_3710R)
 ppm

 .91076      
 .00623
 .68451

 .90591  
 .91779  
 .90858  

 Chk Pass

  Ni2316A
 231.604 {445}

 (Y_2243A)
 ppm

 .05129      
 .00030
 .58365

 .05162  
 .05104  
 .05121  

 Chk Pass

  P_1782A
 178.284 {489}

 (Y_2243A)
 ppm

 .70680      
 .00350
 .49487

 .70984  
 .70759  
 .70298  

 Chk Pass

  Pb2203A
 220.353 {153}

 (Y_3710A)
 ppm

 .48863      
 .00684
 1.4005

 .49629  
 .48311  
 .48650  

 Chk Pass

  bP
 220.353 {453}

 (Y_2243A)
 ppm

 .49458      
 .00107
 .21536

 .49568  
 .49356  
 .49451  

 Chk Pass

  Sb2068A
 206.833 {463}

 (Y_2243A)
 ppm

 .00908      
 .00021
 2.2978

 .00898  
 .00895  
 .00932  

 Chk Pass
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Sample Name: 11849-a-6-a SD@10        Acquired: 7/2/2018 13:31:44        Type: Unk

Method: MT0007(v23) AIR HF 022718(v6)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 2ML (A) TO 10ML

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  Se1960A
 196.090 {472}

 (Y_2243A)
 ppm

 .00494      
 .00179
 36.156

 .00579  
 .00289  
 .00615  

 Chk Pass

  Si2506R
 250.690 {134}

 (Y_3710R)
 ppm

 175.96      
    .38

 .21413

 175.86  
 175.65  
 176.38  

 Chk Pass

  Sn1899A
 189.989 {477}

 (Y_2243A)
 ppm

 .01985      
 .00001
 .05127

 .01985  
 .01986  
 .01984  

 Chk Pass

  Sr4215R
 421.552 { 80}

 (Y_3710R)
 ppm

 .01112      
 .00003
 .23427

 .01115  
 .01110  
 .01112  

 Chk Pass

  Ti3349R
 334.941 {101}

 (Y_3710R)
 ppm

 .03194      
 .00043
 1.3478

 .03169  
 .03243  
 .03168  

 Chk Pass

  Tl1908A
 190.856 {477}

 (Y_2243A)
 ppm

 .04291      
 .00190
 4.4337

 .04344  
 .04449  
 .04080  

 Chk Pass

  V_2924A
 292.402 {115}

 (Y_3710A)
 ppm

 .01466      
 .00013
 .85473

 .01478  
 .01468  
 .01453  

 Chk Pass

  Zn2138A
 213.856 {457}

 (Y_2243A)
 ppm

 .66057      
 .00045
 .06836

 .66072  
 .66006  
 .66093  

 Chk Pass
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Sample Name: 11849-a-6-a SD@10        Acquired: 7/2/2018 13:31:44        Type: Unk

Method: MT0007(v23) AIR HF 022718(v6)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 2ML (A) TO 10ML

Int. Std.
Line
Units
Avg
Stddev
%RSD

#1
#2
#3

  Y_2243A
 224.306 {450}

 Cts/S
 6580.3      

   24.8
 .37632

 6552.8  
 6587.5  
 6600.7  

  Y_3710A
 371.030 { 91}

 Cts/S
 214230.      

    371.
 .17325

 214500.  
 213810.  
 214390.  

  Y_3710R
 371.030 { 91}2

 Cts/S
 21251.      

   130.
 .61089

 21108.  
 21283.  
 21362.  
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Sample Name: CRI        Acquired: 7/2/2018 13:36:41        Type: QC

Method: MT0007(v23) AIR HF 022718(v6)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

  Ag3280A
 328.068 {103}

 (Y_3710A)
 ppm

 .00967      
 .00014
 1.4787

 .00981  
 .00953  
 .00966  

 Chk Pass

  Al3082R
 308.215 {109}

 (Y_3710R)
 ppm

 .17574      
 .00850
 4.8382

 .18401  
 .16702  
 .17621  

 Chk Pass

  As1890A
 189.042 {478}

 (Y_2243A)
 ppm

 .00991      
 .00072
 7.3098

 .00979  
 .00925  
 .01068  

 Chk Pass

  B_2496A
 249.678 {135}

 (Y_3710A)
 ppm

 .23650      
 .00221
 .93362

 .23430  
 .23649  
 .23872  

 Chk Pass

  Ba4554R
 455.403 { 74}

 (Y_3710R)
 ppm

 .01037      
 .00024
 2.3329

 .01009  
 .01053  
 .01049  

 Chk Pass

  Be3130A
 313.042 {108}

 (Y_3710A)
 ppm

 .00573      
 .00003
 .60993

 .00577  
 .00570  
 .00573  

 Chk Pass

  Ca3179R
 317.933 {106}

 (Y_3710R)
 ppm

 4.9339      
  .0843

 1.7086

 4.8370  
 4.9901  
 4.9746  

 Chk Pass

  Cd2265A
 226.502 {449}

 (Y_2243A)
 ppm

 .00530      
 .00002
 .36143

 .00528  
 .00529  
 .00532  

 Chk Pass

  Co2286A
 228.616 {447}

 (Y_2243A)
 ppm

 .05320      
 .00010
 .17952

 .05309  
 .05328  
 .05323  

 Chk Pass

  Cr2677A
 267.716 {126}

 (Y_3710A)
 ppm

 .01065      
 .00054
 5.0558

 .01114  
 .01073  
 .01007  

 Chk Pass

  Cu3247A
 324.754 {104}

 (Y_3710A)
 ppm

 .02592      
 .00020
 .77925

 .02574  
 .02587  
 .02614  

 Chk Pass

  Fe2599R
 259.940 {130}

 (Y_3710R)
 ppm

 .11104      
 .00303
 2.7270

 .10756  
 .11247  
 .11308  

 Chk Pass
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Sample Name: CRI        Acquired: 7/2/2018 13:36:41        Type: QC

Method: MT0007(v23) AIR HF 022718(v6)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

  K_7664R
 766.490 { 44}

 (Y_3710R)
 ppm

 5.1171      
  .0682

 1.3329

 5.0441  
 5.1791  
 5.1281  

 Chk Pass

  Li6707R
 670.784 { 50}

 (Y_3710R)
 ppm

 .04970      
 .00092
 1.8560

 .04914  
 .04919  
 .05076  

 Chk Pass

  Mg2790R
 279.079 {121}

 (Y_3710R)
 ppm

 4.8510      
  .0745

 1.5356

 4.7718  
 4.8616  
 4.9197  

 Chk Pass

  Mn2576A
 257.610 {131}

 (Y_3710A)
 ppm

 .01589      
 .00001
 .08023

 .01589  
 .01588  
 .01590  

 Chk Pass

  Mo2020A
 202.030 {467}

 (Y_2243A)
 ppm

 .04212      
 .00022
 .51855

 .04190  
 .04233  
 .04215  

 Chk Pass

  aN
 330.237 {102}

 (Y_3710R)
 ppm

 5.6346      
  .0735

 1.3044

 5.7156  
 5.6164  
 5.5720  

 Chk Pass

  Na5895R
 589.592 { 57}

 (Y_3710R)
 ppm

 5.1111      
  .0812

 1.5880

 5.0198  
 5.1387  
 5.1749  

 Chk Pass

  Ni2316A
 231.604 {445}

 (Y_2243A)
 ppm

 .04201      
 .00025
 .59145

 .04226  
 .04176  
 .04200  

 Chk Pass

  P_1782A
 178.284 {489}

 (Y_2243A)
 ppm

 .30803      
 .00366
 1.1883

 .30883  
 .30403  
 .31122  

 Chk Pass

  Pb2203A
 220.353 {153}

 (Y_3710A)
 ppm

 .00992      
 .00031
 3.0809

 .00961  
 .00993  
 .01022  

 Chk Pass

  bP
 220.353 {453}

 (Y_2243A)
 ppm

 .00973      
 .00027
 2.7936

 .00943  
 .00979  
 .00997  

 Chk Pass

  Sb2068A
 206.833 {463}

 (Y_2243A)
 ppm

 .05668      
 .00112
 1.9723

 .05545  
 .05696  
 .05763  

 Chk Pass
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Sample Name: CRI        Acquired: 7/2/2018 13:36:41        Type: QC

Method: MT0007(v23) AIR HF 022718(v6)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

  Se1960A
 196.090 {472}

 (Y_2243A)
 ppm

 .00965      
 .00050
 5.1702

 .00915  
 .00964  
 .01015  

 Chk Pass

  Si2506R
 250.690 {134}

 (Y_3710R)
 ppm

 6.9543     F 
  .2388

 3.4334

 7.1316  
 7.0484  
 6.6828  

 Chk Fail
 .50000

 50.000%

  Sn1899A
 189.989 {477}

 (Y_2243A)
 ppm

 .10278      
 .00064
 .62188

 .10219  
 .10267  
 .10346  

 Chk Pass

  Sr4215R
 421.552 { 80}

 (Y_3710R)
 ppm

 .05252      
 .00072
 1.3627

 .05171  
 .05279  
 .05306  

 Chk Pass

  Ti3349R
 334.941 {101}

 (Y_3710R)
 ppm

 .05085      
 .00080
 1.5644

 .04993  
 .05129  
 .05132  

 Chk Pass

  Tl1908A
 190.856 {477}

 (Y_2243A)
 ppm

 .01137      
 .00213
 18.768

 .00891  
 .01251  
 .01270  

 Chk Pass

  V_2924A
 292.402 {115}

 (Y_3710A)
 ppm

 .02570      
 .00018
 .71083

 .02550  
 .02574  
 .02586  

 Chk Pass

  Zn2138A
 213.856 {457}

 (Y_2243A)
 ppm

 .02215      
 .00009
 .40219

 .02224  
 .02215  
 .02207  

 Chk Pass
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Sample Name: CRI        Acquired: 7/2/2018 13:36:41        Type: QC

Method: MT0007(v23) AIR HF 022718(v6)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Int. Std.
Line
Units
Avg
Stddev
%RSD

#1
#2
#3

  Y_2243A
 224.306 {450}

 Cts/S
 6555.4      

   23.8
 .36307

 6544.8  
 6538.7  
 6582.6  

  Y_3710A
 371.030 { 91}

 Cts/S
 212580.      

    399.
 .18765

 212500.  
 212220.  
 213010.  

  Y_3710R
 371.030 { 91}2

 Cts/S
 21299.      

   224.
 1.0506

 21558.  
 21172.  
 21168.  
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Sample Name: CCV        Acquired: 7/2/2018 13:41:40        Type: QC

Method: MT0007(v23) AIR HF 022718(v6)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

  Ag3280A
 328.068 {103}

 (Y_3710A)
 ppm

 .96413      
 .00339
 .35117

 .96454  
 .96055  
 .96729  

 Chk Pass

  Al3082R
 308.215 {109}

 (Y_3710R)
 ppm

 24.337      
   .166

 .68116

 24.158  
 24.485  
 24.368  

 Chk Pass

  As1890A
 189.042 {478}

 (Y_2243A)
 ppm

 .49641      
 .00044
 .08862

 .49660  
 .49672  
 .49591  

 Chk Pass

  B_2496A
 249.678 {135}

 (Y_3710A)
 ppm

 2.0474      
  .0079

 .38626

 2.0457  
 2.0405  
 2.0561  

 Chk Pass

  Ba4554R
 455.403 { 74}

 (Y_3710R)
 ppm

 2.0116      
  .0056

 .27801

 2.0159  
 2.0137  
 2.0053  

 Chk Pass

  Be3130A
 313.042 {108}

 (Y_3710A)
 ppm

 2.0847      
  .0132

 .63370

 2.0916  
 2.0694  
 2.0930  

 Chk Pass

  Ca3179R
 317.933 {106}

 (Y_3710R)
 ppm

 48.490      
   .506

 1.0441

 47.922  
 48.656  
 48.893  

 Chk Pass

  Cd2265A
 226.502 {449}

 (Y_2243A)
 ppm

 .50771      
 .00053
 .10438

 .50761  
 .50829  
 .50724  

 Chk Pass

  Co2286A
 228.616 {447}

 (Y_2243A)
 ppm

 2.0508      
  .0026

 .12566

 2.0532  
 2.0510  
 2.0481  

 Chk Pass

  Cr2677A
 267.716 {126}

 (Y_3710A)
 ppm

 1.9962      
  .0056

 .27947

 2.0023  
 1.9947  
 1.9914  

 Chk Pass

  Cu3247A
 324.754 {104}

 (Y_3710A)
 ppm

 1.9999      
  .0019

 .09546

 2.0003  
 1.9978  
 2.0016  

 Chk Pass

  Fe2599R
 259.940 {130}

 (Y_3710R)
 ppm

 26.204      
   .093

 .35356

 26.145  
 26.157  
 26.311  

 Chk Pass
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Sample Name: CCV        Acquired: 7/2/2018 13:41:40        Type: QC

Method: MT0007(v23) AIR HF 022718(v6)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

  K_7664R
 766.490 { 44}

 (Y_3710R)
 ppm

 48.980      
   .083

 .16900

 48.894  
 49.060  
 48.987  

 Chk Pass

  Li6707R
 670.784 { 50}

 (Y_3710R)
 ppm

 1.9794      
  .0111

 .56039

 1.9922  
 1.9739  
 1.9721  

 Chk Pass

  Mg2790R
 279.079 {121}

 (Y_3710R)
 ppm

 49.417      
   .625

 1.2645

 48.775  
 49.452  
 50.024  

 Chk Pass

  Mn2576A
 257.610 {131}

 (Y_3710A)
 ppm

 1.9915      
  .0012

 .05777

 1.9927  
 1.9905  
 1.9914  

 Chk Pass

  Mo2020A
 202.030 {467}

 (Y_2243A)
 ppm

 2.0815      
  .0033

 .15921

 2.0849  
 2.0813  
 2.0783  

 Chk Pass

  aN
 330.237 {102}

 (Y_3710R)
 ppm

 48.934      
   .883

 1.8038

 49.192  
 49.660  
 47.952  

 Chk Pass

  Na5895R
 589.592 { 57}

 (Y_3710R)
 ppm

 51.445      
   .217

 .42154

 51.690  
 51.277  
 51.368  

 Chk Pass

  Ni2316A
 231.604 {445}

 (Y_2243A)
 ppm

 1.9994      
  .0017

 .08322

 1.9998  
 2.0008  
 1.9975  

 Chk Pass

  P_1782A
 178.284 {489}

 (Y_2243A)
 ppm

 1.9844      
  .0070

 .35258

 1.9915  
 1.9775  
 1.9843  

 Chk Pass

  Pb2203A
 220.353 {153}

 (Y_3710A)
 ppm

 .48805      
 .00284
 .58211

 .49129  
 .48685  
 .48601  

 Chk Pass

  bP
 220.353 {453}

 (Y_2243A)
 ppm

 .50261      
 .00114
 .22602

 .50222  
 .50172  
 .50389  

 Chk Pass

  Sb2068A
 206.833 {463}

 (Y_2243A)
 ppm

 .49493      
 .00176
 .35634

 .49589  
 .49290  
 .49601  

 Chk Pass
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Sample Name: CCV        Acquired: 7/2/2018 13:41:40        Type: QC

Method: MT0007(v23) AIR HF 022718(v6)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

  Se1960A
 196.090 {472}

 (Y_2243A)
 ppm

 .50959      
 .00314
 .61588

 .51309  
 .50703  
 .50865  

 Chk Pass

  Si2506R
 250.690 {134}

 (Y_3710R)
 ppm

 6.8772     F 
  .0566

 .82307

 6.9423  
 6.8490  
 6.8402  

 Chk Fail
 2.0000

 10.500%

  Sn1899A
 189.989 {477}

 (Y_2243A)
 ppm

 2.0116      
  .0014

 .07121

 2.0108  
 2.0132  
 2.0107  

 Chk Pass

  Sr4215R
 421.552 { 80}

 (Y_3710R)
 ppm

 2.0796      
  .0053

 .25655

 2.0858  
 2.0763  
 2.0768  

 Chk Pass

  Ti3349R
 334.941 {101}

 (Y_3710R)
 ppm

 2.0130      
  .0104

 .51587

 2.0010  
 2.0183  
 2.0196  

 Chk Pass

  Tl1908A
 190.856 {477}

 (Y_2243A)
 ppm

 .99751      
 .00388
 .38874

 .99462  
 .99600  
 1.0019  

 Chk Pass

  V_2924A
 292.402 {115}

 (Y_3710A)
 ppm

 2.0177      
  .0070

 .34583

 2.0236  
 2.0195  
 2.0100  

 Chk Pass

  Zn2138A
 213.856 {457}

 (Y_2243A)
 ppm

 2.0411      
  .0029

 .14367

 2.0444  
 2.0403  
 2.0387  

 Chk Pass
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Sample Name: CCV        Acquired: 7/2/2018 13:41:40        Type: QC

Method: MT0007(v23) AIR HF 022718(v6)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Int. Std.
Line
Units
Avg
Stddev
%RSD

#1
#2
#3

  Y_2243A
 224.306 {450}

 Cts/S
 6420.5      

   34.8
 .54242

 6380.4  
 6437.5  
 6443.5  

  Y_3710A
 371.030 { 91}

 Cts/S
 210080.      

   1151.
 .54786

 209040.  
 209880.  
 211320.  

  Y_3710R
 371.030 { 91}2

 Cts/S
 20842.      

   118.
 .56444

 20936.  
 20880.  
 20710.  
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Sample Name: CCB        Acquired: 7/2/2018 13:46:34        Type: Unk

Method: MT0007(v23) AIR HF 022718(v6)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  Ag3280A
 328.068 {103}

 (Y_3710A)
 ppm

 .00037      
 .00016
 43.979

 .00018  
 .00045  
 .00048  

 Chk Pass

  Al3082R
 308.215 {109}

 (Y_3710R)
 ppm

 -.00446      
  .01843
 413.03

 -.01194  
 -.01798  
  .01653  

 Chk Pass

  As1890A
 189.042 {478}

 (Y_2243A)
 ppm

 -.00101      
  .00095
 93.545

 -.00147  
  .00008  
 -.00164  

 Chk Pass

  B_2496A
 249.678 {135}

 (Y_3710A)
 ppm

 .05045      
 .00590
 11.698

 .05038  
 .04459  
 .05639  

 Chk Pass

  Ba4554R
 455.403 { 74}

 (Y_3710R)
 ppm

 -.00007      
  .00007
 103.10

 -.00011  
 -.00012  
  .00001  

 Chk Pass

  Be3130A
 313.042 {108}

 (Y_3710A)
 ppm

 .00001      
 .00002
 118.21

 .00002  
 .00003  

 -.00000  

 Chk Pass

  Ca3179R
 317.933 {106}

 (Y_3710R)
 ppm

 .00299      
 .00147
 49.139

 .00141  
 .00432  
 .00324  

 Chk Pass

  Cd2265A
 226.502 {449}

 (Y_2243A)
 ppm

 .00003      
 .00008
 289.11

 .00012  
 -.00000  
 -.00003  

 Chk Pass

  Co2286A
 228.616 {447}

 (Y_2243A)
 ppm

 .00000      
 .00010
 2507.0

 .00002  
 -.00010  
  .00009  

 Chk Pass

  Cr2677A
 267.716 {126}

 (Y_3710A)
 ppm

 .00044      
 .00027
 62.588

 .00069  
 .00015  
 .00048  

 Chk Pass

  Cu3247A
 324.754 {104}

 (Y_3710A)
 ppm

 .00015      
 .00017
 112.04

 .00001  
 .00011  
 .00035  

 Chk Pass

  Fe2599R
 259.940 {130}

 (Y_3710R)
 ppm

 .00128      
 .00114
 88.929

 .00149  
 .00229  
 .00005  

 Chk Pass
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Sample Name: CCB        Acquired: 7/2/2018 13:46:34        Type: Unk

Method: MT0007(v23) AIR HF 022718(v6)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  K_7664R
 766.490 { 44}

 (Y_3710R)
 ppm

 .04417      
 .01602
 36.269

 .06098  
 .04243  
 .02909  

 Chk Pass

  Li6707R
 670.784 { 50}

 (Y_3710R)
 ppm

 .00004      
 .00049
 1117.0

 -.00016  
  .00060  
 -.00031  

 Chk Pass

  Mg2790R
 279.079 {121}

 (Y_3710R)
 ppm

 -.01117      
  .01055
 94.438

 -.00482  
 -.00534  
 -.02334  

 Chk Pass

  Mn2576A
 257.610 {131}

 (Y_3710A)
 ppm

 .00007      
 .00002
 32.640

 .00007  
 .00005  
 .00009  

 Chk Pass

  Mo2020A
 202.030 {467}

 (Y_2243A)
 ppm

 .00004      
 .00010
 259.13

 .00015  
 .00001  

 -.00004  

 Chk Pass

  aN
 330.237 {102}

 (Y_3710R)
 ppm

 .14787      
 .18379
 124.29

 .34231  
 -.02300  
  .12430  

 Chk Pass

  Na5895R
 589.592 { 57}

 (Y_3710R)
 ppm

 .00930      
 .00159
 17.041

 .01052  
 .00751  
 .00988  

 Chk Pass

  Ni2316A
 231.604 {445}

 (Y_2243A)
 ppm

 .00042      
 .00020
 46.772

 .00061  
 .00045  
 .00021  

 Chk Pass

  P_1782A
 178.284 {489}

 (Y_2243A)
 ppm

 .00016      
 .00120
 730.01

 .00003  
 -.00096  
  .00142  

 Chk Pass

  Pb2203A
 220.353 {153}

 (Y_3710A)
 ppm

 .00013      
 .00286
 2278.7

 .00341  
 -.00122  
 -.00181  

 Chk Pass

  bP
 220.353 {453}

 (Y_2243A)
 ppm

 -.00046      
  .00081
 174.91

  .00030  
 -.00131  
 -.00038  

 Chk Pass

  Sb2068A
 206.833 {463}

 (Y_2243A)
 ppm

 -.00066      
  .00158
 239.59

  .00084  
 -.00050  
 -.00232  

 Chk Pass
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Sample Name: CCB        Acquired: 7/2/2018 13:46:34        Type: Unk

Method: MT0007(v23) AIR HF 022718(v6)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  Se1960A
 196.090 {472}

 (Y_2243A)
 ppm

 -.00155      
  .00051
 32.973

 -.00101  
 -.00162  
 -.00202  

 Chk Pass

  Si2506R
 250.690 {134}

 (Y_3710R)
 ppm

 3.7365     F 
  .2484

 6.6475

 4.0152  
 3.6560  
 3.5384  

 Chk Fail
 .48200

 -.48200

  Sn1899A
 189.989 {477}

 (Y_2243A)
 ppm

 -.00010      
  .00024
 245.28

  .00013  
 -.00008  
 -.00034  

 Chk Pass

  Sr4215R
 421.552 { 80}

 (Y_3710R)
 ppm

 .00003      
 .00008
 245.82

 .00007  
 -.00006  
  .00009  

 Chk Pass

  Ti3349R
 334.941 {101}

 (Y_3710R)
 ppm

 .00074      
 .00011
 14.436

 .00086  
 .00069  
 .00066  

 Chk Pass

  Tl1908A
 190.856 {477}

 (Y_2243A)
 ppm

 .00050      
 .00418
 840.29

 .00494  
 -.00336  
 -.00009  

 Chk Pass

  V_2924A
 292.402 {115}

 (Y_3710A)
 ppm

 -.00003      
  .00031
 1142.5

 -.00017  
  .00033  
 -.00024  

 Chk Pass

  Zn2138A
 213.856 {457}

 (Y_2243A)
 ppm

 -.00013      
  .00004
 30.979

 -.00010  
 -.00018  
 -.00012  

 Chk Pass
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Sample Name: CCB        Acquired: 7/2/2018 13:46:34        Type: Unk

Method: MT0007(v23) AIR HF 022718(v6)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Int. Std.
Line
Units
Avg
Stddev
%RSD

#1
#2
#3

  Y_2243A
 224.306 {450}

 Cts/S
 6546.0      

    6.4
 .09820

 6546.9  
 6539.1  
 6551.9  

  Y_3710A
 371.030 { 91}

 Cts/S
 222500.      
  16829.
 7.5635

 211740.  
 241900.  
 213880.  

  Y_3710R
 371.030 { 91}2

 Cts/S
 21071.      

   249.
 1.1835

 20801.  
 21118.  
 21293.  
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Sample Name: 00165286        Acquired: 7/2/2018 13:51:38        Type: Unk

Method: MT0007(v23) AIR HF 022718(v6)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: MB  21362 3052

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  Ag3280A
 328.068 {103}

 (Y_3710A)
 ppm

 -.00100      
  .00015
 15.438

 -.00114  
 -.00103  
 -.00083  

 Chk Pass

  Al3082R
 308.215 {109}

 (Y_3710R)
 ppm

 -.00522      
  .00820
 157.17

 -.00558  
  .00316  
 -.01323  

 Chk Pass

  As1890A
 189.042 {478}

 (Y_2243A)
 ppm

 .00490      
 .00131
 26.742

 .00511  
 .00610  
 .00350  

 Chk Pass

  B_2496A
 249.678 {135}

 (Y_3710A)
 ppm

 192.16     F 
    .67

 .34947

 192.86  
 191.51  
 192.11  

 Chk Fail
 .10000

 -.10000

  Ba4554R
 455.403 { 74}

 (Y_3710R)
 ppm

 .00024      
 .00008
 34.072

 .00030  
 .00028  
 .00015  

 Chk Pass

  Be3130A
 313.042 {108}

 (Y_3710A)
 ppm

 .00000      
 .00001
 379.92

 .00000  
 .00001  

 -.00001  

 Chk Pass

  Ca3179R
 317.933 {106}

 (Y_3710R)
 ppm

 .15934      
 .00305
 1.9123

 .16047  
 .15589  
 .16166  

 Chk Pass

  Cd2265A
 226.502 {449}

 (Y_2243A)
 ppm

 -.00025      
  .00004
 14.430

 -.00023  
 -.00024  
 -.00029  

 Chk Pass

  Co2286A
 228.616 {447}

 (Y_2243A)
 ppm

 -.00095      
  .00013
 13.691

 -.00084  
 -.00109  
 -.00092  

 Chk Pass

  Cr2677A
 267.716 {126}

 (Y_3710A)
 ppm

 .00148      
 .00019
 13.133

 .00155  
 .00126  
 .00163  

 Chk Pass

  Cu3247A
 324.754 {104}

 (Y_3710A)
 ppm

 .00072      
 .00003
 3.8153

 .00070  
 .00075  
 .00070  

 Chk Pass

  Fe2599R
 259.940 {130}

 (Y_3710R)
 ppm

 .02263      
 .00103
 4.5717

 .02216  
 .02382  
 .02192  

 Chk Pass
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Sample Name: 00165286        Acquired: 7/2/2018 13:51:38        Type: Unk

Method: MT0007(v23) AIR HF 022718(v6)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: MB  21362 3052

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  K_7664R
 766.490 { 44}

 (Y_3710R)
 ppm

 .03664      
 .01648
 44.973

 .04714  
 .01765  
 .04514  

 Chk Pass

  Li6707R
 670.784 { 50}

 (Y_3710R)
 ppm

 .00017      
 .00030
 179.65

 .00020  
 .00044  

 -.00015  

 Chk Pass

  Mg2790R
 279.079 {121}

 (Y_3710R)
 ppm

 -.00952      
  .00560
 58.886

 -.00897  
 -.00420  
 -.01537  

 Chk Pass

  Mn2576A
 257.610 {131}

 (Y_3710A)
 ppm

 .00032      
 .00004
 11.921

 .00028  
 .00035  
 .00031  

 Chk Pass

  Mo2020A
 202.030 {467}

 (Y_2243A)
 ppm

 .00090      
 .00021
 22.981

 .00094  
 .00067  
 .00108  

 Chk Pass

  aN
 330.237 {102}

 (Y_3710R)
 ppm

 1.5751      
  .7086

 44.986

 1.8811  
 2.0793  
  .76497  

 Chk Pass

  Na5895R
 589.592 { 57}

 (Y_3710R)
 ppm

 .01862      
 .00335
 18.007

 .02029  
 .01476  
 .02082  

 Chk Pass

  Ni2316A
 231.604 {445}

 (Y_2243A)
 ppm

 .00059      
 .00005
 8.8725

 .00053  
 .00061  
 .00062  

 Chk Pass

  P_1782A
 178.284 {489}

 (Y_2243A)
 ppm

 .00012      
 .00070
 592.44

 .00069  
 .00033  

 -.00067  

 Chk Pass

  Pb2203A
 220.353 {153}

 (Y_3710A)
 ppm

 -.00170      
  .00287
 168.81

 -.00122  
  .00090  
 -.00477  

 Chk Pass

  bP
 220.353 {453}

 (Y_2243A)
 ppm

 -.00371      
  .00099
 26.687

 -.00466  
 -.00379  
 -.00268  

 Chk Pass

  Sb2068A
 206.833 {463}

 (Y_2243A)
 ppm

 -.00622      
  .00142
 22.850

 -.00705  
 -.00458  
 -.00702  

 Chk Pass
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Sample Name: 00165286        Acquired: 7/2/2018 13:51:38        Type: Unk

Method: MT0007(v23) AIR HF 022718(v6)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: MB  21362 3052

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  Se1960A
 196.090 {472}

 (Y_2243A)
 ppm

 -.00183      
  .00079
 43.197

 -.00272  
 -.00122  
 -.00154  

 Chk Pass

  Si2506R
 250.690 {134}

 (Y_3710R)
 ppm

 6.0987     F 
  .1629

 2.6712

 6.2652  
 6.0913  
 5.9396  

 Chk Fail
 .25000

 -.25000

  Sn1899A
 189.989 {477}

 (Y_2243A)
 ppm

 .00251      
 .00026
 10.458

 .00275  
 .00223  
 .00254  

 Chk Pass

  Sr4215R
 421.552 { 80}

 (Y_3710R)
 ppm

 .00025      
 .00004
 17.184

 .00029  
 .00021  
 .00026  

 Chk Pass

  Ti3349R
 334.941 {101}

 (Y_3710R)
 ppm

 .00153      
 .00040
 25.948

 .00121  
 .00197  
 .00141  

 Chk Pass

  Tl1908A
 190.856 {477}

 (Y_2243A)
 ppm

 -.00042      
  .00213
 506.54

  .00054  
 -.00286  
  .00106  

 Chk Pass

  V_2924A
 292.402 {115}

 (Y_3710A)
 ppm

 .00009      
 .00024
 276.37

 .00005  
 -.00013  
  .00034  

 Chk Pass

  Zn2138A
 213.856 {457}

 (Y_2243A)
 ppm

 .00343      
 .00005
 1.5691

 .00342  
 .00337  
 .00348  

 Chk Pass
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Sample Name: 00165286        Acquired: 7/2/2018 13:51:38        Type: Unk

Method: MT0007(v23) AIR HF 022718(v6)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: MB  21362 3052

Int. Std.
Line
Units
Avg
Stddev
%RSD

#1
#2
#3

  Y_2243A
 224.306 {450}

 Cts/S
 6543.2      

   22.9
 .34927

 6516.9  
 6556.0  
 6556.9  

  Y_3710A
 371.030 { 91}

 Cts/S
 212620.      

    907.
 .42655

 211990.  
 212210.  
 213660.  

  Y_3710R
 371.030 { 91}2

 Cts/S
 21112.      

    98.
 .46411

 21051.  
 21225.  
 21060.  

07/06/2018Page 350 of 409



Sample Name: 00165287        Acquired: 7/2/2018 13:56:50        Type: QC

Method: MT0007(v23) AIR HF 022718(v6)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: LCS

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

  Ag3280A
 328.068 {103}

 (Y_3710A)
 ppm

 .04583      
 .00201
 4.3803

 .04351  
 .04696  
 .04701  

 Chk Pass

  Al3082R
 308.215 {109}

 (Y_3710R)
 ppm

 1.9573      
  .0119

 .60877

 1.9546  
 1.9470  
 1.9703  

 Chk Pass

  As1890A
 189.042 {478}

 (Y_2243A)
 ppm

 .10577      
 .00178
 1.6861

 .10527  
 .10775  
 .10428  

 Chk Pass

  B_2496A
 249.678 {135}

 (Y_3710A)
 ppm

 188.46     F 
   8.57

 4.5476

 178.58  
 193.88  
 192.92  

 Chk Fail
 1.0000

 20.000%

  Ba4554R
 455.403 { 74}

 (Y_3710R)
 ppm

 .10433      
 .00025
 .24055

 .10462  
 .10423  
 .10415  

 Chk Pass

  Be3130A
 313.042 {108}

 (Y_3710A)
 ppm

 .05136      
 .00266
 5.1692

 .04830  
 .05299  
 .05280  

 Chk Pass

  Ca3179R
 317.933 {106}

 (Y_3710R)
 ppm

 49.606      
   .451

 .90964

 49.141  
 49.634  
 50.042  

 Chk Pass

  Cd2265A
 226.502 {449}

 (Y_2243A)
 ppm

 .05094      
 .00031
 .61727

 .05130  
 .05075  
 .05076  

 Chk Pass

  Co2286A
 228.616 {447}

 (Y_2243A)
 ppm

 .10607      
 .00030
 .27859

 .10641  
 .10595  
 .10586  

 Chk Pass

  Cr2677A
 267.716 {126}

 (Y_3710A)
 ppm

 .20548      
 .00983
 4.7818

 .19413  
 .21122  
 .21109  

 Chk Pass

  Cu3247A
 324.754 {104}

 (Y_3710A)
 ppm

 .25339      
 .01114
 4.3960

 .24057  
 .26075  
 .25884  

 Chk Pass

  Fe2599R
 259.940 {130}

 (Y_3710R)
 ppm

 1.1088      
  .0042

 .37658

 1.1048  
 1.1084  
 1.1131  

 Chk Pass
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Sample Name: 00165287        Acquired: 7/2/2018 13:56:50        Type: QC

Method: MT0007(v23) AIR HF 022718(v6)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: LCS

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

  K_7664R
 766.490 { 44}

 (Y_3710R)
 ppm

 49.979      
   .092

 .18480

 49.965  
 49.894  
 50.077  

 Chk Pass

  Li6707R
 670.784 { 50}

 (Y_3710R)
 ppm

 .10256      
 .00080
 .78150

 .10341  
 .10181  
 .10246  

 Chk Pass

  Mg2790R
 279.079 {121}

 (Y_3710R)
 ppm

 9.7908      
  .1599

 1.6334

 9.6179  
 9.8212  
 9.9334  

 Chk Pass

  Mn2576A
 257.610 {131}

 (Y_3710A)
 ppm

 .10249      
 .00514
 5.0156

 .09656  
 .10565  
 .10527  

 Chk Pass

  Mo2020A
 202.030 {467}

 (Y_2243A)
 ppm

 .54248      
 .00198
 .36585

 .54476  
 .54111  
 .54158  

 Chk Pass

  aN
 330.237 {102}

 (Y_3710R)
 ppm

 50.762      
   .405

 .79863

 50.485  
 50.574  
 51.228  

 Chk Pass

  Na5895R
 589.592 { 57}

 (Y_3710R)
 ppm

 52.739      
   .040

 .07490

 52.784  
 52.714  
 52.717  

 Chk Pass

  Ni2316A
 231.604 {445}

 (Y_2243A)
 ppm

 .52347      
 .00143
 .27298

 .52512  
 .52274  
 .52256  

 Chk Pass

  P_1782A
 178.284 {489}

 (Y_2243A)
 ppm

 5.1763      
  .0221

 .42698

 5.1993  
 5.1745  
 5.1552  

 Chk Pass

  Pb2203A
 220.353 {153}

 (Y_3710A)
 ppm

 .09513      
 .00284
 2.9884

 .09186  
 .09652  
 .09701  

 Chk Pass

  bP
 220.353 {453}

 (Y_2243A)
 ppm

 .09475      
 .00051
 .53476

 .09526  
 .09425  
 .09474  

 Chk Pass

  Sb2068A
 206.833 {463}

 (Y_2243A)
 ppm

 .49191      
 .00070
 .14174

 .49253  
 .49116  
 .49204  

 Chk Pass
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Sample Name: 00165287        Acquired: 7/2/2018 13:56:50        Type: QC

Method: MT0007(v23) AIR HF 022718(v6)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: LCS

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

  Se1960A
 196.090 {472}

 (Y_2243A)
 ppm

 .14554      
 .00086
 .59233

 .14487  
 .14523  
 .14651  

 Chk Pass

  Si2506R
 250.690 {134}

 (Y_3710R)
 ppm

 3.8502     F 
  .1825

 4.7396

 4.0608  
 3.7488  
 3.7409  

 Chk Fail
 5.0000

 -20.000%

  Sn1899A
 189.989 {477}

 (Y_2243A)
 ppm

 .51354      
 .00401
 .78172

 .51804  
 .51227  
 .51032  

 Chk Pass

  Sr4215R
 421.552 { 80}

 (Y_3710R)
 ppm

 .53666      
 .00112
 .20840

 .53787  
 .53644  
 .53567  

 Chk Pass

  Ti3349R
 334.941 {101}

 (Y_3710R)
 ppm

 .10409      
 .00045
 .42918

 .10445  
 .10359  
 .10422  

 Chk Pass

  Tl1908A
 190.856 {477}

 (Y_2243A)
 ppm

 .39338      
 .00246
 .62534

 .39620  
 .39220  
 .39172  

 Chk Pass

  V_2924A
 292.402 {115}

 (Y_3710A)
 ppm

 .20705      
 .01001
 4.8366

 .19549  
 .21314  
 .21252  

 Chk Pass

  Zn2138A
 213.856 {457}

 (Y_2243A)
 ppm

 .53222      
 .00221
 .41485

 .53475  
 .53128  
 .53064  

 Chk Pass
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Sample Name: 00165287        Acquired: 7/2/2018 13:56:50        Type: QC

Method: MT0007(v23) AIR HF 022718(v6)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: LCS

Int. Std.
Line
Units
Avg
Stddev
%RSD

#1
#2
#3

  Y_2243A
 224.306 {450}

 Cts/S
 6369.0      

   30.0
 .47129

 6337.5  
 6372.3  
 6397.3  

  Y_3710A
 371.030 { 91}

 Cts/S
 213190.      

   8757.
 4.1075

 223300.  
 208410.  
 207870.  

  Y_3710R
 371.030 { 91}2

 Cts/S
 20984.      

   184.
 .87597

 21108.  
 21070.  
 20773.  
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Sample Name: 00165288        Acquired: 7/2/2018 14:01:49        Type: QC

Method: MT0007(v23) AIR HF 022718(v6)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: LCSD

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

  Ag3280A
 328.068 {103}

 (Y_3710A)
 ppm

 .04696      
 .00077
 1.6337

 .04649  
 .04784  
 .04654  

 Chk Pass

  Al3082R
 308.215 {109}

 (Y_3710R)
 ppm

 1.9700      
  .0101

 .51007

 1.9816  
 1.9634  
 1.9651  

 Chk Pass

  As1890A
 189.042 {478}

 (Y_2243A)
 ppm

 .10324      
 .00032
 .30993

 .10296  
 .10318  
 .10359  

 Chk Pass

  B_2496A
 249.678 {135}

 (Y_3710A)
 ppm

 192.15     F 
   1.12

 .58539

 191.65  
 193.44  
 191.36  

 Chk Fail
 1.0000

 20.000%

  Ba4554R
 455.403 { 74}

 (Y_3710R)
 ppm

 .10402      
 .00037
 .35210

 .10361  
 .10430  
 .10416  

 Chk Pass

  Be3130A
 313.042 {108}

 (Y_3710A)
 ppm

 .05230      
 .00048
 .91659

 .05190  
 .05283  
 .05218  

 Chk Pass

  Ca3179R
 317.933 {106}

 (Y_3710R)
 ppm

 49.412      
   .300

 .60736

 49.302  
 49.183  
 49.752  

 Chk Pass

  Cd2265A
 226.502 {449}

 (Y_2243A)
 ppm

 .05074      
 .00011
 .22515

 .05062  
 .05085  
 .05076  

 Chk Pass

  Co2286A
 228.616 {447}

 (Y_2243A)
 ppm

 .10590      
 .00024
 .22413

 .10567  
 .10590  
 .10614  

 Chk Pass

  Cr2677A
 267.716 {126}

 (Y_3710A)
 ppm

 .21504      
 .00205
 .95235

 .21331  
 .21730  
 .21451  

 Chk Pass

  Cu3247A
 324.754 {104}

 (Y_3710A)
 ppm

 .26277      
 .00098
 .37321

 .26228  
 .26213  
 .26390  

 Chk Pass

  Fe2599R
 259.940 {130}

 (Y_3710R)
 ppm

 1.1205      
  .0013

 .11892

 1.1218  
 1.1192  
 1.1206  

 Chk Pass

07/06/2018Page 355 of 409



Sample Name: 00165288        Acquired: 7/2/2018 14:01:49        Type: QC

Method: MT0007(v23) AIR HF 022718(v6)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: LCSD

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

  K_7664R
 766.490 { 44}

 (Y_3710R)
 ppm

 49.542      
   .099

 .20052

 49.530  
 49.449  
 49.647  

 Chk Pass

  Li6707R
 670.784 { 50}

 (Y_3710R)
 ppm

 .10208      
 .00036
 .35716

 .10247  
 .10203  
 .10174  

 Chk Pass

  Mg2790R
 279.079 {121}

 (Y_3710R)
 ppm

 9.7314      
  .0369

 .37946

 9.7479  
 9.6891  
 9.7573  

 Chk Pass

  Mn2576A
 257.610 {131}

 (Y_3710A)
 ppm

 .10481      
 .00098
 .93349

 .10387  
 .10582  
 .10474  

 Chk Pass

  Mo2020A
 202.030 {467}

 (Y_2243A)
 ppm

 .54061      
 .00136
 .25115

 .53923  
 .54066  
 .54195  

 Chk Pass

  aN
 330.237 {102}

 (Y_3710R)
 ppm

 49.717      
   .262

 .52662

 49.419  
 49.823  
 49.909  

 Chk Pass

  Na5895R
 589.592 { 57}

 (Y_3710R)
 ppm

 52.120      
   .075

 .14408

 52.140  
 52.183  
 52.037  

 Chk Pass

  Ni2316A
 231.604 {445}

 (Y_2243A)
 ppm

 .52015      
 .00115
 .22154

 .51921  
 .52144  
 .51980  

 Chk Pass

  P_1782A
 178.284 {489}

 (Y_2243A)
 ppm

 5.1209      
  .0073

 .14251

 5.1187  
 5.1290  
 5.1149  

 Chk Pass

  Pb2203A
 220.353 {153}

 (Y_3710A)
 ppm

 .09650      
 .00139
 1.4450

 .09767  
 .09686  
 .09496  

 Chk Pass

  bP
 220.353 {453}

 (Y_2243A)
 ppm

 .09558      
 .00220
 2.3033

 .09792  
 .09525  
 .09356  

 Chk Pass

  Sb2068A
 206.833 {463}

 (Y_2243A)
 ppm

 .48462      
 .00314
 .64810

 .48146  
 .48774  
 .48465  

 Chk Pass
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Sample Name: 00165288        Acquired: 7/2/2018 14:01:49        Type: QC

Method: MT0007(v23) AIR HF 022718(v6)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: LCSD

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

  Se1960A
 196.090 {472}

 (Y_2243A)
 ppm

 .14458      
 .00135
 .93280

 .14377  
 .14613  
 .14382  

 Chk Pass

  Si2506R
 250.690 {134}

 (Y_3710R)
 ppm

 3.1154     F 
  .1089

 3.4967

 3.2349  
 3.0895  
 3.0217  

 Chk Fail
 5.0000

 -20.000%

  Sn1899A
 189.989 {477}

 (Y_2243A)
 ppm

 .50891      
 .00148
 .29123

 .50726  
 .50934  
 .51013  

 Chk Pass

  Sr4215R
 421.552 { 80}

 (Y_3710R)
 ppm

 .53345      
 .00081
 .15246

 .53407  
 .53375  
 .53253  

 Chk Pass

  Ti3349R
 334.941 {101}

 (Y_3710R)
 ppm

 .10373      
 .00058
 .56281

 .10309  
 .10388  
 .10423  

 Chk Pass

  Tl1908A
 190.856 {477}

 (Y_2243A)
 ppm

 .39067      
 .00408
 1.0432

 .38843  
 .39537  
 .38820  

 Chk Pass

  V_2924A
 292.402 {115}

 (Y_3710A)
 ppm

 .21255      
 .00184
 .86764

 .21069  
 .21437  
 .21259  

 Chk Pass

  Zn2138A
 213.856 {457}

 (Y_2243A)
 ppm

 .52943      
 .00105
 .19848

 .52847  
 .53055  
 .52926  

 Chk Pass
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Sample Name: 00165288        Acquired: 7/2/2018 14:01:49        Type: QC

Method: MT0007(v23) AIR HF 022718(v6)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: LCSD

Int. Std.
Line
Units
Avg
Stddev
%RSD

#1
#2
#3

  Y_2243A
 224.306 {450}

 Cts/S
 6336.5      

    6.9
 .10915

 6334.7  
 6330.7  
 6344.2  

  Y_3710A
 371.030 { 91}

 Cts/S
 207730.      

    792.
 .38150

 208080.  
 206820.  
 208280.  

  Y_3710R
 371.030 { 91}2

 Cts/S
 20958.      

   136.
 .64857

 20825.  
 21097.  
 20950.  
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Sample Name: CCV        Acquired: 7/2/2018 14:06:47        Type: QC

Method: MT0007(v23) AIR HF 022718(v6)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

  Ag3280A
 328.068 {103}

 (Y_3710A)
 ppm

 .96095      
 .00169
 .17608

 .96276  
 .95940  
 .96070  

 Chk Pass

  Al3082R
 308.215 {109}

 (Y_3710R)
 ppm

 24.359      
   .093

 .38087

 24.371  
 24.445  
 24.261  

 Chk Pass

  As1890A
 189.042 {478}

 (Y_2243A)
 ppm

 .49715      
 .00252
 .50636

 .49794  
 .49433  
 .49917  

 Chk Pass

  B_2496A
 249.678 {135}

 (Y_3710A)
 ppm

 2.2919     F 
  .0261

 1.1364

 2.3204  
 2.2860  
 2.2694  

 Chk Fail
 2.0000

 10.500%

  Ba4554R
 455.403 { 74}

 (Y_3710R)
 ppm

 2.0129      
  .0017

 .08600

 2.0140  
 2.0138  
 2.0109  

 Chk Pass

  Be3130A
 313.042 {108}

 (Y_3710A)
 ppm

 2.0861      
  .0160

 .76714

 2.0685  
 2.0903  
 2.0997  

 Chk Pass

  Ca3179R
 317.933 {106}

 (Y_3710R)
 ppm

 48.307      
   .329

 .68190

 48.192  
 48.678  
 48.050  

 Chk Pass

  Cd2265A
 226.502 {449}

 (Y_2243A)
 ppm

 .50687      
 .00082
 .16181

 .50763  
 .50698  
 .50600  

 Chk Pass

  Co2286A
 228.616 {447}

 (Y_2243A)
 ppm

 2.0493      
  .0002

 .01162

 2.0492  
 2.0496  
 2.0493  

 Chk Pass

  Cr2677A
 267.716 {126}

 (Y_3710A)
 ppm

 1.9976      
  .0036

 .17977

 1.9934  
 1.9994  
 1.9999  

 Chk Pass

  Cu3247A
 324.754 {104}

 (Y_3710A)
 ppm

 2.0037      
  .0060

 .30014

 2.0106  
 2.0012  
 1.9993  

 Chk Pass

  Fe2599R
 259.940 {130}

 (Y_3710R)
 ppm

 26.060      
   .056

 .21363

 26.076  
 26.106  
 25.998  

 Chk Pass
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Sample Name: CCV        Acquired: 7/2/2018 14:06:47        Type: QC

Method: MT0007(v23) AIR HF 022718(v6)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

  K_7664R
 766.490 { 44}

 (Y_3710R)
 ppm

 49.020      
   .124

 .25333

 49.061  
 49.119  
 48.881  

 Chk Pass

  Li6707R
 670.784 { 50}

 (Y_3710R)
 ppm

 1.9768      
  .0068

 .34369

 1.9838  
 1.9703  
 1.9763  

 Chk Pass

  Mg2790R
 279.079 {121}

 (Y_3710R)
 ppm

 49.054      
   .286

 .58228

 48.909  
 49.383  
 48.870  

 Chk Pass

  Mn2576A
 257.610 {131}

 (Y_3710A)
 ppm

 1.9815      
  .0008

 .04222

 1.9824  
 1.9807  
 1.9813  

 Chk Pass

  Mo2020A
 202.030 {467}

 (Y_2243A)
 ppm

 2.0821      
  .0028

 .13554

 2.0852  
 2.0797  
 2.0812  

 Chk Pass

  aN
 330.237 {102}

 (Y_3710R)
 ppm

 48.684      
   .591

 1.2147

 48.262  
 49.360  
 48.430  

 Chk Pass

  Na5895R
 589.592 { 57}

 (Y_3710R)
 ppm

 51.317      
   .139

 .27132

 51.478  
 51.247  
 51.227  

 Chk Pass

  Ni2316A
 231.604 {445}

 (Y_2243A)
 ppm

 1.9989      
  .0009

 .04488

 1.9993  
 1.9978  
 1.9995  

 Chk Pass

  P_1782A
 178.284 {489}

 (Y_2243A)
 ppm

 1.9961      
  .0052

 .26078

 1.9973  
 1.9903  
 2.0005  

 Chk Pass

  Pb2203A
 220.353 {153}

 (Y_3710A)
 ppm

 .49168      
 .00253
 .51503

 .49256  
 .49365  
 .48882  

 Chk Pass

  bP
 220.353 {453}

 (Y_2243A)
 ppm

 .50053      
 .00166
 .33135

 .50010  
 .50236  
 .49913  

 Chk Pass

  Sb2068A
 206.833 {463}

 (Y_2243A)
 ppm

 .49566      
 .00136
 .27402

 .49481  
 .49722  
 .49494  

 Chk Pass
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Sample Name: CCV        Acquired: 7/2/2018 14:06:47        Type: QC

Method: MT0007(v23) AIR HF 022718(v6)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

  Se1960A
 196.090 {472}

 (Y_2243A)
 ppm

 .51076      
 .00202
 .39635

 .50938  
 .50981  
 .51308  

 Chk Pass

  Si2506R
 250.690 {134}

 (Y_3710R)
 ppm

 3.0870     F 
  .0775

 2.5102

 3.1710  
 3.0716  
 3.0183  

 Chk Fail
 2.0000

 10.500%

  Sn1899A
 189.989 {477}

 (Y_2243A)
 ppm

 2.0112      
  .0005

 .02302

 2.0110  
 2.0108  
 2.0117  

 Chk Pass

  Sr4215R
 421.552 { 80}

 (Y_3710R)
 ppm

 2.0756      
  .0036

 .17549

 2.0792  
 2.0757  
 2.0719  

 Chk Pass

  Ti3349R
 334.941 {101}

 (Y_3710R)
 ppm

 2.0113      
  .0101

 .50041

 2.0068  
 2.0228  
 2.0042  

 Chk Pass

  Tl1908A
 190.856 {477}

 (Y_2243A)
 ppm

 .99802      
 .00595
 .59654

 .99300  
 .99647  
 1.0046  

 Chk Pass

  V_2924A
 292.402 {115}

 (Y_3710A)
 ppm

 2.0190      
  .0005

 .02468

 2.0194  
 2.0190  
 2.0185  

 Chk Pass

  Zn2138A
 213.856 {457}

 (Y_2243A)
 ppm

 2.0404      
  .0020

 .09723

 2.0384  
 2.0405  
 2.0423  

 Chk Pass
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Sample Name: CCV        Acquired: 7/2/2018 14:06:47        Type: QC

Method: MT0007(v23) AIR HF 022718(v6)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Int. Std.
Line
Units
Avg
Stddev
%RSD

#1
#2
#3

  Y_2243A
 224.306 {450}

 Cts/S
 6390.8      

    6.2
 .09684

 6384.2  
 6391.8  
 6396.5  

  Y_3710A
 371.030 { 91}

 Cts/S
 209740.      

    434.
 .20668

 209410.  
 209570.  
 210230.  

  Y_3710R
 371.030 { 91}2

 Cts/S
 20901.      

   167.
 .79864

 20757.  
 20864.  
 21084.  
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Sample Name: CCB        Acquired: 7/2/2018 14:11:42        Type: Unk

Method: MT0007(v23) AIR HF 022718(v6)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  Ag3280A
 328.068 {103}

 (Y_3710A)
 ppm

 .00036      
 .00017
 46.264

 .00022  
 .00055  
 .00031  

 Chk Pass

  Al3082R
 308.215 {109}

 (Y_3710R)
 ppm

 -.02478      
  .02072
 83.618

 -.00170  
 -.04178  
 -.03085  

 Chk Pass

  As1890A
 189.042 {478}

 (Y_2243A)
 ppm

 -.00147      
  .00028
 18.880

 -.00136  
 -.00178  
 -.00126  

 Chk Pass

  B_2496A
 249.678 {135}

 (Y_3710A)
 ppm

 .23463     F 
 .00060
 .25407

 .23405  
 .23524  
 .23459  

 Chk Fail
 .10100

 -.10100

  Ba4554R
 455.403 { 74}

 (Y_3710R)
 ppm

 -.00010      
  .00007
 68.741

 -.00018  
 -.00010  
 -.00003  

 Chk Pass

  Be3130A
 313.042 {108}

 (Y_3710A)
 ppm

 .00002      
 .00001
 26.822

 .00002  
 .00002  
 .00003  

 Chk Pass

  Ca3179R
 317.933 {106}

 (Y_3710R)
 ppm

 .00406      
 .00195
 48.108

 .00618  
 .00233  
 .00366  

 Chk Pass

  Cd2265A
 226.502 {449}

 (Y_2243A)
 ppm

 .00008      
 .00005
 59.999

 .00007  
 .00014  
 .00004  

 Chk Pass

  Co2286A
 228.616 {447}

 (Y_2243A)
 ppm

 -.00001      
  .00001
 68.408

 -.00002  
 -.00000  
 -.00002  

 Chk Pass

  Cr2677A
 267.716 {126}

 (Y_3710A)
 ppm

 -.00009      
  .00016
 181.15

 -.00004  
  .00004  
 -.00026  

 Chk Pass

  Cu3247A
 324.754 {104}

 (Y_3710A)
 ppm

 .00041      
 .00013
 30.691

 .00036  
 .00056  
 .00032  

 Chk Pass

  Fe2599R
 259.940 {130}

 (Y_3710R)
 ppm

 .00046      
 .00018
 40.292

 .00067  
 .00034  
 .00036  

 Chk Pass
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Sample Name: CCB        Acquired: 7/2/2018 14:11:42        Type: Unk

Method: MT0007(v23) AIR HF 022718(v6)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  K_7664R
 766.490 { 44}

 (Y_3710R)
 ppm

 .06503      
 .00343
 5.2700

 .06877  
 .06204  
 .06429  

 Chk Pass

  Li6707R
 670.784 { 50}

 (Y_3710R)
 ppm

 -.00083      
  .00068
 82.128

 -.00010  
 -.00145  
 -.00095  

 Chk Pass

  Mg2790R
 279.079 {121}

 (Y_3710R)
 ppm

 -.01651      
  .01239
 75.060

 -.03059  
 -.01168  
 -.00726  

 Chk Pass

  Mn2576A
 257.610 {131}

 (Y_3710A)
 ppm

 .00004      
 .00005
 112.31

 .00009  
 .00002  
 .00001  

 Chk Pass

  Mo2020A
 202.030 {467}

 (Y_2243A)
 ppm

 .00009      
 .00014
 161.81

 -.00006  
  .00010  
  .00021  

 Chk Pass

  aN
 330.237 {102}

 (Y_3710R)
 ppm

 1.2847      
 1.0243
 79.726

 1.9633  
  .10653  
 1.7844  

 Chk Pass

  Na5895R
 589.592 { 57}

 (Y_3710R)
 ppm

 .00849      
 .00076
 8.9899

 .00861  
 .00919  
 .00768  

 Chk Pass

  Ni2316A
 231.604 {445}

 (Y_2243A)
 ppm

 .00040      
 .00018
 46.049

 .00028  
 .00061  
 .00030  

 Chk Pass

  P_1782A
 178.284 {489}

 (Y_2243A)
 ppm

 .00037      
 .00140
 382.12

 .00187  
 -.00089  
  .00012  

 Chk Pass

  Pb2203A
 220.353 {153}

 (Y_3710A)
 ppm

 -.00089      
  .00113
 127.70

 -.00057  
  .00005  
 -.00214  

 Chk Pass

  bP
 220.353 {453}

 (Y_2243A)
 ppm

 -.00030      
  .00124
 412.99

 -.00166  
  .00001  
  .00076  

 Chk Pass

  Sb2068A
 206.833 {463}

 (Y_2243A)
 ppm

 -.00252      
  .00129
 51.123

 -.00109  
 -.00287  
 -.00359  

 Chk Pass
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Sample Name: CCB        Acquired: 7/2/2018 14:11:42        Type: Unk

Method: MT0007(v23) AIR HF 022718(v6)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  Se1960A
 196.090 {472}

 (Y_2243A)
 ppm

 .00074      
 .00255
 343.46

 .00208  
 -.00220  
  .00235  

 Chk Pass

  Si2506R
 250.690 {134}

 (Y_3710R)
 ppm

 .74334     F 
 .02043
 2.7488

 .76288  
 .74503  
 .72212  

 Chk Fail
 .48200

 -.48200

  Sn1899A
 189.989 {477}

 (Y_2243A)
 ppm

 -.00007      
  .00030
 452.58

 -.00034  
 -.00012  
  .00026  

 Chk Pass

  Sr4215R
 421.552 { 80}

 (Y_3710R)
 ppm

 .00000      
 .00006
 1800.1

 .00007  
 -.00002  
 -.00004  

 Chk Pass

  Ti3349R
 334.941 {101}

 (Y_3710R)
 ppm

 .00057      
 .00075
 130.49

 .00029  
 .00001  
 .00142  

 Chk Pass

  Tl1908A
 190.856 {477}

 (Y_2243A)
 ppm

 .00172      
 .00227
 132.18

 -.00085  
  .00252  
  .00349  

 Chk Pass

  V_2924A
 292.402 {115}

 (Y_3710A)
 ppm

 -.00002      
  .00033
 1534.7

 -.00008  
  .00033  
 -.00031  

 Chk Pass

  Zn2138A
 213.856 {457}

 (Y_2243A)
 ppm

 -.00005      
  .00006
 142.01

  .00001  
 -.00003  
 -.00012  

 Chk Pass
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Sample Name: CCB        Acquired: 7/2/2018 14:11:42        Type: Unk

Method: MT0007(v23) AIR HF 022718(v6)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Int. Std.
Line
Units
Avg
Stddev
%RSD

#1
#2
#3

  Y_2243A
 224.306 {450}

 Cts/S
 6540.4      

   26.7
 .40824

 6509.6  
 6556.1  
 6555.5  

  Y_3710A
 371.030 { 91}

 Cts/S
 213390.      

   1172.
 .54934

 212080.  
 214330.  
 213770.  

  Y_3710R
 371.030 { 91}2

 Cts/S
 21107.      

   139.
 .66030

 21197.  
 21176.  
 20946.  

07/06/2018Page 366 of 409



Sample Name: Sample-45        Acquired: 7/2/2018 14:16:43        Type: Unk

Method: MT0007(v23) AIR HF 022718(v6)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  Ag3280A
 328.068 {103}

 (Y_3710A)
 ppm

 -.00001      
  .00015
 2378.1

 -.00010  
 -.00009  
  .00017  

 Chk Pass

  Al3082R
 308.215 {109}

 (Y_3710R)
 ppm

 491.10      
   1.64

 .33491

 492.98  
 490.37  
 489.95  

 Chk Pass

  As1890A
 189.042 {478}

 (Y_2243A)
 ppm

 .00168      
 .00208
 124.29

 .00372  
 .00176  

 -.00045  

 Chk Pass

  B_2496A
 249.678 {135}

 (Y_3710A)
 ppm

 .14311      
 .02094
 14.629

 .16593  
 .13860  
 .12479  

 Chk Pass

  Ba4554R
 455.403 { 74}

 (Y_3710R)
 ppm

 .01191      
 .00004
 .30503

 .01195  
 .01188  
 .01191  

 Chk Pass

  Be3130A
 313.042 {108}

 (Y_3710A)
 ppm

 -.00032      
  .00001
 3.9802

 -.00031  
 -.00033  
 -.00031  

 Chk Pass

  Ca3179R
 317.933 {106}

 (Y_3710R)
 ppm

 446.27      
   3.80

 .85188

 443.01  
 445.35  
 450.45  

 Chk Pass

  Cd2265A
 226.502 {449}

 (Y_2243A)
 ppm

 .00572      
 .00040
 7.0450

 .00530  
 .00577  
 .00610  

 Chk Pass

  Co2286A
 228.616 {447}

 (Y_2243A)
 ppm

 .00299      
 .00020
 6.6932

 .00310  
 .00276  
 .00312  

 Chk Pass

  Cr2677A
 267.716 {126}

 (Y_3710A)
 ppm

 .00514      
 .00041
 8.0719

 .00560  
 .00498  
 .00482  

 Chk Pass

  Cu3247A
 324.754 {104}

 (Y_3710A)
 ppm

 .00958      
 .00031
 3.1980

 .00991  
 .00930  
 .00953  

 Chk Pass

  Fe2599R
 259.940 {130}

 (Y_3710R)
 ppm

 191.36      
   2.95

 1.5415

 193.14  
 192.98  
 187.96  

 Chk Pass
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Sample Name: Sample-45        Acquired: 7/2/2018 14:16:43        Type: Unk

Method: MT0007(v23) AIR HF 022718(v6)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  K_7664R
 766.490 { 44}

 (Y_3710R)
 ppm

 .04768      
 .00966
 20.272

 .05634  
 .04944  
 .03725  

 Chk Pass

  Li6707R
 670.784 { 50}

 (Y_3710R)
 ppm

 .01278      
 .00044
 3.4696

 .01301  
 .01226  
 .01305  

 Chk Pass

  Mg2790R
 279.079 {121}

 (Y_3710R)
 ppm

 501.53      
   2.65

 .52778

 502.17  
 503.80  
 498.62  

 Chk Pass

  Mn2576A
 257.610 {131}

 (Y_3710A)
 ppm

 -.00704      
  .00003
 .48673

 -.00708  
 -.00701  
 -.00703  

 Chk Pass

  Mo2020A
 202.030 {467}

 (Y_2243A)
 ppm

 -.00347      
  .00078
 22.392

 -.00319  
 -.00287  
 -.00435  

 Chk Pass

  aN
 330.237 {102}

 (Y_3710R)
 ppm

 -.12629      
  .46942
 371.71

  .40399  
 -.48867  
 -.29417  

 Chk Pass

  Na5895R
 589.592 { 57}

 (Y_3710R)
 ppm

 .04250      
 .00532
 12.529

 .04842  
 .04100  
 .03809  

 Chk Pass

  Ni2316A
 231.604 {445}

 (Y_2243A)
 ppm

 .00626      
 .00032
 5.1696

 .00589  
 .00642  
 .00647  

 Chk Pass

  P_1782A
 178.284 {489}

 (Y_2243A)
 ppm

 -.02170      
  .00210
 9.6907

 -.02122  
 -.01988  
 -.02401  

 Chk Pass

  Pb2203A
 220.353 {153}

 (Y_3710A)
 ppm

 .00019      
 .00080
 425.67

 .00072  
 .00058  

 -.00073  

 Chk Pass

  bP
 220.353 {453}

 (Y_2243A)
 ppm

 .00527      
 .00102
 19.299

 .00460  
 .00478  
 .00644  

 Chk Pass

  Sb2068A
 206.833 {463}

 (Y_2243A)
 ppm

 .00748      
 .00022
 2.9390

 .00738  
 .00733  
 .00774  

 Chk Pass
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Sample Name: Sample-45        Acquired: 7/2/2018 14:16:43        Type: Unk

Method: MT0007(v23) AIR HF 022718(v6)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  Se1960A
 196.090 {472}

 (Y_2243A)
 ppm

 -.00470      
  .00334
 71.098

 -.00808  
 -.00140  
 -.00461  

 Chk Pass

  Si2506R
 250.690 {134}

 (Y_3710R)
 ppm

 1055.8     F 
    4.0

 .37535

 1057.7  
 1058.5  
 1051.3  

 Chk Fail
 1000.0

 -1000.0

  Sn1899A
 189.989 {477}

 (Y_2243A)
 ppm

 -.00468      
  .00050
 10.686

 -.00488  
 -.00506  
 -.00411  

 Chk Pass

  Sr4215R
 421.552 { 80}

 (Y_3710R)
 ppm

 .00498      
 .00003
 .60492

 .00494  
 .00498  
 .00500  

 Chk Pass

  Ti3349R
 334.941 {101}

 (Y_3710R)
 ppm

 -.00660      
  .00060
 9.0610

 -.00619  
 -.00729  
 -.00632  

 Chk Pass

  Tl1908A
 190.856 {477}

 (Y_2243A)
 ppm

 -.00354      
  .00758
 214.32

 -.00975  
 -.00578  
  .00491  

 Chk Pass

  V_2924A
 292.402 {115}

 (Y_3710A)
 ppm

 -.00656      
  .00012
 1.8837

 -.00643  
 -.00667  
 -.00658  

 Chk Pass

  Zn2138A
 213.856 {457}

 (Y_2243A)
 ppm

 .00408      
 .00039
 9.6733

 .00367  
 .00409  
 .00446  

 Chk Pass
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Sample Name: Sample-45        Acquired: 7/2/2018 14:16:43        Type: Unk

Method: MT0007(v23) AIR HF 022718(v6)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Int. Std.
Line
Units
Avg
Stddev
%RSD

#1
#2
#3

  Y_2243A
 224.306 {450}

 Cts/S
 5735.5      

    5.9
 .10281

 5729.0  
 5737.1  
 5740.5  

  Y_3710A
 371.030 { 91}

 Cts/S
 192040.      

    444.
 .23136

 191650.  
 192520.  
 191950.  

  Y_3710R
 371.030 { 91}2

 Cts/S
 20066.      

    72.
 .36043

 20058.  
 19998.  
 20142.  
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Sample Name: Sample-46        Acquired: 7/2/2018 14:21:49        Type: Unk

Method: MT0007(v23) AIR HF 022718(v6)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  Ag3280A
 328.068 {103}

 (Y_3710A)
 ppm

 .00047      
 .00014
 29.261

 .00036  
 .00043  
 .00062  

 Chk Pass

  Al3082R
 308.215 {109}

 (Y_3710R)
 ppm

 -.02469      
  .00786
 31.831

 -.01832  
 -.02227  
 -.03347  

 Chk Pass

  As1890A
 189.042 {478}

 (Y_2243A)
 ppm

 .00830      
 .00017
 2.0031

 .00814  
 .00830  
 .00847  

 Chk Pass

  B_2496A
 249.678 {135}

 (Y_3710A)
 ppm

 .06139      
 .00173
 2.8206

 .05981  
 .06324  
 .06113  

 Chk Pass

  Ba4554R
 455.403 { 74}

 (Y_3710R)
 ppm

 -.00015      
  .00005
 29.428

 -.00014  
 -.00020  
 -.00011  

 Chk Pass

  Be3130A
 313.042 {108}

 (Y_3710A)
 ppm

 .00008      
 .00001
 9.6384

 .00007  
 .00007  
 .00009  

 Chk Pass

  Ca3179R
 317.933 {106}

 (Y_3710R)
 ppm

 .01070      
 .01239
 115.79

 .00366  
 .02501  
 .00344  

 Chk Pass

  Cd2265A
 226.502 {449}

 (Y_2243A)
 ppm

 .00043      
 .00001
 3.3835

 .00042  
 .00045  
 .00043  

 Chk Pass

  Co2286A
 228.616 {447}

 (Y_2243A)
 ppm

 .00091      
 .00005
 6.0304

 .00088  
 .00097  
 .00087  

 Chk Pass

  Cr2677A
 267.716 {126}

 (Y_3710A)
 ppm

 .00019      
 .00016
 82.429

 .00037  
 .00015  
 .00006  

 Chk Pass

  Cu3247A
 324.754 {104}

 (Y_3710A)
 ppm

 -.00104      
  .00018
 17.772

 -.00123  
 -.00104  
 -.00086  

 Chk Pass

  Fe2599R
 259.940 {130}

 (Y_3710R)
 ppm

 .00351      
 .00570
 162.46

 .00050  
 .01009  

 -.00005  

 Chk Pass
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Sample Name: Sample-46        Acquired: 7/2/2018 14:21:49        Type: Unk

Method: MT0007(v23) AIR HF 022718(v6)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  K_7664R
 766.490 { 44}

 (Y_3710R)
 ppm

 .03155      
 .00964
 30.562

 .03940  
 .02078  
 .03446  

 Chk Pass

  Li6707R
 670.784 { 50}

 (Y_3710R)
 ppm

 -.00040      
  .00040
 98.369

 -.00042  
 -.00079  
  .00000  

 Chk Pass

  Mg2790R
 279.079 {121}

 (Y_3710R)
 ppm

 -.00782      
  .00880
 112.57

 -.00853  
  .00132  
 -.01624  

 Chk Pass

  Mn2576A
 257.610 {131}

 (Y_3710A)
 ppm

 -.00006      
  .00001
 23.248

 -.00008  
 -.00005  
 -.00006  

 Chk Pass

  Mo2020A
 202.030 {467}

 (Y_2243A)
 ppm

 -.00042      
  .00002
 3.9187

 -.00042  
 -.00044  
 -.00041  

 Chk Pass

  aN
 330.237 {102}

 (Y_3710R)
 ppm

 .63511      
 .41635
 65.555

 .87017  
 .15439  
 .88076  

 Chk Pass

  Na5895R
 589.592 { 57}

 (Y_3710R)
 ppm

 -.00431      
  .00186
 43.118

 -.00299  
 -.00644  
 -.00351  

 Chk Pass

  Ni2316A
 231.604 {445}

 (Y_2243A)
 ppm

 .00205      
 .00011
 5.3154

 .00214  
 .00193  
 .00208  

 Chk Pass

  P_1782A
 178.284 {489}

 (Y_2243A)
 ppm

 -.00552      
  .00064
 11.552

 -.00479  
 -.00578  
 -.00598  

 Chk Pass

  Pb2203A
 220.353 {153}

 (Y_3710A)
 ppm

 -.00084      
  .00042
 50.575

 -.00069  
 -.00051  
 -.00132  

 Chk Pass

  bP
 220.353 {453}

 (Y_2243A)
 ppm

 -.00092      
  .00040
 43.883

 -.00046  
 -.00108  
 -.00121  

 Chk Pass

  Sb2068A
 206.833 {463}

 (Y_2243A)
 ppm

 -.00569      
  .00042
 7.4160

 -.00617  
 -.00552  
 -.00538  

 Chk Pass
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Sample Name: Sample-46        Acquired: 7/2/2018 14:21:49        Type: Unk

Method: MT0007(v23) AIR HF 022718(v6)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  Se1960A
 196.090 {472}

 (Y_2243A)
 ppm

 -.01057      
  .00061
 5.7840

 -.00987  
 -.01083  
 -.01101  

 Chk Pass

  Si2506R
 250.690 {134}

 (Y_3710R)
 ppm

 1.4723      
  .0845

 5.7407

 1.4758  
 1.5551  
 1.3862  

 Chk Pass

  Sn1899A
 189.989 {477}

 (Y_2243A)
 ppm

 -.00067      
  .00018
 27.208

 -.00068  
 -.00049  
 -.00086  

 Chk Pass

  Sr4215R
 421.552 { 80}

 (Y_3710R)
 ppm

 -.00001      
  .00005
 516.56

 -.00005  
 -.00003  
  .00005  

 Chk Pass

  Ti3349R
 334.941 {101}

 (Y_3710R)
 ppm

 .00039      
 .00026
 65.711

 .00044  
 .00012  
 .00063  

 Chk Pass

  Tl1908A
 190.856 {477}

 (Y_2243A)
 ppm

 .00767      
 .00040
 5.2567

 .00781  
 .00721  
 .00798  

 Chk Pass

  V_2924A
 292.402 {115}

 (Y_3710A)
 ppm

 -.00039      
  .00010
 26.211

 -.00046  
 -.00027  
 -.00043  

 Chk Pass

  Zn2138A
 213.856 {457}

 (Y_2243A)
 ppm

 -.00166      
  .00004
 2.2311

 -.00162  
 -.00168  
 -.00169  

 Chk Pass
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Sample Name: Sample-46        Acquired: 7/2/2018 14:21:49        Type: Unk

Method: MT0007(v23) AIR HF 022718(v6)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Int. Std.
Line
Units
Avg
Stddev
%RSD

#1
#2
#3

  Y_2243A
 224.306 {450}

 Cts/S
 21427.      

   455.
 2.1229

 20997.  
 21381.  
 21904.  

  Y_3710A
 371.030 { 91}

 Cts/S
 537590.      
  24484.
 4.5545

 521020.  
 526030.  
 565710.  

  Y_3710R
 371.030 { 91}2

 Cts/S
 38234.      
  2318.

 6.0633

 37230.  
 36586.  
 40885.  
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Sample Name: Sample-47        Acquired: 7/2/2018 14:26:58        Type: Unk

Method: MT0007(v23) AIR HF 022718(v6)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  Ag3280A
 328.068 {103}

 (Y_3710A)
 ppm

 .00031      
 .00021
 68.086

 .00043  
 .00042  
 .00007  

 Chk Pass

  Al3082R
 308.215 {109}

 (Y_3710R)
 ppm

 -.03683      
  .01110
 30.134

 -.04803  
 -.03663  
 -.02583  

 Chk Pass

  As1890A
 189.042 {478}

 (Y_2243A)
 ppm

 .00841      
 .00025
 3.0029

 .00868  
 .00817  
 .00839  

 Chk Pass

  B_2496A
 249.678 {135}

 (Y_3710A)
 ppm

 .07589      
 .00696
 9.1649

 .07050  
 .07343  
 .08374  

 Chk Pass

  Ba4554R
 455.403 { 74}

 (Y_3710R)
 ppm

 -.00004      
  .00004
 106.15

 -.00004  
 -.00007  
  .00000  

 Chk Pass

  Be3130A
 313.042 {108}

 (Y_3710A)
 ppm

 .00008      
 .00000
 2.5263

 .00008  
 .00008  
 .00008  

 Chk Pass

  Ca3179R
 317.933 {106}

 (Y_3710R)
 ppm

 .00205      
 .00076
 37.125

 .00268  
 .00226  
 .00120  

 Chk Pass

  Cd2265A
 226.502 {449}

 (Y_2243A)
 ppm

 .00039      
 .00004
 9.7583

 .00037  
 .00038  
 .00044  

 Chk Pass

  Co2286A
 228.616 {447}

 (Y_2243A)
 ppm

 .00087      
 .00001
 .68121

 .00086  
 .00087  
 .00087  

 Chk Pass

  Cr2677A
 267.716 {126}

 (Y_3710A)
 ppm

 .00051      
 .00013
 25.416

 .00066  
 .00044  
 .00043  

 Chk Pass

  Cu3247A
 324.754 {104}

 (Y_3710A)
 ppm

 -.00110      
  .00006
 5.1077

 -.00104  
 -.00115  
 -.00111  

 Chk Pass

  Fe2599R
 259.940 {130}

 (Y_3710R)
 ppm

 -.00027      
  .00145
 543.42

  .00132  
 -.00154  
 -.00058  

 Chk Pass
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Sample Name: Sample-47        Acquired: 7/2/2018 14:26:58        Type: Unk

Method: MT0007(v23) AIR HF 022718(v6)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  K_7664R
 766.490 { 44}

 (Y_3710R)
 ppm

 .03777      
 .00415
 10.976

 .04003  
 .04030  
 .03299  

 Chk Pass

  Li6707R
 670.784 { 50}

 (Y_3710R)
 ppm

 .00000      
 .00035
 37533.

 .00020  
 -.00040  
  .00021  

 Chk Pass

  Mg2790R
 279.079 {121}

 (Y_3710R)
 ppm

 -.01129      
  .00235
 20.836

 -.01177  
 -.00873  
 -.01336  

 Chk Pass

  Mn2576A
 257.610 {131}

 (Y_3710A)
 ppm

 -.00010      
  .00004
 37.589

 -.00009  
 -.00008  
 -.00015  

 Chk Pass

  Mo2020A
 202.030 {467}

 (Y_2243A)
 ppm

 -.00035      
  .00008
 23.995

 -.00041  
 -.00038  
 -.00025  

 Chk Pass

  aN
 330.237 {102}

 (Y_3710R)
 ppm

 .13541      
 .25952
 191.66

 .42125  
 .07043  

 -.08545  

 Chk Pass

  Na5895R
 589.592 { 57}

 (Y_3710R)
 ppm

 -.00531      
  .00259
 48.814

 -.00301  
 -.00812  
 -.00479  

 Chk Pass

  Ni2316A
 231.604 {445}

 (Y_2243A)
 ppm

 .00202      
 .00009
 4.4955

 .00210  
 .00204  
 .00192  

 Chk Pass

  P_1782A
 178.284 {489}

 (Y_2243A)
 ppm

 -.00571      
  .00054
 9.3924

 -.00584  
 -.00513  
 -.00618  

 Chk Pass

  Pb2203A
 220.353 {153}

 (Y_3710A)
 ppm

 -.00063      
  .00076
 119.47

 -.00038  
 -.00149  
 -.00003  

 Chk Pass

  bP
 220.353 {453}

 (Y_2243A)
 ppm

 -.00082      
  .00060
 73.988

 -.00149  
 -.00063  
 -.00033  

 Chk Pass

  Sb2068A
 206.833 {463}

 (Y_2243A)
 ppm

 -.00548      
  .00011
 1.9587

 -.00553  
 -.00536  
 -.00556  

 Chk Pass
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Sample Name: Sample-47        Acquired: 7/2/2018 14:26:58        Type: Unk

Method: MT0007(v23) AIR HF 022718(v6)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  Se1960A
 196.090 {472}

 (Y_2243A)
 ppm

 -.01061      
  .00084
 7.9119

 -.01014  
 -.01011  
 -.01158  

 Chk Pass

  Si2506R
 250.690 {134}

 (Y_3710R)
 ppm

 .81581      
 .05786
 7.0928

 .75642  
 .81901  
 .87201  

 Chk Pass

  Sn1899A
 189.989 {477}

 (Y_2243A)
 ppm

 -.00067      
  .00013
 19.052

 -.00074  
 -.00052  
 -.00074  

 Chk Pass

  Sr4215R
 421.552 { 80}

 (Y_3710R)
 ppm

 -.00005      
  .00002
 36.032

 -.00004  
 -.00005  
 -.00007  

 Chk Pass

  Ti3349R
 334.941 {101}

 (Y_3710R)
 ppm

 .00020      
 .00046
 232.04

 -.00030  
  .00029  
  .00060  

 Chk Pass

  Tl1908A
 190.856 {477}

 (Y_2243A)
 ppm

 .00819      
 .00132
 16.061

 .00939  
 .00841  
 .00678  

 Chk Pass

  V_2924A
 292.402 {115}

 (Y_3710A)
 ppm

 -.00042      
  .00009
 22.265

 -.00045  
 -.00031  
 -.00049  

 Chk Pass

  Zn2138A
 213.856 {457}

 (Y_2243A)
 ppm

 -.00165      
  .00002
 1.3439

 -.00167  
 -.00163  
 -.00166  

 Chk Pass
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Sample Name: Sample-47        Acquired: 7/2/2018 14:26:58        Type: Unk

Method: MT0007(v23) AIR HF 022718(v6)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Int. Std.
Line
Units
Avg
Stddev
%RSD

#1
#2
#3

  Y_2243A
 224.306 {450}

 Cts/S
 21298.      

   252.
 1.1842

 21007.  
 21443.  
 21445.  

  Y_3710A
 371.030 { 91}

 Cts/S
 530190.      
  18524.
 3.4939

 538490.  
 543110.  
 508970.  

  Y_3710R
 371.030 { 91}2

 Cts/S
 38204.      

   997.
 2.6095

 37107.  
 38449.  
 39055.  
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Sample Name: Sample-48        Acquired: 7/2/2018 14:32:07        Type: Unk

Method: MT0007(v23) AIR HF 022718(v6)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  Ag3280A
 328.068 {103}

 (Y_3710A)
 ppm

 .00042      
 .00016
 37.577

 .00042  
 .00026  
 .00057  

 Chk Pass

  Al3082R
 308.215 {109}

 (Y_3710R)
 ppm

 -.03178      
  .00501
 15.773

 -.02614  
 -.03573  
 -.03346  

 Chk Pass

  As1890A
 189.042 {478}

 (Y_2243A)
 ppm

 .00850      
 .00037
 4.3277

 .00814  
 .00888  
 .00850  

 Chk Pass

  B_2496A
 249.678 {135}

 (Y_3710A)
 ppm

 .08016      
 .00551
 6.8686

 .07717  
 .08651  
 .07679  

 Chk Pass

  Ba4554R
 455.403 { 74}

 (Y_3710R)
 ppm

 -.00010      
  .00006
 56.976

 -.00007  
 -.00007  
 -.00016  

 Chk Pass

  Be3130A
 313.042 {108}

 (Y_3710A)
 ppm

 .00008      
 .00002
 19.322

 .00009  
 .00006  
 .00009  

 Chk Pass

  Ca3179R
 317.933 {106}

 (Y_3710R)
 ppm

 .00232      
 .00076
 32.702

 .00303  
 .00242  
 .00152  

 Chk Pass

  Cd2265A
 226.502 {449}

 (Y_2243A)
 ppm

 .00041      
 .00001
 2.0820

 .00040  
 .00042  
 .00041  

 Chk Pass

  Co2286A
 228.616 {447}

 (Y_2243A)
 ppm

 .00086      
 .00005
 6.0740

 .00081  
 .00091  
 .00087  

 Chk Pass

  Cr2677A
 267.716 {126}

 (Y_3710A)
 ppm

 .00047      
 .00016
 33.627

 .00028  
 .00056  
 .00055  

 Chk Pass

  Cu3247A
 324.754 {104}

 (Y_3710A)
 ppm

 -.00093      
  .00005
 5.6737

 -.00095  
 -.00088  
 -.00098  

 Chk Pass

  Fe2599R
 259.940 {130}

 (Y_3710R)
 ppm

 -.00073      
  .00109
 148.18

 -.00177  
 -.00083  
  .00040  

 Chk Pass
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Sample Name: Sample-48        Acquired: 7/2/2018 14:32:07        Type: Unk

Method: MT0007(v23) AIR HF 022718(v6)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  K_7664R
 766.490 { 44}

 (Y_3710R)
 ppm

 .05011      
 .00793
 15.831

 .04096  
 .05504  
 .05433  

 Chk Pass

  Li6707R
 670.784 { 50}

 (Y_3710R)
 ppm

 -.00029      
  .00045
 155.35

 -.00060  
 -.00049  
  .00023  

 Chk Pass

  Mg2790R
 279.079 {121}

 (Y_3710R)
 ppm

 -.00863      
  .00846
 98.097

 -.00760  
 -.00072  
 -.01756  

 Chk Pass

  Mn2576A
 257.610 {131}

 (Y_3710A)
 ppm

 -.00007      
  .00005
 61.488

 -.00003  
 -.00012  
 -.00007  

 Chk Pass

  Mo2020A
 202.030 {467}

 (Y_2243A)
 ppm

 -.00038      
  .00008
 19.585

 -.00035  
 -.00033  
 -.00047  

 Chk Pass

  aN
 330.237 {102}

 (Y_3710R)
 ppm

 .10171      
 .36578
 359.63

 .22344  
 -.30941  
  .39111  

 Chk Pass

  Na5895R
 589.592 { 57}

 (Y_3710R)
 ppm

 -.00387      
  .00448
 115.79

  .00029  
 -.00329  
 -.00861  

 Chk Pass

  Ni2316A
 231.604 {445}

 (Y_2243A)
 ppm

 .00203      
 .00006
 2.7936

 .00196  
 .00205  
 .00207  

 Chk Pass

  P_1782A
 178.284 {489}

 (Y_2243A)
 ppm

 -.00580      
  .00063
 10.790

 -.00508  
 -.00609  
 -.00622  

 Chk Pass

  Pb2203A
 220.353 {153}

 (Y_3710A)
 ppm

 -.00113      
  .00122
 108.47

 -.00179  
 -.00188  
  .00028  

 Chk Pass

  bP
 220.353 {453}

 (Y_2243A)
 ppm

 -.00050      
  .00059
 117.38

 -.00011  
 -.00021  
 -.00117  

 Chk Pass

  Sb2068A
 206.833 {463}

 (Y_2243A)
 ppm

 -.00544      
  .00047
 8.6858

 -.00577  
 -.00490  
 -.00565  

 Chk Pass
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Sample Name: Sample-48        Acquired: 7/2/2018 14:32:07        Type: Unk

Method: MT0007(v23) AIR HF 022718(v6)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  Se1960A
 196.090 {472}

 (Y_2243A)
 ppm

 -.01142      
  .00050
 4.3625

 -.01086  
 -.01179  
 -.01163  

 Chk Pass

  Si2506R
 250.690 {134}

 (Y_3710R)
 ppm

 .39363      
 .01973
 5.0127

 .38566  
 .41610  
 .37912  

 Chk Pass

  Sn1899A
 189.989 {477}

 (Y_2243A)
 ppm

 -.00073      
  .00021
 28.270

 -.00066  
 -.00057  
 -.00096  

 Chk Pass

  Sr4215R
 421.552 { 80}

 (Y_3710R)
 ppm

 -.00005      
  .00002
 41.707

 -.00003  
 -.00007  
 -.00006  

 Chk Pass

  Ti3349R
 334.941 {101}

 (Y_3710R)
 ppm

 .00038      
 .00067
 175.50

 .00115  
 -.00005  
  .00004  

 Chk Pass

  Tl1908A
 190.856 {477}

 (Y_2243A)
 ppm

 .00752      
 .00011
 1.3997

 .00743  
 .00749  
 .00764  

 Chk Pass

  V_2924A
 292.402 {115}

 (Y_3710A)
 ppm

 -.00043      
  .00005
 12.480

 -.00038  
 -.00042  
 -.00048  

 Chk Pass

  Zn2138A
 213.856 {457}

 (Y_2243A)
 ppm

 -.00166      
  .00001
 .78630

 -.00165  
 -.00166  
 -.00167  

 Chk Pass
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Sample Name: Sample-48        Acquired: 7/2/2018 14:32:07        Type: Unk

Method: MT0007(v23) AIR HF 022718(v6)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Int. Std.
Line
Units
Avg
Stddev
%RSD

#1
#2
#3

  Y_2243A
 224.306 {450}

 Cts/S
 21026.      

   142.
 .67729

 20869.  
 21061.  
 21147.  

  Y_3710A
 371.030 { 91}

 Cts/S
 513500.      
  28292.
 5.5097

 520740.  
 482290.  
 537470.  

  Y_3710R
 371.030 { 91}2

 Cts/S
 37740.      

   558.
 1.4792

 37424.  
 38384.  
 37411.  
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Protocol: 7ptcurve

Accepted Date: 

S Conc. Calc. Dev. Mean SD or %RSD Rep 1 Rep 2 Rep 3 Rep 4 Rep 5

01 .00000 -.017  -.017        -127 1       -127

02 .10000  .119   .019         238 0%        238

03 .20000  .204   .004         464 0%        464

04 .50000  .520   .020        1311 0%       1310

05 1.0000  1.03   .026        2667 0%       2666

06 5.0000  4.91  -.094       13052 0%      13051

07 10.000  10.0   .042       26800 0%      26799

08

09

10
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 TestAmerica                   Folder:   M070318                       Page    1
10:12:53 03 Jul 2018           Protocol: 7ptcurve

Line   Conc.  Units     SD/RSD      1       2       3       4       5
--------------------------------------------------------------------------------

*** Standard: 1 Rep: 1              Seq:  0       10:12:53 03 Jul 18   HG

Hg    .000    ppb      -127

*** Standard: 2 Rep: 1              Seq:  1       10:15:13 03 Jul 18   HG

Hg    .100    ppb      238

*** Standard: 3 Rep: 1              Seq:  2       10:17:59 03 Jul 18   HG

Hg    .200    ppb      464

*** Standard: 4 Rep: 1              Seq:  3       10:20:19 03 Jul 18   HG

Hg    .500    ppb      1310

*** Standard: 5 Rep: 1              Seq:  4       10:22:48 03 Jul 18   HG

Hg    1.00    ppb      2666

*** Standard: 6 Rep: 1              Seq:  5       10:25:17 03 Jul 18   HG

Hg    5.00    ppb      13051

*** Standard: 7 Rep: 1              Seq:  6       10:27:47 03 Jul 18   HG

Hg    10.0    ppb      26799

*** Check Standard: 2  Ck2icv       Seq:  7       10:30:07 03 Jul 18   HG
Line  Flag  %Rcv.   Found    True  Units      SD/RSD
Hg          101.     2.53    2.50   ppb        .000  %

*** Sample ID: ICB                   Seq:  8      10:32:26 03 Jul 18   HG
                           ICB
Hg    .052    ppb       .000  %   .052

*** Sample ID: CRA                   Seq:  9      10:34:59 03 Jul 18   HG

Hg    .258    ppb       .000  %   .258

*** Check Standard: 3  Ck3ccv       Seq:  10      10:37:16 03 Jul 18   HG
Line  Flag  %Rcv.   Found    True  Units      SD/RSD
Hg          99.9     5.00    5.00   ppb        .000  %

*** Check Standard: 1  Ck1ccb       Seq:  11      10:39:36 03 Jul 18   HG
Line  Flag  Found Range(+/-) Units      SD/RSD
Hg         -.002     .200     ppb        .000  %

*** Sample ID: 140-167397            Seq:  12     10:42:08 03 Jul 18   HG
                           MB
Hg   -.001    ppb       .000  %  -.001

*** Sample ID: 140-167398            Seq:  13     10:44:35 03 Jul 18   HG
                           LCS
Hg    5.03    ppb       .000  %   5.03

*** Sample ID: 140-167399            Seq:  14     10:46:58 03 Jul 18   HG
                           LCSD
Hg    4.98    ppb       .000  %   4.98

*** Sample ID: 140-167392            Seq:  15     10:49:26 03 Jul 18   HG

Hg    .002    ppb       .000  %   .002
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 TestAmerica                   Folder:   M070318                       Page    2
10:51:45 03 Jul 2018           Protocol: 7ptcurve

Line   Conc.  Units     SD/RSD      1       2       3       4       5
--------------------------------------------------------------------------------

*** Sample ID: 140-167393            Seq:  16     10:51:45 03 Jul 18   HG

Hg    .007    ppb       .000  %   .007

*** Sample ID: 167393 PDS            Seq:  17     10:54:04 03 Jul 18   HG
                           PDS
Hg    .992    ppb       .000  %   .992

*** Sample ID: 167393 PDS            Seq:  18     10:56:35 03 Jul 18   HG
                           PDSD
Hg    1.03    ppb       .000  %   1.03

*** Sample ID: 140-167394            Seq:  19     10:58:55 03 Jul 18   HG

Hg    .032    ppb       .000  %   .032

*** Sample ID: 140-167395            Seq:  20     11:01:59 03 Jul 18   HG

Hg    .024    ppb       .000  %   .024

*** Sample ID: 140-167396            Seq:  21     11:04:22 03 Jul 18   HG

Hg    .031    ppb       .000  %   .031

*** Check Standard: 3  Ck3ccv       Seq:  22      11:06:41 03 Jul 18   HG
Line  Flag  %Rcv.   Found    True  Units      SD/RSD
Hg          100.     5.02    5.00   ppb        .000  %

*** Check Standard: 1  Ck1ccb       Seq:  23      11:09:12 03 Jul 18   HG
Line  Flag  Found Range(+/-) Units      SD/RSD
Hg          .034     .200     ppb        .000  %

*** Sample ID: 140-167418            Seq:  24     11:12:11 03 Jul 18   HG
                           MB
Hg    .038    ppb       .000  %   .038

*** Sample ID: 140-167419            Seq:  25     11:14:31 03 Jul 18   HG
                           LCS
Hg    4.96    ppb       .000  %   4.96

*** Sample ID: 140-167412            Seq:  26     11:17:30 03 Jul 18   HG

Hg    5.27    ppb       .000  %   5.27

*** Sample ID: 140-167413            Seq:  27     11:20:11 03 Jul 18   HG

Hg    6.27    ppb       .000  %   6.27

*** Sample ID: 140-167414            Seq:  28     11:22:32 03 Jul 18   HG
                           MS
Hg    7.09    ppb       .000  %   7.09

*** Sample ID: 140-167415            Seq:  29     11:25:11 03 Jul 18   HG
                           MSD
Hg    7.04    ppb       .000  %   7.04

*** Sample ID: 140-167416            Seq:  30     11:27:32 03 Jul 18   HG

Hg    2.69    ppb       .000  %   2.69

*** Sample ID: 140-167417            Seq:  31     11:30:02 03 Jul 18   HG

Hg    .014    ppb       .000  %   .014
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 TestAmerica                   Folder:   M070318                       Page    3
11:32:24 03 Jul 2018           Protocol: 7ptcurve

Line   Conc.  Units     SD/RSD      1       2       3       4       5
--------------------------------------------------------------------------------

*** Sample ID: 140-167425            Seq:  32     11:32:24 03 Jul 18   HG
                           MB
Hg    .021    ppb       .000  %   .021

*** Sample ID: 140-167426            Seq:  33     11:34:53 03 Jul 18   HG
                           LCS
Hg    4.93    ppb       .000  %   4.93

*** Check Standard: 3  Ck3ccv       Seq:  34      11:37:23 03 Jul 18   HG
Line  Flag  %Rcv.   Found    True  Units      SD/RSD
Hg          99.4     4.97    5.00   ppb        .000  %

*** Check Standard: 1  Ck1ccb       Seq:  35      11:40:12 03 Jul 18   HG
Line  Flag  Found Range(+/-) Units      SD/RSD
Hg         -.065     .200     ppb        .000  %

*** Sample ID: 140-167420            Seq:  36     11:44:23 03 Jul 18   HG

Hg    1.49    ppb       .000  %   1.49

*** Sample ID: 140-167421            Seq:  37     11:46:52 03 Jul 18   HG

Hg    2.09    ppb       .000  %   2.09

*** Sample ID: 140-167422            Seq:  38     11:49:21 03 Jul 18   HG
                           MS
Hg    3.23    ppb       .000  %   3.23

*** Sample ID: 140-167423            Seq:  39     11:51:40 03 Jul 18   HG
                           MSD
Hg    3.08    ppb       .000  %   3.08

*** Sample ID: 140-167424            Seq:  40     11:54:09 03 Jul 18   HG

Hg    1.14    ppb       .000  %   1.14

*** Check Standard: 3  Ck3ccv       Seq:  41      11:57:08 03 Jul 18   HG
Line  Flag  %Rcv.   Found    True  Units      SD/RSD
Hg          100.     5.00    5.00   ppb        .000  %

*** Check Standard: 1  Ck1ccb       Seq:  42      11:59:30 03 Jul 18   HG
Line  Flag  Found Range(+/-) Units      SD/RSD
Hg         -.032     .200     ppb        .000  %

07/06/2018Page 393 of 409



07/06/2018Page 394 of 409



07/06/2018Page 395 of 409



07/06/2018Page 396 of 409



07/06/2018Page 397 of 409



07/06/2018Page 398 of 409



Protocol: 7ptcurve

Accepted Date: 

S Conc. Calc. Dev. Mean SD or %RSD Rep 1 Rep 2 Rep 3 Rep 4 Rep 5

01 .00000  .051   .051          54 0         53

02 .10000  .116   .016         216 0%        215

03 .20000  .200   .000         428 0%        427

04 .50000  .413  -.087         962 0%        962

05 1.0000  1.03   .027        2502 0%       2502

06 5.0000  4.98  -.016       12436 0%      12435

07 10.000  10.0   .008       25047 0%      25046

08

09

10
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 TestAmerica                   Folder:   070518                        Page    1
13:13:54 05 Jul 2018           Protocol: 7ptcurve

Line   Conc.  Units     SD/RSD      1       2       3       4       5
--------------------------------------------------------------------------------

*** Standard: 1 Rep: 1              Seq:  0       13:13:55 05 Jul 18   HG

Hg    .000    ppb      53

*** Standard: 2 Rep: 1              Seq:  1       13:16:14 05 Jul 18   HG

Hg    .100    ppb      215

*** Standard: 3 Rep: 1              Seq:  2       13:18:33 05 Jul 18   HG

Hg    .200    ppb      427

*** Standard: 4 Rep: 1              Seq:  3       13:22:24 05 Jul 18   HG

Hg    .500    ppb      962

*** Standard: 5 Rep: 1              Seq:  4       13:24:44 05 Jul 18   HG

Hg    1.00    ppb      2502

*** Standard: 6 Rep: 1              Seq:  5       13:27:47 05 Jul 18   HG

Hg    5.00    ppb      12435

*** Standard: 7 Rep: 1              Seq:  6       13:30:18 05 Jul 18   HG

Hg    10.0    ppb      25046

*** Check Standard: 2  Ck2icv       Seq:  7       13:32:48 05 Jul 18   HG
Line  Flag  %Rcv.   Found    True  Units      SD/RSD
Hg          101.     2.52    2.50   ppb        .000  %

*** Sample ID: ICB                   Seq:  8      13:35:16 05 Jul 18   HG
                           ICB
Hg    .009    ppb       .000  %   .009

*** Sample ID: CRA                   Seq:  9      13:37:47 05 Jul 18   HG

Hg    .144    ppb       .000  %   .144

*** Check Standard: 3  Ck3ccv       Seq:  10      13:40:51 05 Jul 18   HG
Line  Flag  %Rcv.   Found    True  Units      SD/RSD
Hg          99.8     4.99    5.00   ppb        .000  %

*** Check Standard: 1  Ck1ccb       Seq:  11      13:43:39 05 Jul 18   HG
Line  Flag  Found Range(+/-) Units      SD/RSD
Hg          .043     .200     ppb        .000  %

*** Sample ID: 140-167820            Seq:  12     13:46:26 05 Jul 18   HG
                           MB
Hg    .040    ppb       .000  %   .040

*** Sample ID: 140-167821            Seq:  13     13:49:15 05 Jul 18   HG
                           LCS
Hg    4.95    ppb       .000  %   4.95

*** Sample ID: 140-167813            Seq:  14     13:51:33 05 Jul 18   HG

Hg    .062    ppb       .000  %   .062

*** Sample ID: 140-167814            Seq:  15     13:53:56 05 Jul 18   HG

Hg    .133    ppb       .000  %   .133
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 TestAmerica                   Folder:   070518                        Page    2
13:56:26 05 Jul 2018           Protocol: 7ptcurve

Line   Conc.  Units     SD/RSD      1       2       3       4       5
--------------------------------------------------------------------------------

*** Sample ID: 140-167815            Seq:  16     13:56:26 05 Jul 18   HG
                           MS
Hg    1.07    ppb       .000  %   1.07

*** Sample ID: 140-167816            Seq:  17     13:59:14 05 Jul 18   HG
                           MSD
Hg    1.08    ppb       .000  %   1.08

*** Sample ID: 140-167817            Seq:  18     14:01:35 05 Jul 18   HG

Hg    .084    ppb       .000  %   .084

*** Sample ID: 140-167818            Seq:  19     14:03:59 05 Jul 18   HG

Hg    .040    ppb       .000  %   .040

*** Sample ID: 140-167819            Seq:  20     14:06:21 05 Jul 18   HG

Hg    .009    ppb       .000  %   .009

*** Check Standard: 3  Ck3ccv       Seq:  21      14:08:40 05 Jul 18   HG
Line  Flag  %Rcv.   Found    True  Units      SD/RSD
Hg          98.9     4.94    5.00   ppb        .000  %

*** Check Standard: 1  Ck1ccb       Seq:  22      14:11:04 05 Jul 18   HG
Line  Flag  Found Range(+/-) Units      SD/RSD
Hg          .046     .200     ppb        .000  %

*** Sample ID: 140-167840            Seq:  23     14:13:26 05 Jul 18   HG
                           MB
Hg    .048    ppb       .000  %   .048

*** Sample ID: 140-167841            Seq:  24     14:16:44 05 Jul 18   HG
                           LCS
Hg    5.01    ppb       .000  %   5.01

*** Sample ID: 140-167834            Seq:  25     14:19:05 05 Jul 18   HG

Hg    3.98    ppb       .000  %   3.98

*** Sample ID: 140-167835            Seq:  26     14:21:46 05 Jul 18   HG

Hg    4.44    ppb       .000  %   4.44

*** Sample ID: 140-167836            Seq:  27     14:24:05 05 Jul 18   HG
                           MS
Hg    5.54    ppb       .000  %   5.54

*** Sample ID: 140-167837            Seq:  28     14:26:26 05 Jul 18   HG
                           MSD
Hg    5.36    ppb       .000  %   5.36

*** Sample ID: 140-167838            Seq:  29     14:28:56 05 Jul 18   HG

Hg    1.77    ppb       .000  %   1.77

*** Sample ID: 140-167839            Seq:  30     14:31:15 05 Jul 18   HG

Hg    .040    ppb       .000  %   .040

*** Check Standard: 3  Ck3ccv       Seq:  31      14:33:55 05 Jul 18   HG
Line  Flag  %Rcv.   Found    True  Units      SD/RSD
Hg          99.8     4.99    5.00   ppb        .000  %
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 TestAmerica                   Folder:   070518                        Page    3
14:36:15 05 Jul 2018           Protocol: 7ptcurve

Line   Conc.  Units     SD/RSD      1       2       3       4       5
--------------------------------------------------------------------------------

*** Check Standard: 1  Ck1ccb       Seq:  32      14:36:15 05 Jul 18   HG
Line  Flag  Found Range(+/-) Units      SD/RSD
Hg          .001     .200     ppb        .000  %
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1.0 INTRODUCTION 

 

 SunCoke Energy, Inc., Haverhill Coke Company, LLC (“HCC”) and Gateway Energy & 

Coke Company, LLC (“GECC”), (collectively, “SunCoke”) entered into a Consent Decree 

(“CD”) with the United States and the states of Ohio and Illinois to resolve alleged Clean Air Act 

(“CAA”) violations. The CD became effective on November 7, 2014. The CD was amended July 

10, 2018. 

 

 HCC’s current Permit-To-Install (PTI No. P0122398) incorporates the revisions required 

by the original CD. The purpose of this document is to request additional revisions to the PTI to 

accomplish two purposes. First, the amended CD establishes reduced emissions limits for 24-

month sulfur dioxide (SO2) emissions from bypassing. Provision 7 in the amended CD requires 

that these reductions be made enforceable by amending the PTI. Second, as established by the 

CD and the PTI, some emissions limits are reduced because some of the redundant equipment at 

HCC became operational.  

 

 This permit application provides an overview of the reduced emissions limits in the 

amended CD, the plant modifications that have become operational, and a detailed list of the 

requested PTI changes. 

 

2.0 BACKGROUND 

 

 One of the major requirements of the original CD was the construction of a redundant 

heat recovery steam generator (HRSG) at each coke battery (P901 and P902) that will reduce the 

need to vent directly to the atmosphere during scheduled maintenance of the existing HRSGs 

(original CD paragraphs 9 through 13). A brief description of the redundant HRSG project is 

provided below. 

 

 With the original design, in the normal operating mode of the coke oven batteries, the 

flue gas from the coke ovens is directed through the common tunnel to one of five existing 

HRSGs and then to the lime spray dryer/baghouse (SD/BH) system, before being discharged to 

the atmosphere via the main stack. Each HRSG is designed to handle the flue gas from 20 ovens. 

Periodically, the HRSGs must be taken offline to perform required inspections and maintenance. 
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During this time, the flue gas from the ovens associated with the offline HRSG vent directly to 

atmosphere through the associated bypass vent stack. 

 

 With the redundant HRSG project, a redundant HRSG and a gas sharing tunnel allow a 

HRSG to be taken offline for inspections and maintenance without bypass venting to the 

atmosphere. HCC completed construction of a redundant HRSG and a gas sharing tunnel for the 

P902 coke battery in September 2014. This system is now online and operating.  

 

 Construction of a redundant HRSG and gas sharing tunnel for the P901 coke battery was 

completed in June 2015 and is currently in its shakedown period. The redundant HRSG and gas 

sharing tunnel for the P901 coke battery have not been commissioned.  

 

3.0 AMENDED CONSENT DECREE TERMS 

 

 The terms that are required to be incorporated into the facility’s PTI, as well as the 

facility’s Title V operating permits (as specified in Provision 7 of the amended CD), are 

revisions to the emissions limitations established in paragraph 17 of the original CD. Table 1 

shows the more stringent emission limits for bypass venting incorporated into the amended CD. 

Table 1 

CD Limits During Bypass Ventinge 

Pollutant 
Each Bypass Vent Stack 

(lb/hr) 

Original CD Limit for 

P901 or P902 Total 

Bypass Venting 

 (tons/2 yearsb) 

Amended CD Limit on 

P901 or P902 Total 

Bypass Venting 

 (tons/2 yearsb) 

SO2 
323c 

271.3 260.4 
420d 

PM 34.3a 28.8 28.8 

a. Compliance shall be determined in accordance with Section IV.F of the CD. The emission limits relating to PM 

include both filterable and condensable emissions. 

b. Rolling 24-month total. Compliance with this limit starts two years after paragraph 17 of the CD takes effect. 

c. For any bypass venting incident lasting 48 consecutive hours or longer, compliance shall be determined as a 

rolling 48-hour average, for each such bypass venting incident. For any bypass venting incident lasting less than 48 

consecutive hours, this limit shall not apply. 

d. Based on a 3-hour block average. 

e. The CD also includes limits on bypass venting through the main stack. However, those limits are not applicable 

since HCC does not use the main stack for bypass venting. Although the SD/BH is equipped with ductwork for 

bypass of the SD/BH, the associated downstream equipment is not designed to handle unscrubbed gases and could 

subsequently become damaged from bypass venting through the main stack. Specifically, bypass venting through 

the main stack would result in a high potential for ID fan failure due to acid corrosion/erosion. Consequently, HCC 

does not consider bypass venting through the main stack as a viable mode of operation. 
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 For the P901 coke battery, the new limits, with the exception of the rolling 24-month 

limits, take effect beginning on the earlier of (a) the date HCC notifies the State of Ohio and the 

United States Environmental Protection Agency (USEPA) that the P901 redundant HRSG is 

fully operational or (b) February 7, 2019 (i.e., 51 months after the effective date of the CD). Note 

that per paragraph 18 of the CD, compliance with the rolling 24-month limits for the P901 coke 

battery commences either (a) two years after the date HCC notifies the State of Ohio and USEPA 

that the P901 redundant HRSG is fully operational or (b) February 7, 2021, whichever comes 

earlier.  

 

 For the P902 coke battery, the new limits, with the exception of the rolling 24-month 

limits, are in effect because the P902 redundant HRSG is now operational. Compliance with the 

rolling 24-month limits for the P902 coke battery commences February 7, 2019. 

 

 As shown in Table 1, the CD limits PM/PM10 emissions to 28.8 tons/2 years and the SO2 

emissions to 260.4 tons/2 years from the five bypass vent stacks at either P901 or P902. HCC’s 

current PTI (dated May 17, 2018) includes combined limits on the 10 bypass vent stacks at P901 

and P902. These combined limits replace the separate limits for P901 and P902 beginning (a) 

two years after the date HCC notifies the State of Ohio and USEPA that the redundant HRSG on 

P901 is fully operational or (b) February 7, 2021, whichever comes earlier. 
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4.0 REQUESTED PTI CHANGES 

 

Table 2 summarizes the requested permit changes to the HCC PTI No. P0122398. We 

recommend Ohio EPA delete strikeout text and insert bold underlined text. 

 

Table 2 

Requested Changes to Permit No. P0122398 

Emission Unit P901 
Pagea/Section Paragraph Comment 

Pg. 34,  

Operations, Property 

and/or Equipment 

Description 

Part C.3.P901, Waste Gas from Coking, Charging, & Pushing (AB 

Battery) 

 

Administrative modification to incorporate revised emissions 

limitations from amended Consent Decree into PTI. 

Add reason for 

amended terms 

Pg. 38,  

Applicable Emissions 

Limitations and/or 

Control 

Requirements 

Part C.3.b), (1) b. 

 

SO2 emissions shall not exceed 542.6 520.8 tons per 24 months 

from all HRSG bypass vent stacks combined for emissions units 

P901 and P902 as a rolling, 24-month total. The compliance period 

for this emission limit will begin on the date that the permittee 

notifies Ohio EPA and USEPA that the redundant HRSG at 

emissions unit P901 is fully operational or on February 7, 2019, but 

will not become enforceable until 24 months after the notification or 

on February 7, 2021. 

Insert revised 

emission limit. 

Pg. 72,  

Testing Requirements 

Part C.3.f), (1) z. 

 

z. Emission Limitation: 

 

SO2 emissions shall not exceed 542.6 520.8 tons per 24 months 

from all HRSG bypass vent stacks combined for emissions units 

P901 and P902 as a rolling, 24-month total. The compliance period 

for this emission limit will begin on the date that the permittee 

notifies Ohio EPA and USEPA that the redundant HRSG at 

emissions unit P901 is fully operational or on February 7, 2019, but 

will not become enforceable until 24 months after the notification or 

on February 7, 2021.  

Insert revised 

emission limit 

 

 

Emission Unit P902 
Pagea/Section Paragraph Comment 

Pg. 88,  

Operations, Property 

and/or Equipment 

Description 

Part C.4.P902, Waste Gas from Coking, Charging, & Pushing (CD 

Battery) 

 

Administrative modification to incorporate revised emissions 

limitations from amended Consent Decree into PTI and revise 

limits triggered by redundant HRSG. 

Add reasons for 

amended terms. 
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Pagea/Section Paragraph Comment 

Pg. 90,  

Applicable Emissions 

Limitations and/or 

Control 

Requirements 

Part C.4.b), (1) b. 

 

PM/PM10 (filterable and condensable) emissions shall not exceed 

35.57 34.3 pounds per hour from a single HRSG bypass vent stack. 

 

Beginning on the date that the permittee notifies Ohio EPA and 

USEPA that the redundant HRSG at emissions unit P902 is fully 

operational but not later than February 7, 2017: PM/PM10 (filterable 

and condensable) emissions shall not exceed 34.3 pounds per hour 

from a single HRSG bypass vent stack. 

Revised emission 

limit now in effect. 

Pg. 91,  

Applicable Emissions 

Limitations and/or 

Control 

Requirements 

Part C.4.b), (1) b. 

 

PM/PM10 (filterable and condensable) emissions shall not exceed 

28.8 tons per 24 months from all HRSG bypass vent stacks at 

emissions unit P902, as a rolling, 24-month total. The compliance 

period for this emission limit will begin on the date that the 

permittee notifies Ohio EPA and USEPA that the redundant 

HRSG at emissions unit P902 is fully operational or on February 7, 

2017, but will not become is enforceable until 24 months after the 

notification or on starting February 7, 2019. This limit is not 

applicable after the combined emissions units P901 and P902 bypass 

vent stack limit described below takes effect 

Future compliance 

period now in 

effect 

Pg. 91,  

Applicable Emissions 

Limitations and/or 

Control 

Requirements 

Part C.4.b), (1) b. 

 

SO2 emissions shall not exceed 480.0 pounds per hour as a 3-hour 

block average from a single HRSG bypass vent stack. 

 

Beginning on the date that the permittee notifies Ohio EPA and 

USEPA that the redundant HRSG at P902 is fully operational but not 

later than February 7, 2017: SO2 emissions shall not exceed 

420 pounds per hour, as a 3-hour block average, from a single HRSG 

bypass vent stack. For any bypass venting incident lasting 48 

consecutive hours or longer, SO2 emissions shall not exceed 

323 pounds per hour as a rolling, 48-hour average, from a single 

HRSG bypass vent stack. 

Revised emission 

limit now in effect 

Pg. 92,  

Applicable Emissions 

Limitations and/or 

Control 

Requirements 

Part C.4.b), (1) b. 

 

SO2 emissions shall not exceed 271.3 260.4 tons per 24 months 

from all HRSG bypass vent stacks at emissions unit P902 as a 

rolling, 24-month total. The compliance period for this emission 

limit will begin on the date that the permittee notifies Ohio EPA and 

USEPA that the redundant HRSG at emissions unit P902 is fully 

operational or on February 7, 2017, but will not become is 

enforceable until 24 months after the notification or on starting 

February 7, 2019. This limit is not applicable after the combined 

emissions units P901 and P902 bypass vent stack limit described 

below takes effect. 

Revise emission 

limit and future 

compliance period 

now in effect 

Pg. 92,  

Applicable Emissions 

Limitations and/or 

Control 

Requirements 

Part C.4.b), (1) b. 

 

SO2 emissions shall not exceed 542.6 520.8 tons per 24 months 

from all HRSG bypass vent stacks combined for emissions units 

P901 and P902 as a rolling, 24-month total. The compliance 

period for this emission limit will begin on the date that the 

permittee notifies Ohio EPA and USEPA that the redundant HRSG 

at emissions unit P901 is fully operational or on February 7, 2019, 

but will not become enforceable until 24 months after the 

notification or on February 7, 2021. 

Insert revised 

emission limit 
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Pagea/Section Paragraph Comment 

Pg. 139,  

Testing Requirements 

Part C.4.f), (1) fff. 

 

fff. Emission Limitation: 

 

PM/PM10 (filterable and condensable) emissions shall not exceed 

35.57 pounds per hour from a single HRSG bypass vent stack. 

Revised emission 

limit now in effect 

Pg. 139,  

Testing Requirements 

Part C.4.f), (1) ggg. 

 

ggg. Emission Limitation: 

 

Beginning on the date that the permittee notifies Ohio EPA and 

USEPA that the redundant HRSG at emissions unit P902 is fully 

operational but not later than February 7, 2017: 

 

PM/PM10 (filterable and condensable) emissions shall not exceed 

34.3 pounds per hour from a single HRSG bypass vent stack. 

Revised emission 

limit now in effect 

Pg. 140,  

Testing Requirements 

Part C.4.f), (1) iii. 

 

iii. Emission Limitation: 

 

PM/PM10 (filterable and condensable) emissions shall not exceed 

28.8 tons per 24 months from all HRSG bypass vent stacks at 

emissions unit P902 as a rolling, 24-month total. The compliance 

period for this emission limit will begin on the date that the 

permittee notifies Ohio EPA and USEPA that the redundant HRSG 

at emissions unit P902 is fully operational or on February 7, 2017, 

but will not become is enforceable until 24 months after the 

notification or on starting February 7, 2019. This limit is not 

applicable after the combined emissions units P901 and P902 bypass 

vent stack limit described below takes effect. 

Future compliance 

period now in 

effect 

Pg. 141,  

Testing Requirements 

Part C.4.f), (1) jjj. 

 

jjj. Emission Limitation: 

 

SO2 emissions shall not exceed 480.0 pounds per hour as a 3-hour 

block average from a single HRSG bypass vent stack. 

 

Applicable Compliance Method: 

 

Compliance shall be demonstrated by multiplying the SO2 emission 

factor of 20 pounds per ton times the tons of coal charged per hour 

multiplied by an estimated 20% of total gas venting. The SO2 

emission factor was derived using a material balance based on data 

from a stack test at the Jewell Coal and Coke Company. 

Revised emission 

limit now in effect 

Pg. 141,  

Testing Requirements 

Part C.4.f), (1) kkk. 

 

kkk. Emission Limitation: 

 

Beginning on the date the permittee notifies Ohio EPA and USEPA 

that the redundant HRSG at emissions unit P902 is fully operational 

but not later than February 7, 2017: 

 

SO2 emissions shall not exceed 420 pounds per hour, as a 3-hour 

block average, from a single HRSG bypass vent stack. For any 

bypass venting incident lasting 48 consecutive hours or longer, SO2 

emissions shall not exceed 323 pounds per hour as a rolling, 48-hour 

average, from a single HRSG bypass vent stack. 

Revised emission 

limit now in effect 
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Pagea/Section Paragraph Comment 

Pg. 142,  

Testing Requirements 

Part C.4.f), (1) mmm 

 

mmm. Emission Limitation: 

 

SO2 emissions shall not exceed 271.3 260.4 tons per 24 months 

from all HRSG bypass vent stacks at emissions unit P902 as a 

rolling, 24-month total. The compliance period for this emission 

limit will begin on the date that the permittee notifies Ohio EPA and 

USEPA that the redundant HRSG at emissions unit P902 is fully 

operational or on February 7, 2017, but will not become is 

enforceable until 24 months after the notification or on starting 

February 7, 2019. This limit is not applicable after the combined 

emissions units P901 and P902 bypass vent stack limit described 

below takes effect. 

 

SO2 emissions shall not exceed 542.6 520.8 tons per 24 months 

from all HRSG bypass vent stacks combined for emissions units 

P901 and P902 as a rolling, 24-month total. The compliance period 

for this emission limit will begin on the date that the permittee 

notifies Ohio EPA and USEPA that the redundant HRSG at 

emissions unit P901 is fully operational or on February 7, 2019, will 

not become enforceable until 24 months after the notification or on 

February 7, 2021. 

Revised emission 

limit and one future 

compliance period 

now in effect 

 
aPage number based on PTI No. P0122398 issued May 17, 2018 
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PROJECT CONTACT INFORMATION 
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Source Identification 

 
Stack Test – Bypass Vent Stack No. 5 
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1. INTRODUCTION/OVERVIEW 

 

 Gateway Energy and Coke Company (GECC) utilizes SunCoke’s Thompson heat 

recovery type of oven to manufacture metallurgical coke. In coke production from both heat 

recovery and byproduct ovens, the volatile fraction of the coal is driven off in a reducing 

atmosphere. Coke is essentially the remaining carbon and ash. With byproduct ovens, the 

volatiles and combustion products are collected downstream of the oven chamber and refined in 

a chemical plant to produce coke oven gas and other products such as tar, ammonia, and light 

oils. In heat recovery ovens, all the coal volatiles are combusted within the oven and the heat 

from combustion is recovered to generate steam. 

 

 Heat recovery steam generators (HRSGs) recover heat from the oven process gases and 

cool the gases for treatment in downstream pollution control devices. Particulate matter (PM) 

and sulfur dioxide (SO2) are removed from the oven gases in a flue gas desulfurization (FGD) 

system, which incorporates a lime spray dryer and baghouse. All flue gases go through this 

system except during times of HRSG or FGD maintenance. The ovens are designed to always 

operate under negative pressure. In order to safely maintain negative pressure for maintenance or 

during an emergency (such as a severe storm with a major power outage), the stack lids on the 

bypass vent stacks open and vent the flue gases to the atmosphere using natural draft. During 

scheduled maintenance, ovens vent process gases directly into the atmosphere through a bypass 

stack, bypassing the FGD system. These gases still pass through the common tunnel afterburner 

system, which fully combusts the gases prior to release into the atmosphere. 

  

 There are currently 120 ovens at GECC that operate on a 48-hour coking cycle. Half the 

ovens are pushed and charged each day. The current mode of operation is to push and charge the 

ovens over one daily shift. 

 

 SunCoke Energy, Inc.; Haverhill Coke Company, LLC; and Gateway Energy & Coke 

Company, LLC (GECC) (collectively, SunCoke) entered into a Consent Decree (CD) with the 

United States and the States of Ohio and Illinois to resolve alleged Clean Air Act violations. This 

CD became effective on November 7, 2014. Paragraph 29 of the CD requires stack testing of one 
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of the bypass vent stacks at GECC during scheduled FGD maintenance during each period of 

FGD maintenance that is scheduled to last more than 2 days. 

 

 Section 2 of this document lists the CD test requirements; Section 3 contains the stack 

testing protocol; Section 4 provides the test schedule; and Section 5 lists the information that will 

be included in the stack test report. Appendix A shows a diagram of the vent stack and Appendix 

B contains schematics of the sampling trains. 

 

 GECC is currently planning to conduct scheduled FGD maintenance beginning on or 

about September 4, 2018, for a period up to 30 days. The GECC stack tests are planned for 

September 17-20, 2018. Paragraph 31 of the CD requires that, by no later than 60 days before 

any stack test is conducted, GECC shall submit for approval its intent to conduct such tests. 

Paragraph 32 of the CD requires that the notification required in Paragraph 31 include the 

scheduled date of the testing, an emissions test protocol, a description of the planned operating 

rate and operating conditions, and the procedures that will be used to measure the maximum 

charge weight and rate. This document serves as the notification of the upcoming testing and 

provides all required information regarding the testing. 
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2. CONSENT DECREE TEST REQUIREMENTS 

 

 The CD requires that a series of tests be performed during periods of FGD maintenance 

scheduled to last more than 2 days. Maintenance is scheduled to be performed on the GECC 

FGD system starting September 4, 2018, for up to 30 days. The pollutants to be measured are: 

 

 PM and PM10 (limited by CD) 

 Lead and mercury 

 Hydrogen chloride (HCl) 

 Sulfuric acid mist (H2SO4) 

 Nitrogen oxides (NOx) 

  

 A relative accuracy test audit (RATA) of the bypass vent continuous emission monitor 

(CEM) for SO2 will be performed during the same FGD outage at GECC. 
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3. STACK TESTING PROTOCOL 

 

 The test requirements and test procedures are presented in this section. 

 

3.1 Test Requirements and Methods 

 

 Paragraph 19 of the CD requires that emissions be minimized during all bypass venting. 

This includes restrictions on the maximum average coal charge and the maximum coal sulfur 

content. Therefore, the target test conditions will be the following (based on limits specified in 

the CD): 

 

 Coal Charge: no more than 42.5 ton average on a wet weight basis  

 Coal Sulfur: no more than 1.1% by weight 

 

 GECC will operate under normal conditions during the stack testing. Ovens will be 

pushed and charged on the normal 48-hour cycle. Coal charge tonnage and coal sulfur content 

will be reduced in accordance with Paragraph 19 of the CD. 

 

 The coal charge to each oven is measured by a calibrated weigh bin, which batches each 

coal charge prior to charging it to the oven. Charge weights to each oven will be measured and 

recorded based on the actual weigh bin batch that is sent for charging. The time, date, and 

amount of coal charged to each oven under the associated vent stack will be recorded. The coal 

sulfur will be measured from a daily analysis of the coal charged to the ovens during the testing. 

 

 The RATA will compare the SO2 concentrations measured by the bypass vent stack 

CEMs to an independent Reference Method CEMs. The data will be compared over the same 

time periods. A minimum of 9 tests (to a maximum of 12 tests) will be performed to evaluate the 

bypass vent stack CEMs system performance. 

 

 The proposed stack test methods are shown in Table 1. Each proposed test is based on 

United States Environmental Protection Agency (USEPA) reference methods or alternative 
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methods approved by USEPA. Sampling, calibration, and calculation of results will be based on 

the procedures in the methods and as discussed below. 

 

Table 1. Test Methods 

Emission Unit Pollutant Test Method Reference Comment 

Bypass vent stack 
No. 5 

Traverse point layout USEPA Method 1  
Gas flow rate USEPA Method 2  
Gas molecular weight USEPA Method 3A Measure O2 and CO2 
Moisture USEPA Method 4  
PM/PM10 USEPA Method 5/202  
NOx USEPA Method 7E  
SO2 USEPA Method 6C RATA CEM pollutant 
Sulfuric Acid Mist USEPA Conditional Test 

Method 13 
Controlled condensate method 

HCl USEPA Method 26 Use large impingers 
Lead and Mercury USEPA Method 29  

 

 A minimum of nine SO2 tests (Method 6C) will be performed for the RATA. Three sets 

of tests will be performed for each of the other stack test methods. The sampling time for each 

PM test run will be approximately 2 hours. The sampling times for the lead and mercury test runs 

(Method 29) will be sufficient to collect a sample volume ≥45 dry standard cubic feet (dscf) 

(approximately 90 minutes). The H2SO4 and HCl tests will each be approximately 1 hour. The 

NOx test run durations will be approximately 1 hour and will be performed during the PM tests.  

 

3.2 Description of Sampling Trains 

 

 This section contains a brief description of the sampling and analytical procedures for 

each method that will be employed during the test program. Any deviations from the EPA 

methods are described in the text. 

 

3.2.1 Sampling Point Determination – USEPA Method 1 

 

 The number and location of the sampling or traverse points will be determined according 

to the procedures outlined in USEPA Method 1. The sample location will be inspected to ensure 

USEPA Method 1 criteria are met. All points will be at least 1.0 inch from the stack wall, per 
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Method 1. Based on previous test information, the bypass vent stack will require a 24 point 

traverse for isokinetic sampling, which will be distributed along two perpendicular axes. 

 

3.2.2 Flue Gas Velocity and Volumetric Flow Rate – USEPA Method 2 

 

 The flue gas velocity and volumetric flow rate will be determined according to the 

procedures outlined in USEPA Method 2. Velocity measurements will be made using Type S 

Pitot tubes that have been calibrated according to USEPA Method 2 criteria. Differential 

pressures will be measured with a fluid inclined manometer. Effluent gas temperatures will be 

measured with Type K thermocouples equipped with digital readouts. 

 

3.2.3 Flue Gas Composition – USEPA Method 3A 

 

 Flue gas analysis for O2 and CO2 concentrations to determine the flue gas dry molecular 

weight will be performed in accordance with USEPA Method 3A. Samples will be collected 

either by directly extracting and conveying flue gas to a CEMs or by collecting a sample in a gas 

sampling bag that will then be measured using a CEMs. The concentrations of oxygen (O2) and 

carbon dioxide (CO2) will be reported in percent levels. 

 

3.2.4 Flue Gas Moisture Content – USEPA Method 4 

 

 The flue gas moisture content will be determined in conjunction with each USEPA 

Method 5/202, Method 29, and Method 26 sampling train according to the sampling and 

analytical procedures outlined in USEPA Method 4. The impingers will be connected in series 

and will contain reagents as described in subsequent sample train descriptions. The impingers 

will be placed in an ice bath to ensure condensation of the moisture in the flue gas stream. Any 

moisture that is not condensed in the impingers is captured in the silica gel; therefore, all 

moisture can be weighed and entered into moisture content calculations. 
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3.2.5 PM/PM10 – USEPA Method 5/202 

 

 The CD requires testing for PM and particulate matter less than 10 microns diameter 

(PM10). PM consists of two components – filterable and condensable. It is not practical to 

measure filterable PM10 in the GECC bypass vent stacks because the temperature (up to 1,700ºF) 

is outside the range of the equipment typically used for Method 201A (400ºF) (refer to 40 Code 

of Federal Regulations [CFR] 60, Appendix A, Method 201A, 8.6.1). Therefore, PM10 emissions 

will be assumed to be the same as PM emissions. 

 

 The sampling probe will be fitted with a calibrated S-type Pitot for measuring exhaust gas 

flow rates and a K-type thermocouple for measuring the gas stream temperature. Prior to 

performing the compliance test, a cyclonic flow verification traverse will be performed.  

 

 The filterable PM will be measured in accordance with USEPA Reference Method 5. The 

filterable PM will be performed by extracting a sample of the stack exhaust gas stream through a 

one-piece quartz nozzle and liner encased in an air cooled probe. The probe will be attached to a 

heated glass filter holder containing a pre-weighed, glass-fiber filter. The filter heater box will be 

maintained at a temperature of 248°F +25°F.  

 

 At the conclusion of each test run, the sample train will be recovered by rinsing the 

sample probe and nozzle with acetone into a sample container. The filter will be removed from 

the filter holder and placed into a Petri dish and sealed for transportation. The front half of the 

glass filter holder and connecting elbow will be rinsed with acetone into the probe wash sample 

container. A sample of the acetone used in the sample recovery will be collected and analyzed as 

a reagent blank. The acetone rinses and filters will be analyzed for filterable PM. 

 

 The condensable fraction of PM will be measured using the procedures described in 

USEPA Reference Method 202. The impinger train contains a water-jacketed coil condenser 

between the heated filter outlet and inlet to the first impinger. The water condensed in the coil 

condenser drops into a knockout impinger. The second impinger is initially empty. The cooled 

gas then passes through a Teflon filter maintained in the range of 65°F to 85°F. The third 
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impinger initially contains 100 mL of distilled water. The fourth impinger contains 

approximately 200 grams of indicating silica gel. The third and fourth impingers are placed in an 

ice bath to maintain the impinger train outlet temperature at ≤65°F. Because of limited space at 

the test ports, a Teflon “jumper” may be used between the heated filter and the impinger train to 

allow the impinger train to be placed where it can be accessed during the test run (e.g., to add ice 

or access the condensable PM filter). 

 

 After testing, the impinger train will be moved to the test trailer and connected to a 

cylinder of pure nitrogen and purged for 60 minutes at a flow rate of 14 liters per minute. The 

condensed water in the first two impingers will be recovered. The condenser, first two impingers, 

connecting glassware, and front-half of the Teflon filter holder will be rinsed with water for the 

inorganic sample and with acetone followed by hexane for the organic sample. The Teflon filter, 

organic and inorganic rinses, and reagent blanks will be analyzed for inorganic and organic 

condensable PM. A field train proof blank and field blank will be collected during the tests. 

 

 Method 202 allows a blank correction because of its history of high bias due to various 

sources of contamination. EPA interim guidance (Memorandum from Steven Page, Office of Air 

Quality Planning and Standards, to EPA Regional Air Division Directors, Regions 1-10, April 8, 

2014) allows proof blank correction of up to 5.1 mg. A field train proof blank and field blank 

will be collected and the appropriate blank will be used. 

 

3.2.6 HCl – USEPA Method 26 

 

 The HCl sampling will be performed using an USEPA Method 26 sampling train. The 

train will consist of a quartz liner fitted into an air-cooled sampling probe. This is required 

because the stack temperature will be up to 1,700°F. The probe will be connected to a heated, 

glass filter holder containing a quartz filter. The outlet of the filter holder will be connected to a 

series of ball-joint impingers. The first and second impingers will be the Smith-Greenburg type 

and each will contain 100 mL of 0.1N H2SO4. The third impinger will be an empty modified 

Smith-Greenburg impinger. The fourth impinger will be a modified Smith-Greenburg impinger 
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containing 200 grams of indicating silica gel. Only the liquids in impingers that absorb HCl (the 

H2SO4 impingers) will be analyzed. 

 

3.2.7 Sulfuric Acid Mist – Conditional Test Method 13 (CTM-13) 

 

 This method, also known as NCASI Method 8A, was developed as an alternative to 

USEPA Method 8 for determining H2SO4 emissions from Kraft recovery furnaces. It has been 

observed that the reference method, USEPA Method 8, can be subject to significant interference 

from SO2 as well as sulfates if they are present in the PM. This alternative method uses a quartz 

in-line filter to remove PM from the gas stream prior to capturing H2SO4. The use of a controlled 

condensation technique instead of impingers reduces the potential for interference from SO2. 

This conditional test method is proposed because the expected sulfur trioxide concentration is 

small (less than 10 parts per million), and the alternate test method is likely to be more accurate 

in this situation. 

 

 The CTM-13 sampling train will consist of a quartz tube wrapped in an insulating blanket 

that will be used as the sampling probe. The exit of the probe will be connected to a quartz filter 

holder containing a quartz filter, which will be maintained at a temperature of ≥500°F by means 

of a cylindrical heating mantle. The outlet of the filter holder will be connected to a modified 

Graham condenser that is constructed with a Type-C glass frit and 200 cm of 5mm ID glass 

tubing condenser coil. The outer condenser chamber is filled with water and maintained at a 

temperature between 140°F and 185°F (or between the acid and water dew points if known) by 

means of a recirculating water bath. The outlet of the heated coil condenser is connected to a 

series of glass impingers to remove moisture from the sample gas. The first impinger will be a 

modified Smith-Greenburg filled with 100 mL of water or 3% hydrogen peroxide (H2O2). The 

second impinger will be a Smith-Greenburg type also filled with 100 mL of water or 3% H2O2. 

The third impinger will be an empty modified Smith-Greenburg type. The fourth impinger will 

be a modified Smith-Greenburg filled with 200 grams of indicating silica gel. The sampling train 

will be connected, by means of an umbilical cord, to the control console. The control console 

contains the dry gas meter, sampling pump, heat controllers, and sample rate controls. 
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 The CTM-13 sample train will be operated by placing the end of the quartz sample tube 

approximately 3 feet into the vent stack. A gas sample will then be extracted from a single 

sampling point in the stack, at a constant sample rate of 10.0 L/min (±10%), for a 1-hour period. 

Leak checks will be performed at both the beginning and ending of a sample test run. 

 

 At the conclusion of the test run, the CTM-13 sample train will be removed from the 

sampling platform and recovered in the test trailer. The sample recovery will be performed by 

rinsing the H2SO4 condenser with distilled water. The H2SO4 condenser rinse will be collected 

into a sample container. The CTM-13 analysis will be performed using suppressed ion 

chromatography. 

 

3.2.8 SO2 and NOx – USEPA Methods 6C and 7E 

 

 SO2 will be measured during the RATA. NOx will be measured during the PM stack test 

runs. The SO2 and NOx concentrations will be measured by CEMs according to USEPA Methods 

6C and 7E, respectively. The concentrations will be measured continuously and recorded as 

1-minute averages by an electronic datalogger. 

 

 The CEM sampling will be performed by placing a sample probe in the stack to withdraw 

a continuous gas sample. The gas sample will be transported through a heated, Teflon sample 

line to an electric gas chiller that will remove any moisture in the gas stream. Exiting the gas 

chiller, the dried sample gas will be distributed to each CEM for subsequent analysis. 

 

 The CEMs will be calibrated before and after each test run using USEPA protocol gases. 

The NOx emissions rate will use the gas flow rate data from the PM test runs. 

 

 The presence or absence of stratification will be determined before testing based on a 

three-point concentration traverse at the test ports. 
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3.2.9 Lead and Mercury – USEPA Method 29 

 

 The lead and mercury sampling will be performed using an USEPA Method 29 sampling 

train. The sample train will consist of an integrated quartz nozzle and probe liner fitted into an 

air-cooled sampling probe. This is required because the stack temperature will be up to 1,700°F. 

The outlet of the probe will be connected to a heated, glass filter holder containing a quartz fiber 

filter. The outlet of the filter holder will be connected to a series of ball-joint impingers. Because 

of limited space at the test ports, a Teflon “jumper” may be used between the heated filter and 

the impinger train to allow the impinger train to be placed where it can be accessed during the 

test run. The first impinger will be a modified Smith-Greenburg containing 100 mL of a 5% 

nitric acid (HNO3)/10% H2O2 mixture. The second impinger will be a Smith-Greenburg 

containing a 5% HNO3/10% H2O2 mixture. The third impinger will be modified Smith-

Greenburg and will initially be empty. The fourth and fifth impingers will be a modified Smith-

Greenburg containing a mixture of 4% potassium permanganate (KMnO4)/10% H2SO4. The sixth 

impinger will be a modified Smith-Greenburg containing 200 grams of indicating silica gel. The 

remainder of the sampling train is identical to the Method 5/202 train described in Section 3.2.5. 

 

 The Method 29 train will be operated identically to the Method 5 train, except the total 

sample volume collected will be at least 45 dscf to ensure adequate detection limits of the target 

metals. At the conclusion of the sample run, the Method 29 sample train will be removed from 

the stack to the sample recovery trailer for subsequent recovery per Method 29 procedures. The 

sample probe will be rinsed on the stack to avoid potential breakage of the probe liner. 

 

 At the conclusion of each Method 29 test, the sample train will be recovered by washing 

the nozzle/probe assembly and front half of the filter holder with 0.1N HNO3 into a sample 

container. The impinger train will then be disassembled and each impinger weighed to determine 

the moisture gained during the sample run. The liquid contents of impingers one and two will be 

transferred into a sample container. Impinger three will be rinsed with 0.1N HNO3 into a 

separate sample container. The contents of impingers four and five will be transferred into a 

sample container. The impingers will then be rinsed with 100 mL of fresh KMnO4 solution. The 

rinse will then be transferred to a separate sample container. Impingers four and five will then be 
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rinsed with 100 mL of deionized water and added to the same sample container. Finally, 

impingers four and five will be rinsed with 25 mL of 8N HCl into 200 mL of distilled water into 

a separate sample container. 

  

 Samples of the filter, deionized water, impinger solutions, and rinse solutions will be 

collected along with the actual test samples to serve as blanks for the tests. The blank samples 

will be analyzed along with the actual test samples. 
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4. TEST SCHEDULE 

 

 The 120 ovens at GECC operate on a 48-hour coking cycle. Pushing and charging the 

ovens is referred to as “production” at GECC. Half the ovens are pushed and charged each day. 

For example, the 60 odd-numbered ovens are pushed and charged one day and the 60 even-

numbered ovens are pushed and charged the next. Production at GECC typically occurs from 

approximately 19:00 in the evening until 4:00 the next morning. 

 

 The RATA test runs will be performed when the installed CEM is in operation. One stack 

test run of each series will be performed during pushing and charging of the ovens under Bypass 

Vent Stack No. 5 at GECC, which generally occurs sometime between 22:00 and 23:00. The other 

two test runs will be performed at other times during the cycle. Note that the actual test times will 

depend on the actual production schedule at the time of the testing. If, for example, equipment issues 

cause a change in the production schedule, the test times will be modified accordingly. 

 

 The RATA and three sets of stack tests will be performed for each target pollutant over a 

4 day period. The stack tests are planned for September 17-20, 2018. The proposed tests are: 

 

 Day 1 – Perform SO2 RATA 

 Day 2 – Perform Method 5/202, Method CTM-13, and Method 7E tests 

o Run 1 – Late-cycle, approximately 16:00-18:00 

o Run 2 – Production, approximately 22:00-24:00 

 Day 3 – Perform Method 5/202, Method CTM-13, and Method 7E tests 

o Run 3 –Mid-cycle, approximately 12:00-14:00 

Day 3 - Perform Method 29 and Method 26 tests 

o Run 1 – Late-cycle, approximately 16:00-17:30 

 Day 4 – Perform Method 29 and Method 26 tests 

o Run 2 - Mid-cycle, approximately 12:00-13:30 

o Run 3 – Production, approximately 22:00-23:50  
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5. TEST REPORT 

 

 At the completion of the stack test project, a final engineering report will be issued to 

GECC for subsequent submittal to Illinois EPA and USEPA. The CD requires submission of the 

test report within 60 days of conducting the test. The report will contain the following: 

 

 Summary of the test results 

 Description of the technical approach used, including USEPA reference methods 

 Quality assurance/quality control procedures 

 All raw data sheets 

 Production data during the test period 

 All test equipment calibration data 

 Formulas used to calculate mass emission rates 
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SCHEMATIC OF SAMPLE TRAINS 
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1. Introduction 
 
 

 Gateway Energy and Coke Company (GECC) operates heat recovery type of coke 

ovens to manufacture metallurgical coke in Granite City, Illinois. The ovens are charged with 

coal using a pushing/charging machine (PCM) that travels on rails between ovens during the 

production cycle. Particulate matter (PM) emissions from charging the ovens are controlled by a 

hood system connected to a baghouse on the PCM. 

 

 There are 120 ovens at GECC that operate on a 48-hour coking cycle. The 

operating schedule is arranged such that half the ovens are charged during each production cycle. 

The daily production cycle normally begins in the evening and is completed in the overnight 

hours.  Equipment maintenance can cause the daily production cycle start and finish times to 

vary. 

 

2. Purpose of Test 
 
 

 The purpose of the testing is to verify that the PM emissions are in compliance 

with the emission limits in the construction permit (Permit No. 06070020). These include 

emission limits for filterable PM and total PM (filterable plus condensable). The tests will be 

performed at representative operating conditions, utilizing the west door extractor for all oven 

charges. 

 

3. Test Conditions 
 
 

 GECC is currently charging around 46 wet tons coal per oven (50 tons per oven is 

the maximum allowable).  This is approximately 92% of the maximum and represents normanl 

operating conditions.  A charge rate of 46 wet tons coal per oven is anticipated during the PCM 

tests.  

 

 The PCM has three PM limits as indicated below.  The PCM emissions will be 

evaluated against each of the three emission limits.  
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 a normalized filterable PM emission rate (0.0081 pound filterable PM per dry ton coal 

charged);  

 a normalized total PM emission rate (0.0016 pound total PM per dry ton coal 

charged); and  

 an average daily total PM emissions rate (1.8 pound total PM per hour). 

 

 The following operating data will be collected during the tests: 

 Coal charged to each oven tested, 

 Coal moisture, 

 Total coal charged during each test run, and 

 Verification of baghouse pressure drop. 
 

4. Test Methods 
 
 

 Table 1 summarizes the parameters to be measured and the test methods. PM will 

be measured as a surrogate for PM10 since the limits for PM and PM10 are the same.  

 

Table 1. Test Methods 

Parameter Reference Method  

Sampling Point Layout EPA Reference Method 1 
Flue Gas Flowrate EPA Reference Method 2 
O2/CO2 EPA Reference Method 3 or 3A 
Moisture EPA Reference Method 4 
Filterable Particulate Matter 
(PM) EPA Reference Method 5 

Condensable Particulate Matter 
(PM) EPA Reference Method 202 
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The test procedure will be the same as required by the MACT standard for 

compliance testing [40 CFR 63.309(k)] which requires sampling only during actual oven 

charging. Once the sampling train is installed, it will be placed at the first of the 24 sampling 

points in the stack (see Figure 1). Sampling will start when coal starts entering the oven (fan 

running and baghouse online) and will temporarily stop when the oven has been charged and the 

oven door is reinstalled. Then the sampling train will be moved to the second sampling point 

until the next oven is to be charged and the procedure will be repeated until 24 ovens have been 

charged. Test runs typically require 4 hours. Recovery and purging the samples with nitrogen 

requires approximately 2 hours. 

 

 

 

Figure 1. Schematic of Charging Machine Stack 
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The target sample volume will be a minimum of 30 dry standard cubic feet (dscf). 

The sampling rate will be planned to achieve more than the required 30 dscf from sampling 24 

ovens. If the charging process is delayed or interrupted, and the target sample volume has been 

reached, the test train may be stopped and recovered. The emission calculations will take into 

account the number of actual ovens sampled during the test run. 

 

5. Test Schedule 
 
 

 Testing is planned for a 3-day period with one test run collected each day during 

the plant’s production cycle which normally starts around 7:00 pm each day.  The first run is 

scheduled for October 16, 2018, the second for October 17, and the third for October 18.  

October 19 will be a contingency test day.  

 
6. Testing Company 

 
 

AECOM will perform the testing. AECOM has extensive experience performing 

tests for the heat recovery coking industry for over 20 years. This experience includes the 

previous testing of the PCM at GCO in 2010, 2016, 2017, and 2018. 

 

7. Test Report 
 
 

 At the completion of the testing project, a final test report will be submitted to 

Illinois EPA. The report will be submitted within 60 days after the onsite testing is completed.  

 

 The report will include: 

 A summary of results; 

 Narrative description of the testing; 

 Description of test method(s), including description of sample points, 
sampling train, analysis equipment, and test schedule; 

 Detailed description of test conditions, including process and control 
equipment information; and 
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 Data and calculations, including copies of all raw data sheets, records of 
laboratory analyses, sample calculations, and equipment calibration data. 
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1.0 Introduction 
 
 

 SunCoke Energy operates a non-recovery metallurgical coke production facility at 

its Granite City Operations in Granite City, Illinois. The main stack is equipped with a continuous 

emissions monitoring system (CEMS). The CEMS includes an analyzer to measure the 

concentration of sulfur dioxide (SO2), oxygen (O2) analyzers that measure O2 on both a wet and dry 

basis in order to calculate stack gas moisture content, and a volumetric flow rate monitor to 

calculate mass emission rates. Additionally, a sorbent trap monitoring system is installed on the 

main stack to measure and record the concentration of mercury in the stack gas.  

 

 The SO2 CEMS and the mercury sorbent trap monitoring system were certified in 

November 2011.  This test protocol describes the procedures that will be used to complete the 

annual Relative Accuracy Test Audit (RATA) testing which is scheduled for November 7 and 8, 

2018.  

 

 A backup SO2/O2 analyzer (identical to the primary SO2/O2 analyzer) will be 

installed in parallel with the primary analyzer during the RATA and share the sampling system 

used by the primary analyzer.  The backup analyzer will be certified by performing the RATA on 

it concurrently with the primary system RATA.  After completion of the RATA testing, the 

backup analyzer will be uninstalled from the CEMS. 

 

 Section 2.0 is a description of the CEMS. Section 3.0 summarizes the test details. 

Section 4.0 discusses the technical approach that will be used for the RATA testing, while Section 

5.0 discusses the quality assurance (QA) and quality control (QC) procedures that will be followed 

in the performance of the RATA testing. 
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2.0 System Description 
 
 

 A brief description of the process and associated emission controls is presented in 

Section 2.1. A summary description of the CEMS and the mercury monitoring system is 

presented in Section 2.2. 

 

2.1 Process Description 

 

 SunCoke Energy utilizes the Jewell-Thompson non-recovery oven design to 

manufacture metallurgical coke. In metallurgical coke production the volatile fraction of the coal 

is driven off in a reducing atmosphere. Coke is essentially the remaining carbon and ash. In non-

recovery ovens, all the coal volatiles are oxidized. Heat recovery steam generators recover heat 

from the oven exhaust gases. The cooled gases pass through a lime spray dryer/baghouse system 

prior to being exhausted from the main stack. 

 

2.2 Continuous Emissions Monitoring System and Mercury Monitoring 
System Description 

 

 The main stack CEMS is a conventional extractive sampling system. Sample gas 

is extracted from the main stack using a stainless steel probe. Particulates are removed from the 

sample gas in a heated probe filter and conveyed to the CEMS shelter using a heated sample line. 

Inside the shelter, moisture is removed from the sample gas in a gas conditioner; the dried 

sample gas is then sent to the dry-basis SO2 and O2 analyzers. The SO2 analyzer is a Teledyne 

Advanced Pollution Instrumentation (API) UV fluorescence gas analyzer.  The primary analyzer 

is a Model T100H analyzer and the backup is a Model 100EH.  The O2 analyzer is a 

paramagnetic sensor housed within the SO2 analyzer box. An in-situ Ametek Thermox Model 

WDG 210 zirconium oxide electrocatalytic analyzer is used to determine the wet-basis O2 

concentration. The stack gas moisture content is calculated from the ratio of the wet- and dry-

basis O2 measurements. The stack gas volumetric flow rate is measured using an Environmental 

Measurement Research Corporation (EMRC) Model DP-60/75 Pitot probe-based flow monitor.  
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 Stack gas mercury concentration is measured using a sorbent trap mercury 

sampler designed for automated sampling according to the requirements of Appendix K of 40 

Code of Federal Regulations (CFR) Part 75. The mercury sampler is a Model XC-6000EPC 

manufactured by Apex Instruments, Inc. Sample gas is extracted from the stack through paired 

in-stack sorbent media traps at a flow rate proportional to the stack volumetric flow rate. 

Mercury is collected on the sorbent media. Sample gas is conveyed to a gas condenser inside the 

CEMS shelter via a heated sample line. The gas condenser removes moisture from the sample 

gas, and dry gas flow meters in the mercury sampler measure the sample volume through each 

trap. After the desired sample period, the paired sorbent traps are replaced and the system is 

restarted for the next sample period. The sorbent traps from each sampling period are labeled 

appropriately and shipped to an off-site laboratory for analysis. The analytical results from the 

traps and the sample volume data are used to determine the average stack mercury concentration 

during the sampling period. The manufacturer model numbers and the instrument ranges of the 

major components of the CEMS and the mercury monitoring system are provided in Table 2-1. 

 

Table 2-1 

CEMS and Mercury Monitoring System Components 

Instrument Manufacturer and Model Number Instrument Range 

SO2/O2 analyzer (dry basis) 

(primary) 

Teledyne API/Model T100H with the O2 option 0–240 ppm SO2 

0–25% O2 

SO2/O2 analyzer (dry basis) 

(backup) 

Teledyne API/Model 100EH with the O2 option 0–240 ppm SO2 

0–25% O2 

In situ O2 analyzer (wet basis) Ametek Process Instruments, Thermox Model 

WDG-210/Insitu 

0–25% 

Volumetric flow rate monitor EMRC, Model DP-60/75 Mark 2 0–1.5 in. wc 

Mercury sorbent trap monitoring 

system 

Apex Instruments, Model XC-6000EPC NA 

 

 A data acquisition system (DAS) is used to record signals from the instruments. 

The DAS consists of an Environmental Systems Corporation (ESC) Model 8832 data logger 

(system controller) and a Windows-based software called StackVision for recordkeeping and 

reporting purposes. The data logger receives measurement readings from various instruments 

tied into it on a continuous basis and stores 1-minute, 15-minute, and 1-hour averages in its 

internal memory. The DAS software polls the data logger to obtain the stored data and records 

them in the StackVision server (polling computer). Emission rates and all other calculations are 

performed and stored in the polling computer. 
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3.0 Test Details 
 
 

 This section discusses the sampling location and plant operating conditions during 

the tests and the qualifications of the test crew. 

 

3.1 Sampling Location and Plant Operating Conditions 

 

 A sampling platform is installed on the main stack approximately 75 ft above 

ground level. A total of 12 sample ports are installed on the main stack. All ports are located 

approximately 5 ft above the platform with the exception of the volumetric flow monitor probe, 

which is located about 1 ft above the platform. Six out of the 12 ports are used for various 

instruments in the CEMS and the Appendix K mercury system. The remaining six ports will be 

used for reference method testing. All ports are located approximately 80 ft above the ground, 

58 ft above the top of the exhaust gas duct as it enters the stack, and 120 ft below the top of the 

stack. The inside diameter of the stack is 13 ft. Therefore, all sample ports will be located over 

4 diameters downstream of the last flow disturbance and 9 diameters upstream of the nearest 

flow disturbance. This location meets the minimum requirements of U.S. Environmental 

Protection Agency (EPA) Reference Method 1 (40 CFR 60 Appendix A) for selecting a 

representative sampling location.  

 

 During the RATA tests, the plant will be operated at more than 50% of normal 

load. All air pollution control equipment will be operated normally during the tests. 

Consequently, emissions during the test are expected to be similar to emissions during typical 

plant operations. 

 

3.2 Test Schedule 

 

The RATA tests will be conducted over a 2-day period—November 7 and 8, 

2018.  November 7 will be an equipment setup day along with collection of a number of runs of 

the mercury RATA.  The remaining runs of the mercury RATA will be collected on November 



 

 

3-2 

8.  The SO2 RATA runs will be collected simultaneously with the mercury RATA runs on 

November 8.   

 

3.3 Test Crew 

 

 AECOM will perform the testing. The test crew will consist of three people – one 

person in the test trailer will operate the reference method CEMS while the other two people will 

perform velocity traverses, collect moisture samples, and handle sorbent trap change-outs for the 

Method 30B system on the main stack. The test crew have extensive experience with sampling 

and analysis required for source testing.  

 

 Plant personnel will be responsible for handling sorbent trap change-outs for the 

Appendix K system.  
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4.0 Technical Approach 
 
 

 The RATA testing will be conducted in accordance with the EPA reference 

method procedures listed in Table 4-1. Section 4.1 describes the RATA testing. Descriptions of 

the EPA Reference Methods used to perform the RATA are presented in Section 4.2, while 

Section 4.3 presents the calculations. 

 

Table 4-1 

Test Procedures for Annual RATA Testing 

Parameter Reference Procedures for Initial Certification Testing 

SO2 • 40 CFR 60, Appendix B, Performance Specification 6 – Procedures and performance specifications 

for SO2 (lb/hr) RATA 

• 40 CFR 60, Appendix B, Performance Specification 2 – Procedures and performance specifications 

for NOx and SO2 CEMS 

• 40 CFR 60, Appendix A, Method 6C – SO2 concentration determination for reference method 

RATA runs 

O2 (dry and wet) • 40 CFR 60, Appendix B, Performance Specification 6 – Procedures and performance specifications 

for SO2 (lb/hr) RATA 

• 40 CFR 60, Appendix B, Performance Specification 3 – Procedures and performance specifications 

for O2 and CO2 CEMS 

• 40 CFR 60, Appendix A, Method 3A – O2 concentration determination for reference method RATA 

runs 

Volumetric flow 

rate 

• 40 CFR 60, Appendix B, Performance Specification 6 – Procedures and performance specifications 

for SO2 (lb/hr) RATA 

• 40 CFR 60, Appendix A, Method 2 – Volumetric flow rate determination for reference method 

RATA runs 

• 40 CFR 60, Appendix A, Method 3A – Dry molecular weight determination for reference method 

RATA runs 

• 40 CFR 60, Appendix A, Method 4 – Moisture determination for reference method RATA runs 

Mercury • 40 CFR 60, Appendix A, Method 30B – Procedures and performance specifications for mercury 

sorbent trap monitoring system RATA 

 

4.1 Relative Accuracy Test Audit 

 

 The RATA is a direct comparison of the permanently installed measurement 

system and concurrently measured results gathered by EPA reference methods. The SO2 CEMS 

and the mercury sorbent trap monitoring system RATA will be performed according to the 

applicable procedures cited in 40 CFR 60, Appendix B (also indicated in Table 4-1).  

 

 Traverse points for the SO2 and mercury RATA will be selected based on the 

procedures in 40 CFR 60, Appendix B, Performance Specification-2 and 40 CFR 60, Appendix 

A, Method 30B, respectively. Stratification is not expected based on the stratification tests 
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conducted previously. Therefore, for both the SO2 and mercury RATAs, short traverse points 

located at 0.4 meters, 1.2 meters, and 2.0 meters from the stack wall will be used as allowed 

under Performance Specification-2.  

 

 The SO2 RATA will consist of at least nine test runs, and each test run will be at 

least 21 minutes long. If more than nine test runs are conducted, up to three test runs can be 

rejected, resulting in at least nine test runs used to determine the relative accuracy. For the 

reference method analyzers, a gas sample will be continuously extracted and analyzed. The 

average observed concentration during each test run will be determined using an arithmetic 

average of the data logger’s 1-minute sub-averages. The gas volumetric flow rate will be 

determined in accordance with Method 2. A velocity traverse will be conducted during each test 

run. The molecular weight of the gas will be determined using Method 3A. The average 

observed concentration of O2 and carbon dioxide (CO2) during each test run will be determined 

using an arithmetic average of the data logger’s 1-minute sub-averages. The moisture content of 

the gas will be determined using Method 4. A moisture determination will be performed 

approximately once per hour (once per three test runs). The SO2 RATA data will be evaluated in 

units of SO2 lb/hour to be consistent with the facility’s emission standard. 

 

 The mercury monitoring system RATA will be performed using EPA Method 

30B as the reference test method. In each test run, the reference method mercury samples will be 

obtained by extracting the stack gas through paired sorbent traps for a duration of 30 minutes. 

All QA/QC checks required by Method 30B will be performed to validate the mercury emissions 

data from the Method 30B sorbent trap measurement system. During each reference method test 

run, mercury samples will be concurrently collected from the installed Appendix K sorbent trap 

monitoring system. Reference method samples as well as the installed Appendix K system 

samples will be analyzed off-site using an Ohio-Lumex mercury analyzer. The mercury RATA 

test data will be evaluated in units of µg/dry standard cubic meter (dscm). The compliance 

requirements of the RATA tests are summarized in Table 4-2. 
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Table 4-2 

RATA Performance Specifications 

Parameter Performance Specification 

SO2 (lb/hour) Relative accuracy ≤20% of reference method OR ≤10% of emission standard
a
 if average 

emissions during test <50% of emission standard 

Mercury (µg/dscm) Relative accuracy ≤20% of reference method  
a Emission standard = 227.7 lb/hour. 

 

4.2 U.S. Environmental Protection Agency Reference Methods 

 

 The following sections summarize the sampling procedures that will be followed 

to complete the RATA testing program. 

 

4.2.1 Method 2, Volumetric Flow Rate Determination 

 

 The gas volumetric flow rate will be determined using EPA Reference Method 2. 

An S-type Pitot tube and an inclined manometer will be used to measure the velocity pressure at 

each of 16 traverse points (4 points per each of 4 test ports) in the main stack. The traverse points 

will be located in accordance with the requirements of EPA Reference Method 1. A calibrated 

type “K” thermocouple will be used to measure the gas temperature at each traverse point. The 

velocity pressures and gas temperatures will be used in accordance with EPA Reference Method 

2 to calculate the volumetric gas flow rate for each test run. The molecular weight and moisture 

content derived from EPA Reference Methods 3A and 4, respectively, will be incorporated into 

the volumetric flow rate calculations. 

 

4.2.2 Method 3A, Dry Molecular Weight Determination 

 

 The dry molecular weight of the gas [O2, CO2, and nitrogen (N2) by difference] 

will be determined using procedures contained in EPA Reference Method 3A. A heated, stainless 

steel probe will be used to extract the gas sample from the main stack. A 3/8-in., heated Teflon 

line will transport the gas sample from the point of extraction to a gas conditioner and then to the 

O2 and CO2 analyzers. The analyzers will be located in a temperature-controlled area to minimize 

thermal affects on the calibration of the instruments. 
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 The average observed concentration, Cobs, for each test run will be determined 

using an arithmetic average of a data logger’s 1-minute sub-averages. QC procedures 

implemented during the EPA reference method testing will include three-point calibrations, bias 

checks, and a response time test. The analyzers will be calibrated before each series of test runs. 

The calibration will consist of introducing ultra-high purity N2 as a zero gas and two known 

concentrations of O2 and CO2 directly to the analyzers. Bias checks will be performed before and 

after every set of three test runs. If a 10
th

 RATA run is collected (but not an 11
th

 or 12
th

), the bias 

check for Runs 7, 8, 9, and 10 will be conducted following Run 10.  The bias check will consist 

of introducing a zero gas and one known concentration of O2 and CO2 to the sampling system at 

a point directly following the sampling probe. The measurement system response time will be 

determined during the bias check by noting the times required to achieve a stable response for 

both the zero and upscale gases. EPA Protocol 1 calibration gases will be used to perform the 

calibrations and bias checks.  

 

4.2.3 Method 4, Moisture Determination 

 

 The sample gas moisture content will be determined by gravimetrically measuring 

the weight gain of chilled impingers using procedures contained in EPA Reference Method 4. A 

moisture determination will be made approximately once per hour. The samples will be collected 

from a single point within the stack. The moisture content of the gas will be used in calculating 

the wet gas molecular weight and determining the dry gas flow rate.  

 

4.2.4 Method 6C, Sulfur Dioxide Concentration Determination 

 

 The SO2 sampling and calibrations will conform to procedures outlined in EPA 

Reference Method 6C. The sample extraction, transport, and conditioning system described in 

Section 4.2.2 for the Method 3A sampling will be used to supply sample gas to the Method 6C 

analyzer. 

 

 The average observed SO2 concentration for each test run will be determined 

using an arithmetic average of a data logger’s 1-minute sub-averages. QC procedures 
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implemented during the EPA reference method testing for SO2 will include three-point 

calibrations, bias checks, and a response time test. The SO2 analyzer will be calibrated before 

each series of test runs. The calibrations will consist of introducing ultra-high purity N2 as a zero 

gas and two known concentrations of SO2 directly to the analyzer. Bias checks will be performed 

before and after every set of three test runs. If a 10
th

 RATA run is collected (but not an 11
th

 or 

12
th

), the bias check for Runs 7, 8, 9, and 10 will be conducted following Run 10.  The bias 

check will consist of introducing a zero gas and one known concentration of SO2 to the sampling 

system at a point directly following the sampling probe. EPA Protocol 1 calibration gases will be 

used to perform the calibrations and bias checks. The measurement system response time will be 

determined during the bias check by noting the times required to achieve a stable response for 

both the zero and upscale gases.  

 

4.2.5 Method 30B, Mercury Concentration Determination 

 

 Mercury sampling and data validation will conform to the procedures in EPA 

Reference Method 30B. The sorbent trap sampling system will include the following 

components: sorbent traps, sampling probe assembly, a heated sample line, a gas condenser, and 

a gas flow metering system. The sorbent traps used in the reference method mercury sampler will 

consist of two distinct sections connected in series that will be amenable to separate analyses. 

Each sorbent trap will be permanently marked with a unique identification number for tracking 

purposes. The paired sorbent traps will be supported on a single probe and inserted directly into 

the gas stream. The sorbent trap assembly will be heated to approximately 250
o
F to prevent 

liquid condensation in the traps. Stack gas, after passing through the sorbent traps, will be routed 

to a gas condenser via a heated sample line to remove moisture. The dry gas will be metered 

using a calibrated dry gas flow metering system. 

 

 A leak check of the sampling system will be performed with the sorbent traps in 

place before and after each test run. The sample traps will be analyzed using a Ohio-Lumex 

mercury analyzer that operates based on the principle of atomic absorption spectrometry. 

Thermal decomposition will be employed to release the captured mercury from the sorbent 

media for quantification. Results from the paired traps from each test run will be averaged to 
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determine the mercury concentration for the test run. Other QC checks performed to validate the 

reference method mercury data will include an analytical bias test, field recovery test, paired 

sorbent trap agreement checks, sorbent trap Section 2 breakthrough calculations, and continuing 

calibration verification standard (CCVS) analyses. 

 

4.3 Relative Accuracy Test Calculations 

 

 The following sections detail the calculations that will be performed during data 

reduction and relative accuracy determination activities. 

 

4.3.1 Calibration Error Corrections 

 

 For each test run of the SO2 RATA, the mean of the reference method observed 

concentrations will be calculated. The mean values for SO2, CO2, and O2 will be corrected for 

calibration error (drift/bias) using the following equation: 

where: 

 

Ccorr = Cobs corrected for drift/bias, parts per million (ppm) or vol%;  

Cobs = Average observed analyzer concentration during test, ppm or vol%;  

Co = (Pretest system zero response + post test system zero response)/2, ppm or vol%; 

CMA = Actual concentration of calibration gas used, ppm or vol%; and 

CM = (Pretest system calibration response + post test calibration response)/2, ppm or vol%. 

 

4.3.2 Sulfur Dioxide Mass Emission Rate Calculations 

 

 For each test run of the SO2 RATA, the mass emission rate for SO2 in pounds per 

hour (lb/hour) will be calculated using the following equation: 
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where: 

Eh = Mass emission rate, lb/hour; 

K = 1.66 × 10
-7

 for SO2 (lb/standard cubic foot)/ppm; 

Ccorr = Cobs corrected for drift/bias, dry basis, ppm; 

Qh = Volumetric flow rate, wet basis, standard cubic feet per minute; 

60 = 60 minutes/hour; and 

Bwo = Gas moisture, %. 

 

4.3.3 Mercury Concentration Calculations 

 

 For each test run of the mercury RATA, the mercury concentration in µg/dscm 

will be calculated using the following equation: 

 

2
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Where: 

Hgavg =  Average mercury concentration for the test run (µg/dscm); 

Hgtrap1 =  Mercury measured from sorbent trap 1 (µg); 

Hgtrap2 =  Mercury measured from sorbent trap 2 (µg); 

VDGM1 =  Total volume of dry gas metered through sorbent trap 1 (dscm); and 

VDGM2 =  Total volume of dry gas metered through sorbent trap 2 (dscm). 

 

4.3.4 Relative Accuracy Calculations 

 

 The relative accuracy test is a direct comparison of the permanently installed 

monitoring system and concurrently measured results gathered by EPA reference method. The 

arithmetic difference between the reference method and the installed system output will be 

calculated for each test run. These arithmetic differences will then be used to calculate the mean 

of the difference, standard deviation, confidence coefficient, and relative accuracy, using the 

following equations. 

 

a) Arithmetic mean equation: 
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 where: 

 n = number of data points; and 
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b) Standard deviation equation: 
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c) Confidence coefficient equation: 

 

n

S
  t CC d

0.975=  

 

 where: 

 t0.975 = t-value (see following table). 

 

t-values 

n
a 

t0.975 n
a 

t0.975 n
a 

t0.975 

2 12.706 7 2.947 12 2.201 

3 4.303 8 2.365 13 2.179 

4 3.182 9 2.306 14 2.160 

5 2.776 10 2.262 15 2.145 

6 2.571 11 2.228 16 2.131 
a The t-values are corrected for n-1 degrees of freedom. 

 Use n equal to the number of individual values. 

 

d) Relative accuracy equation: 

 

100    
RM

CC    d
  RA ×

+
=  

 

 where: 

 RA = Relative accuracy; 

 d = Absolute value of the mean of differences; 
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 CC = Absolute value of the confidence coefficient; and 

 RM = Average reference method value or emission standard. 
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5.0 Quality Assurance/Quality Control Procedures 
 
 

 The objective of AECOM’s QA Program is to ensure the accuracy and precision, 

as well as the reliability, of the data collected and generated for AECOM’s clients and to meet 

the data quality objectives of the regulatory or accrediting bodies. Management, administrative, 

statistical, investigative, preventive, and corrective techniques will be employed to maximize the 

reliability of data. 

 

 During the RATA testing, a strict QA/QC program will be adhered to. Before 

actual sampling on-site, sampling equipment will be thoroughly checked to ensure that each 

component will be clean and operable. Equipment calibration data forms will be compiled and 

reviewed for completeness and accuracy to ensure the acceptability of the equipment. Upon 

arrival on-site, the equipment will be unloaded, inspected for possible damage, and then 

assembled for use. Any damaged or faulty equipment will be tagged and removed from service 

until it can be repaired.  

 

5.1 U.S. Environmental Protection Agency Reference Method Analyzer 
Calibrations 

 

 The reference method analyzer calibrations will conform to the procedures 

outlined in EPA Reference Methods 3A and 6C. EPA Protocol 1 gas standards will be utilized 

for all reference method calibrations.  

 

5.1.1 Analyzer Calibration Error Checks 

 

 Zero and two upscale concentration gases will be introduced to each analyzer and 

the responses recorded. The calibration error checks will be considered successful if the 

difference between each of the certified concentrations (obtained from certificates of analysis) 

and the analyzer responses are within ±2% of the analyzer range for each of the calibration 

gases. 
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5.1.2 System Bias Checks 

 

 To determine the impact of the sample lines, pump, and sample cooler on the 

analyzer readings, a tee will be used to introduce calibration gases (zero and upscale 

concentrations) to the sampling system at a point directly following the sampling probe. The 

analyzer responses will be recorded and compared to the responses recorded when calibration 

gases are introduced directly to the analyzers for the analyzer calibration checks. The system bias 

checks will be considered successful if the difference between the readings is within ±5% of the 

analyzer range for each of the calibration gases. 

 

5.1.3 System Drift 

 

 During the field test, system drift will also be determined. The system drift checks 

will be considered successful if the difference between initial and final system bias readings is 

within ±3% of the analyzer range for calibration gases. 

 

5.2 Reference Method Mercury Sampling and Analytical Quality 
Assurance/Quality Control Checks 

 

 This section briefly describes the QA/QC checks that will be performed to 

validate the mercury emissions data from Reference Method 30B sorbent trap measurement 

systems. Table 9-1 in Method 30B summarizes the QA/QC performance criteria for this 

reference method. 

 

5.2.1 Analytical Bias Test 

 

 Before analyzing the field samples, an elemental mercury (Hg
0
) and mercuric 

chloride (HgCl2) analytical bias test will be performed in accordance with the procedures in 

Section 8.2.3 of Method 30B. This test demonstrates the ability to recover and accurately 

quantify Hg
0
 and HgCl2 from the chosen sorbent media. 
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5.2.2 Field Recovery Test 

 

 The field recovery test provides a program-specific verification of the 

performance of the combined sampling and analytical approach. The field recovery test will be 

performed as per Reference Method 30B Section 8.2.6. Three sets of paired samples, in which 

one of each pair will be spiked with a known level of mercury, will be collected and analyzed. 

The average recovery of the spiked samples will be used to verify the performance of the 

measurement system under field conditions. 

 

5.2.3 Sampling System Leak Checks 

 

 Leak checks of the entire sampling system will be performed before and after 

each test run per Reference Method 30B Section 8.3. 

 

5.2.4 Analytical System Calibration 

 

 A multipoint calibration of the mercury analyzer will be performed each day prior 

to analyzing test samples. A CCVS will be analyzed at least once every 10 samples. 

 

5.2.5 Data Validation 

 

 The reference method mercury measurements will be validated by calculating the 

percent breakthrough to the second section of the sorbent trap, the relative deviation between the 

mercury concentrations measured with the paired sorbent traps, and based on the results of the 

analytical bias test and the field recovery test. 

 

5.3 Sampling Equipment Quality Control Procedures 

 

 The sampling equipment used will be calibrated before and after each field effort 

according to manufacturers’ specifications; EPA Quality Assurance Handbook for Air Pollution 

Measurement Systems, Volume III (EPA-600/4-7-027b); and 40 CFR 60. Calibrations will be 

performed with standards that are National Institute of Standards and Technology traceable when 
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applicable. The standards include multipoint dry gas meter calibration, standard Pitot tubes, 

thermocouples, and EPA Protocol I certified gases.  
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1. INTRODUCTION/OVERVIEW 

 

 Gateway Energy & Coke Company (GECC) operates a 120 oven heat recovery coke 

making facility in Granite City, Illinois. A series of stack tests were performed at GECC on 

Bypass Vent Stack No. 5 over the periods of September 17 through 20, 2018, and October 4 and 

5, 2018. These tests were performed to collect information required by a Consent Decree (CD). 

 

 SunCoke Energy, Inc.; Haverhill North Coke Company; and GECC (collectively, 

SunCoke) entered into a CD with the United States and the states of Ohio and Illinois to resolve 

alleged Clean Air Act violations. This CD became effective on November 7, 2014. Paragraph 29 

of the CD requires stack testing of one of the bypass vent stacks at GECC during flue gas 

desulfurization (FGD) system maintenance that is scheduled to last more than 2 days. GECC 

performed FGD maintenance beginning on September 4, 2018, for a period exceeding 2 days and 

performed the required tests on Bypass Vent Stack No. 5 as required by the CD. GECC 

previously submitted a test protocol to United States Environmental Protection Agency (USEPA) 

and Illinois EPA on July 13, 2018. Paragraph 33 of the CD requires submission of a report 

documenting the results of the test by no later than 60 days after the test. This report satisfies that 

requirement. 

 

 Table 1 shows the test results compared to CD limits. 

 

Table 1. Bypass Vent Stack Test Results 
Pollutant CD Limit Test Result Comply with CD limit? 

Total PM/PM10 (filterable plus condensable – 
pounds/hour) 

34.3 21.2 Yes 

Lead (pounds/hour) 0.186 0.089 Yes 
Mercury (pounds/hour) NA 0.0039 NA 
Initial NOX Test (pounds/hour) 
NOX Retest (pounds/hour) NA 22.6 

19.3 NA 

Hydrogen chloride (pounds/hour) NA 53.6 NA 
Sulfuric acid mist (pounds/hour) NA 8.0 NA 
 

 The remainder of this report contains CD requirements (Section 2), test results 

(Section 3), test methods (Section 4), sample train diagrams (Appendix A), production data 
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(Appendix B), Relative Accuracy Test Audit Report (Appendix C), calculations and field data 

(Appendix D), analytical reports (Appendix E), and calibration information (Appendix F). 
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2. CONSENT DECREE TEST REQUIREMENTS 

 

 The CD requires that a series of tests be performed during periods of FGD maintenance 

scheduled to last more than 2 days. These tests were performed September 17 to 20 and October 

4 and 5, 2018. The measured pollutants were: 

 

• Particulate matter (PM) and particulate matter less than 10 microns diameter (PM10) 

• Lead 

• Mercury  

• Hydrogen chloride (HCl) 

• Sulfuric acid mist (H2SO4) 

• Nitrogen oxides (NOX) 

 

 A relative accuracy test audit (RATA) of the bypass vent continuous emission monitor 

(CEM) for sulfur dioxide (SO2) was also performed during the same FGD outage at GECC. A 

copy of the RATA report is included as Appendix C of this report. 
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3. STACK TEST RESULTS 

 

 The 120 ovens at GECC operate on a 48-hour coking cycle. Generally, half the ovens are 

pushed and charged each day. For example, the 60 odd-numbered ovens are pushed and charged 

one day and the 60 even-numbered ovens are pushed and charged the next. There are two 

production runs per day; approximately one-fourth of the ovens are pushed and charged during 

each production run. Production at GECC typically occurs from approximately 19:00 in the 

evening until 04:00 the next morning. 

 

 Paragraph 19 of the CD requires that emissions be minimized during all bypass venting. 

This includes restrictions on the maximum average coal charge (an average 42.5 tons/oven for 

the facility) and the maximum coal sulfur content (allowed up to 1.1%). The coal charge tonnage 

was near the maximum allowed and the coal sulfur was representative of typical operations: 

 

• Coal charge during all tests: 41.4 tons per oven average 

• Coal sulfur during tests: 0.78% to 0.86% by weight  

 

 The coal charge to each oven is measured by a calibrated weigh bin, which batches each 

coal charge onto a conveyor belt prior to charging it to the oven. During the test, GECC 

complied with the CD requirement for emissions minimization, which requires a maximum of 

42.5 tons on average charged per oven and a maximum coal sulfur of 1.1%. The date and 

average amount of coal charged to the ovens during the tests are shown in Appendix B. The coal 

sulfur analysis during the tests is also included in Appendix B.  

 

 The bypass vent stacks at GECC were opened to begin FGD maintenance on September 

4, 2018. The RATA was performed on September 17, 2018, from approximately 11:30 to 16:30. 

The initial stack tests started September 18, 2018, at approximately 16:00 and were completed on 

September 20, 2018, at approximately 17:30. After reviewing the initial test results, it was noted 

that NOX concentrations (80 parts per million [ppm]) were higher than typically observed. Upon 

investigation, it was determined that the plug that was installed to isolate the bypass vent stack 

from the gas sharing tunnel, which is currently under construction, was not fully sealed. Natural 
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gas burners were being used to cure refractory in the ductwork adjacent to the bypass vent stack 

and NOX emissions from the natural gas burners were pulled into the bypass vent stack during 

the test. This increased the emissions of NOX at the bypass vent stack, resulting in emissions that 

were not representative of normal operations. This curing work was a one-time activity to cure 

the refractory in the new gas sharing tunnel. 

 

 GECC contacted USEPA and proposed to retest NOX emissions under representative 

conditions pursuant to the original test protocol submitted on July 13, 2018. USEPA concurred 

but required that additional NOX test runs be performed during production and early in the 

coking cycle. These additional NOX tests were performed starting October 4, 2018, at 

approximately 12:30 and completed on October 5, 2018, at approximately 11:30.  

 

 Three test runs were performed for each pollutant during the initial tests as described in 

the Test Protocol (July 2018). One test run was performed during pushing and charging 

(conducted during the first pass on the heat recovery steam generator [HRSG] Stack No. 5 

ovens). Pushing and charging requires approximately 8 to 9 hours each day. The other runs were 

performed in the mid to late parts of the production cycle where there is no pushing and 

charging. Typically no pushing and charging occurs during the other 15 to 16 hours of the day. 

The average emissions rates are based on the average of these three test runs. 

 

 The stack tests for PM and H2SO4, and the initial NOX test were performed on 

September 18 and 19. The emissions, supporting information, and compliance evaluation for the 

test runs are presented in Table 2. The NOX emissions exceeded the permit limit because the test 

conditions were not representative of typical operating conditions (additional emissions vented to 

bypass stack from curing refractory). 
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Table 2. HRSG Bypass Vent Stack No. 5 Test Results for PM, H2SO4, and NOX 

 

 
 

  

Sampling Train Parameters Average

Run No. 1 2 3
Date 9/18/2018 9/18/2018 9/19/2018
Run times 16:08-18:21 23:26-01:34 11:48-13:54
Sample time (minutes) 120 120 120 120
Volume sampled (dscf) 58.92 67.16 68.78 64.96
Moisture Content (% Vol.) 12.7 16.9 14.8 14.8
Percent Isokinetic 100.0 104.4 102.1 102.2

Run No. 1 2 3
Date 9/18/2018 9/19/2018 9/19/2018
Run times 16:40-17:40 00:04-01:04 12:14-13:14
Sample time (minutes) 60 60 60 60
Volume sampled (dscf) 16.11 15.91 16.42 16.14

Average charge/oven (wet tons coal)
Time in cycle late production mid
O2 (%) 6.20 5.30 7.30 6.3
CO2 (%) 10.00 10.80 8.90 9.9
Stack Gas Temperature (oF) 1,762                    1,829               1,706                 1,766                    
Stack Velocity (ft/sec.) 52.3 61.8 59.5 57.9
Gas Flow Rate (ACFM) 199,493                235,876           227,283             220,884                
Gas Flow Rate (SCFM) 46,642                  53,521             54,691               51,618                  
Gas Flow Rate (DSCFM) 40,710                  44,463             46,586               43,919                  
Concentration total PM/PM10 (gr/dscf) 0.038 0.077 0.053 0.056
Particulate Mass Rate (pounds/hour)
  Filterable PM/PM10 5.3 22.4 8.5 12.1
  Total PM/PM10 (filterable plus condensable) 13.2 29.3 21.1 21.2
NOx concentration (ppm) 59.7 74.6 79.9 71.4
NOx Mass Rate (pounds/hour) 17.4 23.8 26.7 22.6
H2SO4 concentration (ppm) 11 14 10 12

H2SO4 mass rate (pounds/hour) 6.9 9.8 7.3 8.0

Permit and CD Particulate Emission Limit (filterable 
plus condensable) - pounds/hour 34.3

  Comply with limit? Yes

NOx Emission Limit (pounds/hour) 20.8

  Comply with limit?
No

(retest showed 
compliance)

H2SO4 Emission Limit (pounds/hour) 19.4

  Comply with limit? Yes

PM/PM10

41.2

Compliance 
Evaluation

H2SO4
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 USEPA agreed to retesting for NOX but suggested an expanded series of test runs. The 

following NOX test runs were performed during the retest: 

 

• Start sampling after second oven under stack was charged 

• Next run started as soon as possible after previous 

• Next run started as soon as possible after previous 

• Mid cycle 

• Late cycle 

 

 Table 3 shows the results of the NOX retests. It was observed that stack conditions were 

not representative during Run No. 1 due to an open damper. The damper was closed for the next 

five test runs (which increased NOX emissions). The average of the five representative NOX test 

runs demonstrated compliance with the permit limit. 

 

 The stack tests for lead, mercury, and HCl were performed on September 19 and 20 on 

approximately the same schedule as the PM and H2SO4 tests (one test run during production 

with other runs at different times in the cycle). The emissions, supporting information, and 

compliance evaluation for the test runs are presented in Table 4. 

 

 Air-cooled probes that were 11 feet long were used for the PM tests on September 18 and 

19. The temperatures during all the tests on Bypass Vent Stack No. 5 were higher than typically 

encountered with the result that the primary and backup air-cooled probes were warped to the 

point that they could not be used after the PM tests. Air-cooled 7 foot probes were used for the 

lead and mercury tests on September 19 and 20. The disadvantage of the shorter probes was that 

they could only reach half the traverse points. The partial traverse data were used to determine 

the gas flow rates for the lead and mercury tests. The lead and mercury test data appear valid 

based on a comparison of the gas flow data from all tests. In addition, the NOX testing 

demonstrated that the stack is not stratified. This is discussed in more detail in Section 4.9. 
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Table 3. HRSG Bypass Vent Stack No. 5 Retest for NOX 

 

 
 

  

Parameters
Average All 

Representative 
Runs [B]

Time in cycle mid late
production 
(after 2nd 

oven charged)

early
(after Run 3)

early
(after Run 4) mid

Average charge/oven (wet tons coal) 40.8 40.8 40.8 40.8 41.6 41.6
Run No. 1 [A] 2 3 4 5 6
Date 10/4/2018 10/4/2018 10/4/2018 10/4/2018 10/5/2018 10/5/2018
Run times 12:30 - 13:39 16:10 - 17:13 21:30 - 22:33 23:07 - 00:09 00:41 - 1:45 10:16 - 11:37
Sample time (minutes) 60 60 60 60 60 60 60
Moisture Content (% Vol.) 15.8% 12.8% 15.9% 14.9% 14.0% 14.2% 14.4%
O2 (%) 12.7% 8.8% 6.0% 7.0% 7.9% 7.8% 7.5%
CO2 (%) 5.4% 8.2% 10.0% 9.2% 8.7% 8.7% 9.0%
Stack Gas Temperature (oF) 1,134          1,549          1,549               1,724             1,675            1,670          1,633                
Stack Velocity (ft/sec.) 58.2 52.5 52.8 57.7 56.6 58.7 55.7
Gas Flow Rate (ACFM) 222,328 200,382 201,405 220,317 215,959 223,776 212,368
Gas Flow Rate (SCFM) 72,949 52,135 52,327 52,650 52,782 54,740 52,927
Gas Flow Rate (DSCFM) 61,411 45,460 44,029 44,810 45,416 46,990 45,341
NOx concentration (ppm) 26.0 56.3 65.2 67.8 51.2 57.3 59.6
NOx Mass Rate (pounds/hour) 11.4 18.3 20.6 21.7 16.6 19.3 19.3

Permit NOx Emission Limit (pounds/hour) 20.8
    Comply with limit? Yes

Notes: A - Damper open. Run not representative.
B - Exluding Run 1
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Table 4. HRSG Bypass Vent Stack No. 5 Test Results for Lead, Mercury, and HCl 
 

 
 

 

Sampling Train Parameters Average

Run No. 1 2 3
Date 9/19/2018 9/20/2018 9/20/2018
Run times 23:06-24:42 12:04-13:40 15:58-17:34
Sample time (minutes) 96 96 96 96
Volume sampled (dscf) 53.03 45.88 50.73 49.88
Moisture Content (% Vol.) 18.0 16.0 14.7 16.3
Percent Isokinetic 105.7 104.0 103.6 104.4

Run No. 1 2 3
Date 9/19/2018 9/20/2018 9/20/2018
Run times 23:15-24:15 12:05-13:05 16:00-17:00
Sample time (minutes) 60 60 60 60
Volume sampled (dscf) 31.05 31.44 31.48 31.32
Moisture Content (% Vol.) 18.5 16.5 15.4 16.8

Average charge/oven (wet tons coal)
Time in cycle production mid late
O2 (%) 5.30 6.30 7.20 6.3
CO2 (%) 10.20 9.80 9.20 9.7
Stack Gas Temperature (oF) 1,827                    1,768               1,673                 1,756             
Stack Velocity (ft/sec.) 61.0 50.9 53.4 55.1
Gas Flow Rate (ACFM) [A] 232,820                194,128           203,897             210,282         
Gas Flow Rate (SCFM) [A] 52,874                  45,393             49,630               49,299           
Gas Flow Rate (DSCFM) [A] 43,356                  38,109             42,329               41,265           
Lead concentration (ug/m3) 794 429 486 569
Lead emission rate (lb/hour) 0.129                    0.061               0.077                 0.089             
Mercury concentration (ug/m3) 22.8 24.9 28.9 25.6
Mercury emission rate (lb/hour) 0.0037                  0.0036             0.0046               0.0039
HCl concentration (ppm) 280 217 186 228

HCl mass rate (pounds/hour) 69.1 47.0 44.8 53.6

Permit lead emission limit (pounds/hour) [B] 0.065

  Comply with limit? No

CD lead emission limit (pounds/hour) 0.186

  Comply with limit? Yes

Notes: A - Partial traverse - see discussion in text
B - Submitted permit application October 26, 2010 to revise lead limit to 0.186 pound/hour

Lead/ Mercury

41.9

Compliance 
Evaluation

HCl
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4. STACK TEST METHODS 

 

 The test methods are listed in Table 5. Each test was based on USEPA reference methods 

or alternative methods approved by USEPA.  

 

Table 5. Test Methods 
Emission Unit Pollutant Test Method Reference Comment 

Bypass vent stack 
No. 5 

Traverse point layout USEPA Method 1  
Gas flow rate USEPA Method 2  
Gas molecular weight USEPA Method 3A Measured O2 and CO2 
Moisture USEPA Method 4  
PM/PM10 USEPA Method 5/202  
NOX USEPA Method 7E  
SO2 USEPA Method 6C RATA CEM pollutant 
H2SO4 USEPA Conditional Test 

Method (CTM)-13 
Controlled condensate method 

HCl USEPA Method 26A  
Lead and Mercury USEPA Method 29  

 

 This section contains a brief description of the sampling and analytical procedures for 

each method that was employed during the test program. Any deviations from the methods are 

also discussed. 

 

4.1 Sampling Point Determination – USEPA Method 1 

 

 The number and location of the sampling or traverse points was determined according to 

the procedures outlined in USEPA Method 1. The sample location was inspected to ensure 

USEPA Method 1 criteria are met. All points were at least 1.0 inch from the stack wall, per 

Method 1. The bypass vent stack required a 24 point traverse for isokinetic sampling, which was 

spread evenly across two sampling ports. 

 

4.2 Flue Gas Velocity and Volumetric Flow Rate – USEPA Method 2 

 

 The flue gas velocity and volumetric flow rate were determined according to the 

procedures outlined in USEPA Method 2. Velocity measurements were made using S-type Pitot 

tubes that had been calibrated in a wind tunnel according to USEPA Method 2 criteria. 
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Differential pressures were measured with a fluid-inclined manometer. Flue gas temperatures 

were measured with Type K thermocouples equipped with digital readouts.  

 

4.3 Flue Gas Composition – USEPA Method 3A 

 

 Flue gas analysis for O2 and carbon dioxide (CO2) concentrations to determine the flue 

gas dry molecular weight was performed in accordance with USEPA Method 3A directly 

utilizing CEMs for each gas or by obtaining integrated samples that were then analyzed by 

CEMs for each gas. The concentrations of O2 and CO2 were reported in percent levels. 

 

4.4 Flue Gas Moisture Content – USEPA Method 4 

 

 The flue gas moisture content was determined in conjunction with each USEPA Method 

5/202, Method 29, and Method 26A sampling trains and according to the sampling and analytical 

procedures outlined in USEPA Method 4. The impingers were connected in series and contained 

reagents as described in Sections 4.5, 4.6, and 4.9. The impingers were contained in an ice bath 

to ensure condensation of the moisture in the flue gas stream. Any moisture that was not 

condensed in the impingers was captured in the silica gel; therefore, all moisture was weighed 

and entered into moisture content calculations. 

 

4.5 PM/PM10 – USEPA Methods 5/202 

 

 The CD requires testing for PM and PM10. PM consists of two components – filterable 

and condensable. It was not practicable to measure filterable PM10 in the GECC bypass vent 

stacks because the temperature (over 1,800ºF) was outside the range of the equipment typically 

used for Method 201A (400ºF). Certain modifications to the method may be used to extend the 

range to 500ºF. As discussed in the test protocol, the equipment described in Method 201A 

cannot be used above this temperature without alternate construction techniques and the use of 

exotic materials (40 CFR 60, Appendix A, Method 201A, 8.6.1). In any event, Method 201A 

uses an in-stack filter after the cyclone, which limits the temperature to approximately 1,000ºF. 

Therefore, PM10 emissions were assumed to be the same as PM emissions. 
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 The sampling probe was fitted with a calibrated, S-type Pitot for measuring exhaust gas 

flow rates and a K-type thermocouple for measuring the gas stream temperature. The absence of 

cyclonic flow was verified prior to performing the compliance tests.  

 

 The filterable PM was measured in accordance with USEPA Reference Method 5. The 

filterable PM was performed by extracting a sample of the stack exhaust gas stream through a 

one-piece quartz nozzle and liner encased in an air-cooled probe. The probe was attached to a 

heated, glass filter holder containing a pre-weighed, glass-fiber filter. The filter heater box was 

maintained at a temperature of 248°F +25°F as measured by a K-type thermocouple in the filter 

holder housing. 

 

 At the conclusion of each test run, the sample train was recovered by rinsing the sample 

probe and nozzle three times with acetone into a sample container. The filter was removed from 

the filter holder and placed into a Petri dish and sealed for transportation. The front half of the 

glass filter holder and connecting elbow were rinsed with acetone into the probe wash sample 

container. A sample of the acetone used in the sample recovery was collected and analyzed as a 

reagent blank. The acetone rinses and filters were analyzed for filterable PM. 

 

 The condensable fraction of PM was measured using the procedures described in USEPA 

Reference Method 202. The impinger train contained a water-jacketed coil condenser between 

the heated filter outlet and inlet to the first impinger. The water condensed in the coil condenser 

drops into a knockout impinger. The second impinger is initially empty. The cooled gas then 

passes through a Teflon filter maintained in the range of 65°F to 85°F. The third impinger 

initially contains 100 mL of distilled water. The fourth impinger contains approximately 

200 grams of indicating silica gel. The third and fourth impingers are placed in an ice bath to 

maintain the impinger train outlet temperature at ≤65°F. 

 

 After testing, the impinger train was moved to the test trailer and connected to a cylinder 

of pure nitrogen and purged for 60 minutes at a flow rate of 14 L/min. The condenser, first two 

impingers, connecting glassware, and front-half of the Teflon filter holder were rinsed with water 
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for the inorganic sample and with acetone followed by hexane for the organic sample. The 

Teflon filter, organic and inorganic rinses, and reagent blanks were analyzed for inorganic and 

organic condensable PM. 

 

4.6 HCl – USEPA Method 26A 

 

 The HCl sampling was performed using an USEPA Method 26A sampling train. The 

train consisted of a quartz liner fitted into an air-cooled sampling probe. This is required because 

the stack temperature was at least 1,800°F. The probe was connected to a heated, glass filter 

holder containing a quartz filter. The outlet of the filter holder was connected to a series of ball-

joint impingers. The first and second impingers were the Greenburg-Smith type and each 

contained 100 mL of 0.1N sulfuric acid (H2SO4). The third impinger was a modified Greenburg-

Smith impinger containing water. The fourth impinger was a modified Greenburg-Smith 

impinger containing 200 grams of indicating silica gel. Only the impingers that absorb HCl (the 

H2SO4 impingers) were analyzed. 

 

4.7 H2SO4 – Conditional Test Method 13 (CTM-13) 

 

 Conditional Test Method 13 (CTM-13) method, also known as NCASI Method 8A, was 

developed as an alternative to USEPA Method 8 for determining H2SO4 emissions from Kraft 

recovery furnaces. It has been observed that the reference method, USEPA Method 8, can be 

subject to significant interference from SO2 as well as sulfates if they are present in the PM. This 

alternative method uses a quartz in-line filter to remove PM from the gas stream prior to 

capturing H2SO4. The use of a controlled condensation technique instead of impingers reduces 

the potential for positive bias from SO2. This conditional test method was used because the 

expected sulfur trioxide concentration was small (less than 20 ppm), and the alternate test 

method is likely to be more accurate in this situation. 

 

 The CTM-13 sampling train consisted of a quartz tube wrapped in an insulating blanket 

that was used as the sampling probe. The exit of the probe was connected to a filter holder 

containing a quartz filter, which was maintained at a temperature of >500°F by means of a 
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cylindrical heating mantle. The outlet of the filter holder was connected to a modified Graham 

condenser that was constructed with a Type-C glass frit and 200 cm of 5mm ID glass tubing 

condenser coil. The outer condenser chamber contained water maintained at a temperature range 

of 140°F to 180°F by means of a recirculating water bath. The outlet of the heated coil condenser 

was connected to a series of glass impingers. The first impinger was a Greenburg-Smith filled 

with 100 mL of 3% hydrogen peroxide (H2O2). The second impinger was a modified Greenburg-

Smith also filled with 100 mL of 3% H2O2. The third impinger was a Greenburg-Smith filled 

with 100 mL of distilled water. The fourth impinger was a modified Greenburg-Smith filled with 

200 grams of indicating silica gel. The sampling train was connected, by means of an umbilical 

cord, to the control console. The control console contained the dry gas meter, sampling pump, 

heat controllers, and sample rate controls. 

 

 The CTM-13 sample train was operated by placing the end of the quartz sample tube 

approximately 3 feet into the vent stack. A gas sample was then extracted from a single sampling 

point in the stack, at a constant sample rate of 10.0 L/min (±10%), for a 1-hour period. Leak 

checks were performed at both the beginning and ending of a sample test run. 

 

 At the conclusion of the test run, the CTM-13 sample train was removed from the 

sampling platform and recovered in the test trailer. The sample recovery was performed by 

rinsing the H2SO4 condenser with distilled water. The H2SO4 condenser rinse was collected into 

sample containers. The impingers were discarded since they are designed to collect SO2, which 

was not a target pollutant for these tests. The H2SO4 sample containers were then sealed at the 

site for subsequent analysis. The CTM-13 analysis was performed by suppressed ion 

chromatography.  

 

4.8 NOX/SO2/O2/CO2 – USEPA Method 6C and 7E 

 

 AECOM operated a CEM for SO2 according to USEPA Method 6C during the RATA. 

Ten SO2 tests were performed for the RATA. AECOM operated CEMs for NOX and O2/CO2 

according to USEPA Methods 7E and 3A, respectively, for the stack tests. The CEM analyzers 

were calibrated before the start of testing. System bias checks were performed before and after 
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each test stack test run and after every third run for the SO2 RATA. The calibration and bias 

checks used USEPA protocol gases according to USEPA Method 7E and Method 3A guidelines. 

The gases were measured continuously, and an electronic data logger recorded 1-minute 

averages for the test runs.  

 

 The CEM sampling was performed by placing a sample probe in the stack to withdraw a 

continuous gas sample. The stack profile was not stratified as demonstrated by measuring the 

NOX concentrations at 16.7%, 50%, and 83.3% of the stack diameter. The gas sample was 

transported through a heated, Teflon sample line to an electric gas chiller that removed moisture 

from the gas stream. Exiting the gas chiller, the dried sample gas was distributed to each CEM 

for subsequent analysis. 

 

4.9 Lead and Mercury – USEPA Method 29 

 

 The lead and mercury sampling was performed using an USEPA Method 29 sampling 

train. The sample train consisted of an integrated quartz nozzle and probe liner fitted into an air-

cooled sampling probe. This is required because the stack temperature was at least 1,800°F. The 

outlet of the probe was connected to a heated, glass filter holder containing a quartz fiber filter. 

The outlet of the filter holder was connected to a series of ball-joint impingers. The first 

impinger was a modified Greenburg-Smith containing 100 mL of a 5% nitric acid (HNO3)/10% 

H2O2 mixture. The second impinger was a Greenburg-Smith containing a 5% HNO3/10% H2O2 

mixture. The third impinger was a modified Greenburg-Smith and was initially empty. The 

fourth and fifth impingers were modified Greenburg-Smith types containing a mixture of 4% 

potassium permanganate (KMnO4)/10% H2SO4. The sixth impinger was a modified Greenburg-

Smith containing 200 grams of indicating silica gel. The remainder of the sampling train was 

identical to the previously described Method 5/202 train. 

 

 The Method 29 train was operated in the same way as the Method 5 train, except the total 

sample volume collected was at least 70 dry standard cubic feet to ensure adequate detection 

limits of the target metals. At the conclusion of the sample run, the Method 29 sample train was 

removed from the stack to the sample recovery trailer for subsequent recovery per Method 29 
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procedures. The sample probe was washed on the stack to avoid potential breakage of the probe 

liner. 

 

 At the conclusion of each Method 29 test run, the sample train was recovered by washing 

the nozzle/probe assembly and front half of the filter holder three times with 0.1N HNO3 into a 

sample container. The impinger train was then disassembled and each impinger weighed to 

determine the moisture gained during the sample run. The liquid contents of impingers one and 

two were transferred into a sample container along with the 0.1N HNO3 rinse. Impinger three 

was also rinsed with 0.1N HNO3. The contents of impingers four and five were transferred into a 

sample container. The impingers were then rinsed with 100 mL of fresh KMnO4 solution. The 

rinse was transferred to a separate sample container. The impingers were then rinsed with 

100 mL of deionized water and added to the same sample container. A 25 mL rinse of 8N HNO3 

was performed and collected into a separate sample container. The silica gel in the last impinger 

was recovered for subsequent reconditioning. 

 

 Samples of the filter, deionized water, impinger solutions, and rinse solutions were 

collected along with the actual test samples to serve as blanks for the tests. The blank samples 

were analyzed along with the actual test samples. 

 

4.9.1 Deviation from Test Protocol 

 

 The bypass vent stacks are difficult to test. The ports are very near the top of the stack 

where the exhaust plume can “bend” down and affect test personnel. Movement around the stack 

is restricted by a small test platform (approximately 4 feet wide) and by the open stack lids and 

their pneumatic cylinders. 

 

 A deviation from the isokinetic method has been previously approved (May 2016 tests at 

Haverhill Coke Company) for bypass vent stack testing to minimize the number of times each 

train is removed from the port and physically moved. A complete velocity traverse of 24 points 

(4 ports) is performed to determine the average velocity. One of the ports is chosen that has a 

representative velocity. The isokinetic train (Method 5/202 or Method 29) is installed in the 
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representative port for the entire run and velocities in the other ports are measured periodically 

with a Pitot tube at appropriate intervals during each test run. This procedure ensures that the 

average velocity is determined for each run by measuring the velocities at each traverse point 

while protecting the integrated probe and nozzle by minimizing the thermal shock and movement 

of the sample train. Most importantly this procedure does not require the test crew to try to move 

the sampling equipment around the narrow platform and its obstructions. 

 

 This alternate procedure was proposed to USEPA for the previous bypass vent stack tests 

at GECC (May 2017). However, USEPA suggested use of air-cooled 11 foot long probes with 

quartz liners. These longer probes allow sampling at all traverse points in the stack from two 

ports that are located such that the sampling equipment does not have to be moved around the 

stack. The 11 foot long air-cooled probes have been used for previous tests at GECC and other 

heat recovery coke making facilities where stack temperatures were in the general range of 

1,300ºF to 1,600ºF. Each probe gradually bends and warps to the point where it cannot be used 

after approximately six to nine test runs.  

 

 An 11 foot air-cooled probe was used for the PM tests. However, stack temperatures were 

high enough (up to 1,900ºF) to cause both the primary and backup air-cooled probes to warp to 

the point that they could not be used after the PM tests. Air-cooled 7 foot probes were used for 

the lead and mercury tests. The disadvantage of the 7 foot air-cooled probes is that they only 

reach half the traverse points. The advantage of 7 foot air-cooled probes is that they do not 

extend as far into the stack and are less likely to bend and warp at higher temperatures. The gas 

flow measurements used to determine lead and mercury emissions were based on the partial 

traverses of the stack using the 7 foot air-cooled probes. 

 

 Distribution of pollutants within the stack is not an issue. The stack was demonstrated to 

be not stratified during the NOX tests. 

 

 Figure 1 shows a comparison of the gas flow rates (dry standard cubic feet per minute 

[dscfm]) measured for the PM tests and the lead and mercury (metals) tests. The comparison of 

dscfm was used because the emission rate is based on the product of flow rate (dscfm) and 
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pollutant concentration. The dscfm values vary somewhat from run to run but the averages are 

very similar (within ±6%). Based on this comparison, the gas flows measured by the partial 

traverses appear reasonable and representative for determining emissions. 

 

Figure 1. Comparison of Gas Flow Rates 
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Appendix A 
SAMPLE TRAIN DIAGRAMS 

 



 

A-1 

 
USEPA Method 5 Train (front portion) 

 

 
 

USEPA Method 202 Train (back portion)  



 

A-2 

 
 

USEPA Method 26A Train (no NaOH in back impingers) 
  



 

A-3 

 
 

USEPA Method CTM-13 Train 
  



 

A-4 

 
 

 
USEPA Method 29 Train 
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Appendix B 
PRODUCTION DATA 

 



Date

Average 

Coal 

Charged 

(wet tons)

Coal 

Sulfur 

(%)

Test Date

Average Coal 

Charge in 

Ovens 

During Tests 

(wet tons)

9/17/2018 38.33 0.78 9/18/2018 40.4
9/18/2018 42.37 0.80 9/19/2018 42.0
9/19/2018 41.57 0.82 9/20/2018 41.9
9/20/2018 42.16 0.81

10/3/2018 40.62 0.86 10/4/2018 40.8
10/4/2018 41.02 0.85 10/5/2018 41.6
10/5/2018 42.13 0.84

Average PM, NOx, H2SO4 tests 41.2
Average lead, mercury, HCl tests 41.9
Average NOx Retest 41.2

Coal Charge Data
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1.0 Introduction 
 
 

 Gateway Energy and Coke Company (GECC) operates a heat-recovery 

metallurgical coke production facility in Granite City, Illinois. A continuous emissions monitoring 

system (CEMS) is installed on the Bypass Vent Stack 5 to monitor the emissions of sulfur 

dioxide (SO2) during bypass venting events. GECC contracted AECOM Technical Services, Inc. 

to perform a Relative Test Accuracy Audit (RATA) test on the Bypass Stack 5 CEMS, during a 

scheduled Flue Gas Desulfurization (FGD) maintenance outage in September 2018. A test protocol 

was submitted to the Illinois Environmental Protection Agency on July 13, 2018.  

 

 The RATA testing was performed on September 17, 2018.  This test report presents 

the results of the RATA test. Section 2.0 summarizes the test results. Section 3.0 describes the 

methods and techniques that were used to conduct the testing. Section 4.0 discusses the quality 

assurance (QA)/quality control (QC) procedures that were followed in the performance of the 

testing. Detailed data supporting the RATA test are presented in Appendices A and B. 
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2.0 Test Results 
 
 

 The facility was operated at or above 50% of its normal production rate for the 

duration of the relative accuracy testing. The RATA consisted of at least 9 sampling runs. Each 

sample run was at least 21 minutes in duration. 

 

 Table 2-1 summarizes the results of the RATA for the CEMS. The relative 

accuracy for the installed CEMS must be no greater than 20% of the reference method. As 

indicated in the table, the CEMS met the required relative accuracy limits.  

 

 The reference method sample data, calibration data, calibration gas certification 

sheets, equipment calibration sheets, and field data sheets for moisture determinations are 

included in Appendix A. The installed CEMS sample data results are included in Appendix B. 
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  Plant Name: Gateway Energy & Coke GCO Analyzers: SO2:  API Model T100 S/N 408

  Location: Bypass Vent Stack 5

Date Time Run # RM CEMS Delta
Data Data

17-Sep-18 1135 - 1157 1 281.9 241.1 40.8
17-Sep-18 1202 - 1225 2 308.7 236.7 72.0
17-Sep-18 1230 - 1253 3 310.7 234.9 75.9
17-Sep-18 1311 - 1334 4 479.4 581.8 -102.4
17-Sep-18 1336 - 1359 5 403.3 540.1 -136.8
17-Sep-18 1407 - 1430 6 405.4 504.2 -98.8
17-Sep-18 1450 - 1513 7 457.4 494.1 -36.7
17-Sep-18 1517 - 1540 8 440.0 476.4 -36.4
17-Sep-18 1545 - 1608 9 448.0 454.7 -6.8
17-Sep-18 1613 - 1636 10 461.5 447.4 14.0

11
12

Average: 399.2 407.9 -8.7

Standard Deviation (Sd) 66.2

Confidence Coefficient (CC) 50.9
Passing Criteria

Relative Accuracy, % (Reference Method) <=20% 14.9

PASS

Note: A t - value of 2.306 was used in the confidence coefficient equation.
Runs not used in calculations are indicated with strikethrough font (e.g.,  1000)

Table 2-1
SO2 Monitoring System RATA Results

SO2, ppmw
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3.0 Relative Accuracy Test Audit Technical Approach 
 
 

 The following sections describe the methods and techniques that were used to 

complete the RATA testing. Section 3.1 is a brief description of the installed CEMS. Section 3.2 

describes the RATA testing. Descriptions of the U.S. Environmental Protection Agency (EPA) 

Reference Methods used to perform the RATA are presented in Section 3.3, while Section 3.4 

describes the calculations used.  

 

3.1 CEMS Description 
 

 The Bypass Stack 5 CEMS is a dilution extractive sampling system. Sample gas is 

drawn through a ceramic probe tube that extends approximately one-third of the way into the 

stack. Stack gas then enters the heated probe assembly. The entire dilution probe assembly is 

heated to a temperature of 375 °F. While in the heated probe chamber, the stack gas is filtered 

via the primary filter. The primary filter is a 2 μm woven stainless steel filter. The filtered stack 

gas then flows from the filter chamber to the dilution manifold, where it goes though the 

secondary filter, which is a safety filter to catch debris before entering the critical orifice. After 

being regulated by the critical orifice, the sample gas is pulled to the middle of the eductor where 

the pure sample mixes with the dilution air. The resulting mixture is a diluted sample that is 

ready for transport and sampling. Given the sampling conditions in the stack, a dilution ratio of 

100:1 is used to lower the dew point of the sample gas significantly and to lower the 

concentration of the fouling constituents significantly. 

 

 To increase the response time, a fast-loop is used to draw more sample gas 

through the sample tube and filter chamber before dumping the gas back into the stack. The 

sample probe box also contains two blowback tanks to purge the probe filters at regular intervals 

(several times a day). This entire assembly is housed in a NEMA 4X stainless steel enclosure. 

 

 A heated traced sample line designed for freeze protection is used to transport the 

diluted sample from the dilution probe box to the analyzer in the CEMS building. The heated 

sample line contains two 3/8-in. Teflon sample lines (with one line being a spare), ¼-in. lines for 
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calibration, blowback, dilution motive air, fast loop air, vacuum tap, thermocouple extension 

wires, and wires for power and temperature alarms. 

 

 An ultraviolet fluorescence SO2 analyzer (SN 408) with a range of 0–10 parts per 

million (ppm) (diluted) is used to measure SO2 in the stack gas. Measured values are adjusted for 

the appropriate dilution ratio by the DAS to determine actual stack gas concentration. 

 

 An Environmental Systems Corporation (ESC) 8832 data controller records 

signals from the instruments. The controller communicates via an intranet connection with the 

data acquisition and handling system (DAHS) computer located in the administration building. 

The DAHS computer runs ESC’s StackVision software package for recording data and providing 

emission reports. 

 

3.2 Relative Accuracy Test Audit Testing 

 

 The RATA is a direct comparison of the permanently installed measurement 

system and concurrently measured results gathered by EPA reference methods. The CEMS 

RATA test was performed according to the applicable procedures cited in 40 CFR 60, Appendix 

B, PS-2. Based on data from the initial certification testing, traverse points located at 16.7, 50.0, 

and 83.3 percent of the measurement line were used for the RATA testing. 

 

 For the EPA reference method analyzers, a gas sample was continuously extracted 

and analyzed. The average observed concentration during each test run was determined using an 

arithmetic average of the data logger’s 1-minute sub-averages. The moisture content of the gas 

was determined using Method 4. A moisture determination was performed approximately once 

per hour. The CEMS RATA data were evaluated in units of SO2 ppm (wet). 

 

3.3 U.S. Environmental Protection Agency Reference Methods 

 

 The following sections summarize the sampling procedures that were followed to 

complete the RATA testing program. 
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3.3.1 Method 4, Moisture Determination 

 

 The sample gas moisture content was determined by gravimetrically measuring 

the weight gain of chilled impingers using procedures contained in EPA Reference Method 4. A 

moisture determination was made approximately once per hour. The samples were collected 

from a single point within the stack. The moisture content of the gas was used to correct the 

measured dry SO2 values from the reference method analyzer to a wet basis.  

 

3.3.2 Method 6C, Sulfur Dioxide Concentration Determination 

 

 The SO2 sampling and calibrations conformed to procedures outlined in EPA 

Reference Method 6C. A heated, stainless steel probe was used to extract the gas sample from 

the main stack. A 3/8-in., heated Teflon line transported the gas sample from the point of 

extraction to a gas conditioner and then to the SO2 analyzer. The analyzer was located in a 

temperature-controlled area to minimize thermal effects on the calibration of the instruments. 

 

 The average observed SO2 concentration for each test run was determined using 

an arithmetic average of an ESC 8816 data logger’s 1-minute sub-averages. QC procedures 

implemented during the EPA reference method testing for SO2 included three-point calibrations, 

bias checks, and a response time test. The SO2 analyzer was calibrated before each series of test 

runs. The calibrations consisted of introducing ultra high purity N2 as a zero gas and two known 

concentrations of SO2 directly to the analyzer. Bias checks were performed after every three test 

runs. The bias check consisted of introducing a zero gas and one known concentration of SO2 to 

the sampling system at a point directly following the sampling probe. EPA Protocol 1 calibration 

gases were used to perform the calibrations and bias checks. The measurement system response 

time was determined during the bias check by noting the times required to achieve a stable 

response for both the zero and upscale gases.  
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3.4 Relative Accuracy Test Calculations 

 

 The following sections detail the calculations that were performed during data 

reduction and relative accuracy determination activities. 

 

3.4.1 Calibration Error Corrections 

 

 For each test run of the CEMS RATA, the mean of the reference method observed 

concentrations was calculated. The mean values for SO2 were corrected for calibration error 

(drift/bias) using the following equation: 

where: 
 
Ccorr = Cobs corrected for drift/bias, parts per million (ppm) or vol%  
Cobs = Average observed analyzer concentration during test, ppm or vol%  
Co = (Pretest system zero response + post test system zero response)/2 ppm or vol% 
CMA = Actual concentration of calibration gas used, ppm or vol% 
CM = (Pretest system calibration response + post test calibration response)/2 ppm or vol% 
 

3.4.2 Sulfur Dioxide Calculations 

 

 For each test run of the CEMS RATA, the SO2 concentration on a wet basis was 

calculated using the following equation: 

 

   /100B 1  C   C wodrywet   

 

where: 

Cwet = SO2 concentration, ppm (wet) 
Cdry = SO2 concentration, ppm (dry) 
Bwo = Gas moisture, % 
 

 
 












oM

MA
oobscorr  C - C

C
  C - C C
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3.4.3 Relative Accuracy Calculations 

 

 The relative accuracy test is a direct comparison of the permanently installed 

monitoring system and concurrently measured results gathered by EPA reference method. The 

arithmetic difference between the reference method and the installed system output was 

calculated for each test run. These arithmetic differences were then used to calculate the mean of 

the difference, standard deviation, confidence coefficient, and relative accuracy, using the 

following equations. 

 
a) Arithmetic mean equation: 

 

i
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 n = number of data points, 
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c) Confidence coefficient equation: 

 

n
S

  t CC d
0.975  

 
 where: 
 t0.975 = t-value (see table below). 
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t-values 

na t0.975 na t0.975 na t0.975 

2 12.706 7 2.947 12 2.201 
3 4.303 8 2.365 13 2.179 
4 3.182 9 2.306 14 2.160 
5 2.776 10 2.262 15 2.145 
6 2.571 11 2.228 16 2.131 

a The t-values are already corrected for n-1 degrees of freedom. 
 Use n equal to the number of individual values. 
 

d) Relative accuracy equation: 
 

100    
RM

CC    d
  RA 


  

 
 where: 
 RA = Relative accuracy, 

 d = Absolute value of the mean of differences, 
 CC  = Absolute value of the confidence coefficient, 

 RM = Average reference method value or applicable standard. 
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4.0 Quality Assurance/Quality Control Procedures 
 
 

 The objective of AECOM’s QA Program is to ensure the accuracy and precision, 

as well as the reliability, of the data collected and generated for AECOM’s clients and to meet 

the data quality objectives of the regulatory or accrediting bodies. Management, administrative, 

statistical, investigative, preventive, and corrective techniques were employed to maximize the 

reliability of data. 

 

 During the RATA testing, a strict QA/QC program was adhered to. Before actual 

sampling on-site, sampling equipment was thoroughly checked to ensure that each component 

was clean and operable. Equipment calibration data forms were compiled and reviewed for 

completeness and accuracy to ensure the acceptability of the equipment. Upon arrival on-site, the 

equipment was unloaded, inspected for possible damage, and then assembled for use. Any 

damaged or faulty equipment was tagged and removed from service until it could be repaired.  

 

4.1 U.S. Environmental Protection Agency Reference Method Analyzer 
Calibrations 

 

 The reference method analyzer calibrations conformed to the procedures outlined 

in EPA Reference Method 6C. EPA Protocol 1 gas standards were utilized for all reference 

method calibrations.  

 

4.1.1 Analyzer Calibration Error Checks 

 

 Zero and two upscale concentration gases were introduced to each analyzer and 

the responses recorded. The calibration error checks were considered successful if the difference 

between each of the certified concentrations (obtained from certificates of analysis) and the 

analyzer responses was within ±2% of the analyzer range for each of the calibration gases. 
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4.1.2 System Bias Checks 

 

 To determine the impact of the sample lines, pump, and sample cooler on the 

analyzer readings, a tee was used to introduce calibration gases (zero and upscale concentrations) 

to the sampling system at a point directly following the sampling probe. The analyzer responses 

were recorded and compared to the responses recorded when calibration gases were introduced 

directly to the analyzers for the analyzer calibration checks. The system bias checks were 

considered successful if the difference between the readings was within ±5% of the analyzer 

range for each of the calibration gases. 

 

4.1.3 System Drift 

 

 During the field test, system drift was also determined. The system drift checks 

were considered successful if the difference between initial and final system bias readings was 

within ±3% of the analyzer range for calibration gases. 

 

4.2 Sampling Equipment Quality Control Procedures 

 

 The sampling equipment used was calibrated before and after each field effort 

according to manufacturers’ specifications; EPA Qualify Assurance Handbook for Air Pollution 

Measurement Systems, Volume III (EPA-600/4-7-027b); and 40 CFR 60. Calibrations were 

performed with standards that are National Institute of Standards and Technology traceable when 

applicable. The standards include multipoint dry gas meter calibration, thermocouples, and EPA 

Protocol I certified gases.  
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Reference Method Sample Data 



CEM Data Correction Data Sheet

Plant Name
Sampling Location
Date
CEM Operator
Project Number
Pollutant

Calibration
Corrected

Start Stop Obs. Conc. Data
Run No. Time Time (% or ppm) Cma Co Cm (% or ppm)

1 1135 1157 320.6 551.0 5.3 541.4 324.1
2 1202 1225 350.6 551.0 5.3 541.4 354.9
3 1230 1253 352.9 551.0 5.3 541.4 357.3
4 1311 1334 554.8 551.0 9.6 546.6 559.5
5 1336 1359 468.2 551.0 9.6 546.6 470.6
6 1407 1430 470.6 551.0 9.6 546.6 473.1
7 1450 1513 529.7 551.0 11.3 551.8 528.5
8 1517 1540 510.0 551.0 11.3 551.8 508.4
9 1545 1608 519.0 551.0 11.3 551.8 517.6
10 1613 1636 534.3 551.0 11.3 551.8 533.2
11
12

Calibration Error Correction
Cgas=(Cobs-Co)*(Cma/(Cm-Co))

Calibration Data

Gateway Energy & Coke

17-Sep-18

SO2

Chandra Sastry

Bypass Vent Stack 5

Print Date: 10/15/2018 File Name: GCO Bypass Vent Stack 5 RATA Calcs 2018.xlsx



Source: GCO Bypass Vent Stack 5
Date: 9/17/2018

Time SO2 Probe Location
11:35 286.3 83%
11:36 276.2 83%
11:37 284.1 83%
11:38 295.7 83%
11:39 300.4 83%
11:40 298.7 83%
11:41 290.6 83%
11:42 287.4 50%
11:43 309.9 50%
11:44 372.4 50%
11:45 379.6 50%
11:46 369.6 50%
11:47 350.2 50%
11:48 333.7 50%
11:49 330.9 Moving probe
11:50 342.7 Moving probe
11:51 324.2 17%
11:52 317.6 17%
11:53 327.9 17%
11:54 320.8 17%
11:55 334.3 17%
11:56 332.5 17%
11:57 341.4 17%

Average 320.6

Run 1



Source: GCO Bypass Vent Stack 5
Date: 9/17/2018

Time SO2 Probe Location
12:02 334.4 83%
12:03 332.4 83%
12:04 331.5 83%
12:05 328.8 83%
12:06 329.3 83%
12:07 325.3 83%
12:08 325.9 83%
12:09 332.5 50%
12:10 339.9 50%
12:11 356.3 50%
12:12 371.7 50%
12:13 359.5 50%
12:14 363 50%
12:15 356.5 50%
12:16 346.6 Moving probe
12:17 347.3 Moving probe
12:18 360.8 Moving probe
12:19 370.8 17%
12:20 371.7 17%
12:21 377.3 17%
12:22 372 17%
12:23 364.2 17%
12:24 357.2 17%
12:25 363.4 17%

Average 350.6

Run 2



Source: GCO Bypass Vent Stack 5
Date: 9/17/2018

Time SO2 Probe Location
12:30 341.7 83%
12:31 344.6 83%
12:32 352.6 83%
12:33 352.6 83%
12:34 338.9 83%
12:35 330.1 83%
12:36 338.6 83%
12:37 343 50%
12:38 342.4 50%
12:39 350.7 50%
12:40 351.8 50%
12:41 350.5 50%
12:42 354.7 50%
12:43 357.6 50%
12:44 359 Moving probe
12:45 354.8 Moving probe
12:46 342.8 Moving probe
12:47 353.8 17%
12:48 360.9 17%
12:49 367.7 17%
12:50 366.7 17%
12:51 368 17%
12:52 366 17%
12:53 378.9 17%

Average 352.9

Run 3



Source: GCO Bypass Vent Stack 5
Date: 9/17/2018

Time SO2 Probe Location
13:11 557 83%
13:12 558.9 83%
13:13 544.8 83%
13:14 545.5 83%
13:15 543 83%
13:16 545.2 83%
13:17 550.5 83%
13:18 586.7 50%
13:19 563.5 50%
13:20 558.4 50%
13:21 978.4 50%
13:22 589.7 50%
13:23 518.7 50%
13:24 503.5 50%
13:25 500.4 Moving probe
13:26 493 Moving probe
13:27 490 Moving probe
13:28 492.2 17%
13:29 485.5 17%
13:30 477 17%
13:31 509.6 17%
13:32 515.4 17%
13:33 518.3 17%
13:34 508.8 17%

Average 554.8

Run 4



Source: GCO Bypass Vent Stack 5
Date: 9/17/2018

Time SO2 Probe Location
13:36 489 83%
13:37 484.6 83%
13:38 478 83%
13:39 472.4 83%
13:40 479.4 83%
13:41 477.7 83%
13:42 480.7 83%
13:43 487 50%
13:44 474.3 50%
13:45 459.8 50%
13:46 458.3 50%
13:47 456.7 50%
13:48 450.7 50%
13:49 450 50%
13:50 452.8 Moving probe
13:51 472.1 Moving probe
13:52 471.8 Moving probe
13:53 468.8 17%
13:54 466.5 17%
13:55 471.2 17%
13:56 460.5 17%
13:57 445 17%
13:58 458.1 17%
13:59 464.3 17%

Average 468.2

Run 5



Source: GCO Bypass Vent Stack 5
Date: 9/17/2018

Time SO2 Probe Location
14:07 468.5 83%
14:08 467.9 83%
14:09 468.5 83%
14:10 469 83%
14:11 468.8 83%
14:12 471.6 83%
14:13 464.4 83%
14:14 463.9 50%
14:15 469.2 50%
14:16 481.8 50%
14:17 493.2 50%
14:18 490.8 50%
14:19 483.7 50%
14:20 480.4 50%
14:21 465.3 Moving probe
14:22 445.4 Moving probe
14:23 440.4 Moving probe
14:24 446.5 17%
14:25 456.5 17%
14:26 462.6 17%
14:27 465.1 17%
14:28 463.8 17%
14:29 471.5 17%
14:30 474.8 17%

Average 470.6

Run 6



Source: GCO Bypass Vent Stack 5
Date: 9/17/2018

Time SO2 Probe Location
14:50 554.1 83%
14:51 555.2 83%
14:52 561.2 83%
14:53 547.8 83%
14:54 547.1 83%
14:55 547.8 83%
14:56 532.6 83%
14:57 528.4 50%
14:58 522.7 50%
14:59 538.5 50%
15:00 539.7 50%
15:01 528.2 50%
15:02 520.3 50%
15:03 514.7 50%
15:04 512.2 Moving probe
15:05 510.1 Moving probe
15:06 513.9 Moving probe
15:07 509.5 17%
15:08 515.7 17%
15:09 516 17%
15:10 510.1 17%
15:11 511.4 17%
15:12 510.7 17%
15:13 511.4 17%

Average 529.7

Run 7



Source: GCO Bypass Vent Stack 5
Date: 9/17/2018

Time SO2 Probe Location
15:17 512.4 83%
15:18 492.1 83%
15:19 493.4 83%
15:20 494.9 83%
15:21 501 83%
15:22 496.5 83%
15:23 497.6 83%
15:24 497.7 50%
15:25 494.9 50%
15:26 500.8 50%
15:27 503.9 50%
15:28 500.6 50%
15:29 507.5 50%
15:30 513.4 50%
15:31 514.1 Moving probe
15:32 513.9 Moving probe
15:33 523.2 Moving probe
15:34 526.4 17%
15:35 525.2 17%
15:36 555.3 17%
15:37 527.5 17%
15:38 517.7 17%
15:39 521.7 17%
15:40 529.3 17%

Average 510.0

Run 8



Source: GCO Bypass Vent Stack 5
Date: 9/17/2018

Time SO2 Probe Location
15:45 523.7 83%
15:46 515.9 83%
15:47 517.4 83%
15:48 521.8 83%
15:49 522.5 83%
15:50 522.8 83%
15:51 521.9 83%
15:52 521.5 50%
15:53 511.9 50%
15:54 510.9 50%
15:55 532.9 50%
15:56 526.7 50%
15:57 533.7 50%
15:58 522 50%
15:59 501.8 Moving probe
16:00 501.5 Moving probe
16:01 506.2 Moving probe
16:02 499 17%
16:03 508 17%
16:04 504.3 17%
16:05 505.1 17%
16:06 523.8 17%
16:07 525.6 17%
16:08 527.1 17%

Average 519.0

Run 9



Source: GCO Bypass Vent Stack 5
Date: 9/17/2018

Time SO2 Probe Location
16:13 532.9 83%
16:14 554.3 83%
16:15 564.7 83%
16:16 567.7 83%
16:17 557.1 83%
16:18 544.4 83%
16:19 540.7 83%
16:20 542.1 50%
16:21 545.7 50%
16:22 555.5 50%
16:23 546.6 50%
16:24 530.7 50%
16:25 512.7 50%
16:26 506.9 50%
16:27 510.2 Moving probe
16:28 511.3 Moving probe
16:29 519.9 Moving probe
16:30 512.9 17%
16:31 513.5 17%
16:32 520.8 17%
16:33 518 17%
16:34 516.1 17%
16:35 520.6 17%
16:36 516.1 17%

Average 534.3

Run 10



 

 

Reference Method Calibration Data 



                 CEM CALIBRATION DATA
Analyzer 
Number

Calibration 
Span

     Sampling Location           Plant Name O2 05230A1 20.95
     Date           Plant Rep. CO2 11047 20.6
     Run Number           Team Leader SO2 130 997.1
     Start Time           CEM Operator
     Stop Time           Project Number

Calibration CALIBRATION ERROR CHECK
Gas Calibration Analyzer Calibration
Specification Value Cylinder Calibration Difference System Syst. Bias System Syst. Bias Drift Correction
(% of Span) (% or ppm) Number (1) Response (% of Span) Response (% of Span) Response (% of Span) (% of Span) Factors

SO2 Zero 0 0 UHP Nitrogen 0.9 0.09% 1.8 0.09% 8.8 0.79% 0.70% Co=5.3
SO2 Low NR
SO2 Mid 40-60 551 DT0008082 554.9 0.39% 536.8 -1.82% 546 -0.89% 0.92% Cm=541.4
SO2 High 100 997.1 CC193068 996.6 -0.05%

Pre Run 1 Post Run 1

Gateway Energy & CokeBypass Vent Stack 5

SYSTEM CAL CHECK

17-Sep-18
1

1135
1157

Kris Singleton
Chandra Sastry
Chandra Sastry

𝐶𝑎𝑙𝑖𝑏𝑟𝑎𝑡𝑖𝑜𝑛 𝐸𝑟𝑟𝑜𝑟 =
𝐴𝑛𝑎𝑙𝑦𝑧𝑒𝑟 𝑅𝑒𝑠𝑝𝑜𝑛𝑠𝑒 − 𝐶𝑎𝑙𝑖𝑏𝑟𝑎𝑡𝑖𝑜𝑛 𝑉𝑎𝑙𝑢𝑒

𝐴𝑛𝑎𝑙𝑦𝑧𝑒𝑟 𝑆𝑝𝑎𝑛
× 100 ; allowable error = ±2%

𝑆𝑦𝑠𝑡𝑒𝑚 𝐵𝑖𝑎𝑠 =
𝑆𝑦𝑠𝑡𝑒𝑚 𝑅𝑒𝑠𝑝𝑜𝑛𝑠𝑒 − 𝐴𝑛𝑎𝑙𝑦𝑧𝑒𝑟 𝑅𝑒𝑠𝑝𝑜𝑛𝑠𝑒

𝐴𝑛𝑎𝑙𝑦𝑧𝑒𝑟 𝑆𝑝𝑎𝑛
× 100 ; allowable error = ±5%

𝐷𝑟𝑖𝑓𝑡 =
𝑃𝑜𝑠𝑡 𝑇𝑒𝑠𝑡 𝑆𝑦𝑠𝑡𝑒𝑚 𝑅𝑒𝑠𝑝𝑜𝑛𝑠𝑒 − 𝑃𝑟𝑒 𝑇𝑒𝑠𝑡 𝑆𝑦𝑠𝑡𝑒𝑚 𝑅𝑒𝑠𝑝𝑜𝑛𝑠𝑒

𝐴𝑛𝑎𝑙𝑦𝑧𝑒𝑟 𝑆𝑝𝑎𝑛
× 100 ; allowable error = ±3%

𝐶0 =
𝑃𝑟𝑒 𝑇𝑒𝑠𝑡 𝑆𝑦𝑠𝑡𝑒𝑚 𝑍𝑒𝑟𝑜 𝑅𝑒𝑠𝑝𝑜𝑛𝑠𝑒 + 𝑃𝑜𝑠𝑡 𝑇𝑒𝑠𝑡 𝑆𝑦𝑠𝑡𝑒𝑚 𝑍𝑒𝑟𝑜 𝑅𝑒𝑠𝑝𝑜𝑛𝑠𝑒

2

𝐶𝑚 =
𝑃𝑟𝑒 𝑇𝑒𝑠𝑡 𝑆𝑦𝑠𝑡𝑒𝑚 𝑈𝑝𝑠𝑐𝑎𝑙𝑒 𝑅𝑒𝑠𝑝𝑜𝑛𝑠𝑒 + 𝑃𝑜𝑠𝑡 𝑇𝑒𝑠𝑡 𝑆𝑦𝑠𝑡𝑒𝑚 𝑈𝑝𝑠𝑐𝑎𝑙𝑒 𝑅𝑒𝑠𝑝𝑜𝑛𝑠𝑒

2



                 CEM CALIBRATION DATA
Analyzer 
Number

Calibration 
Span

     Sampling Location           Plant Name O2 05230A1 20.95
     Date           Plant Rep. CO2 11047 20.6
     Run Number           Team Leader SO2 130 997.1
     Start Time           CEM Operator
     Stop Time           Project Number

Calibration CALIBRATION ERROR CHECK
Gas Calibration Analyzer Calibration
Specification Value Cylinder Calibration Difference System Syst. Bias System Syst. Bias Drift Correction
(% of Span) (% or ppm) Number (1) Response (% of Span) Response (% of Span) Response (% of Span) (% of Span) Factors

SO2 Zero 0 0 UHP Nitrogen 0.9 0.09% 1.8 0.09% 8.8 0.79% 0.70% Co=5.3
SO2 Low NR
SO2 Mid 40-60 551 DT0008082 554.9 0.39% 536.8 -1.82% 546 -0.89% 0.92% Cm=541.4
SO2 High 100 997.1 CC193068 996.6 -0.05%

Gateway Energy & CokeBypass Vent Stack 5
Kris Singleton

Chandra Sastry
17-Sep-18

2
1202
1225

Pre Run 2 Post Run 2

Chandra Sastry

SYSTEM CAL CHECK

𝐶𝑎𝑙𝑖𝑏𝑟𝑎𝑡𝑖𝑜𝑛 𝐸𝑟𝑟𝑜𝑟 =
𝐴𝑛𝑎𝑙𝑦𝑧𝑒𝑟 𝑅𝑒𝑠𝑝𝑜𝑛𝑠𝑒 − 𝐶𝑎𝑙𝑖𝑏𝑟𝑎𝑡𝑖𝑜𝑛 𝑉𝑎𝑙𝑢𝑒

𝐴𝑛𝑎𝑙𝑦𝑧𝑒𝑟 𝑆𝑝𝑎𝑛
× 100 ; allowable error = ±2%

𝑆𝑦𝑠𝑡𝑒𝑚 𝐵𝑖𝑎𝑠 =
𝑆𝑦𝑠𝑡𝑒𝑚 𝑅𝑒𝑠𝑝𝑜𝑛𝑠𝑒 − 𝐴𝑛𝑎𝑙𝑦𝑧𝑒𝑟 𝑅𝑒𝑠𝑝𝑜𝑛𝑠𝑒

𝐴𝑛𝑎𝑙𝑦𝑧𝑒𝑟 𝑆𝑝𝑎𝑛
× 100 ; allowable error = ±5%

𝐷𝑟𝑖𝑓𝑡 =
𝑃𝑜𝑠𝑡 𝑇𝑒𝑠𝑡 𝑆𝑦𝑠𝑡𝑒𝑚 𝑅𝑒𝑠𝑝𝑜𝑛𝑠𝑒 − 𝑃𝑟𝑒 𝑇𝑒𝑠𝑡 𝑆𝑦𝑠𝑡𝑒𝑚 𝑅𝑒𝑠𝑝𝑜𝑛𝑠𝑒

𝐴𝑛𝑎𝑙𝑦𝑧𝑒𝑟 𝑆𝑝𝑎𝑛
× 100 ; allowable error = ±3%

𝐶0 =
𝑃𝑟𝑒 𝑇𝑒𝑠𝑡 𝑆𝑦𝑠𝑡𝑒𝑚 𝑍𝑒𝑟𝑜 𝑅𝑒𝑠𝑝𝑜𝑛𝑠𝑒 + 𝑃𝑜𝑠𝑡 𝑇𝑒𝑠𝑡 𝑆𝑦𝑠𝑡𝑒𝑚 𝑍𝑒𝑟𝑜 𝑅𝑒𝑠𝑝𝑜𝑛𝑠𝑒

2

𝐶𝑚 =
𝑃𝑟𝑒 𝑇𝑒𝑠𝑡 𝑆𝑦𝑠𝑡𝑒𝑚 𝑈𝑝𝑠𝑐𝑎𝑙𝑒 𝑅𝑒𝑠𝑝𝑜𝑛𝑠𝑒 + 𝑃𝑜𝑠𝑡 𝑇𝑒𝑠𝑡 𝑆𝑦𝑠𝑡𝑒𝑚 𝑈𝑝𝑠𝑐𝑎𝑙𝑒 𝑅𝑒𝑠𝑝𝑜𝑛𝑠𝑒

2



                 CEM CALIBRATION DATA
Analyzer 
Number

Calibration 
Span

     Sampling Location           Plant Name O2 05230A1 20.95
     Date           Plant Rep. CO2 11047 20.6
     Run Number           Team Leader SO2 130 997.1
     Start Time           CEM Operator
     Stop Time           Project Number

Calibration CALIBRATION ERROR CHECK
Gas Calibration Analyzer Calibration
Specification Value Cylinder Calibration Difference System Syst. Bias System Syst. Bias Drift Correction
(% of Span) (% or ppm) Number (1) Response (% of Span) Response (% of Span) Response (% of Span) (% of Span) Factors

SO2 Zero 0 0 UHP Nitrogen 0.9 0.09% 1.8 0.09% 8.8 0.79% 0.70% Co=5.3
SO2 Low NR
SO2 Mid 40-60 551 DT0008082 554.9 0.39% 536.8 -1.82% 546 -0.89% 0.92% Cm=541.4
SO2 High 100 997.1 CC193068 996.6 -0.05%

1230
1253

Pre Run 3 Post Run 3

Chandra Sastry

SYSTEM CAL CHECK

Gateway Energy & CokeBypass Vent Stack 5
Kris Singleton

Chandra Sastry
17-Sep-18

3

𝐶𝑎𝑙𝑖𝑏𝑟𝑎𝑡𝑖𝑜𝑛 𝐸𝑟𝑟𝑜𝑟 =
𝐴𝑛𝑎𝑙𝑦𝑧𝑒𝑟 𝑅𝑒𝑠𝑝𝑜𝑛𝑠𝑒 − 𝐶𝑎𝑙𝑖𝑏𝑟𝑎𝑡𝑖𝑜𝑛 𝑉𝑎𝑙𝑢𝑒

𝐴𝑛𝑎𝑙𝑦𝑧𝑒𝑟 𝑆𝑝𝑎𝑛
× 100 ; allowable error = ±2%

𝑆𝑦𝑠𝑡𝑒𝑚 𝐵𝑖𝑎𝑠 =
𝑆𝑦𝑠𝑡𝑒𝑚 𝑅𝑒𝑠𝑝𝑜𝑛𝑠𝑒 − 𝐴𝑛𝑎𝑙𝑦𝑧𝑒𝑟 𝑅𝑒𝑠𝑝𝑜𝑛𝑠𝑒

𝐴𝑛𝑎𝑙𝑦𝑧𝑒𝑟 𝑆𝑝𝑎𝑛
× 100 ; allowable error = ±5%

𝐷𝑟𝑖𝑓𝑡 =
𝑃𝑜𝑠𝑡 𝑇𝑒𝑠𝑡 𝑆𝑦𝑠𝑡𝑒𝑚 𝑅𝑒𝑠𝑝𝑜𝑛𝑠𝑒 − 𝑃𝑟𝑒 𝑇𝑒𝑠𝑡 𝑆𝑦𝑠𝑡𝑒𝑚 𝑅𝑒𝑠𝑝𝑜𝑛𝑠𝑒

𝐴𝑛𝑎𝑙𝑦𝑧𝑒𝑟 𝑆𝑝𝑎𝑛
× 100 ; allowable error = ±3%

𝐶0 =
𝑃𝑟𝑒 𝑇𝑒𝑠𝑡 𝑆𝑦𝑠𝑡𝑒𝑚 𝑍𝑒𝑟𝑜 𝑅𝑒𝑠𝑝𝑜𝑛𝑠𝑒 + 𝑃𝑜𝑠𝑡 𝑇𝑒𝑠𝑡 𝑆𝑦𝑠𝑡𝑒𝑚 𝑍𝑒𝑟𝑜 𝑅𝑒𝑠𝑝𝑜𝑛𝑠𝑒

2

𝐶𝑚 =
𝑃𝑟𝑒 𝑇𝑒𝑠𝑡 𝑆𝑦𝑠𝑡𝑒𝑚 𝑈𝑝𝑠𝑐𝑎𝑙𝑒 𝑅𝑒𝑠𝑝𝑜𝑛𝑠𝑒 + 𝑃𝑜𝑠𝑡 𝑇𝑒𝑠𝑡 𝑆𝑦𝑠𝑡𝑒𝑚 𝑈𝑝𝑠𝑐𝑎𝑙𝑒 𝑅𝑒𝑠𝑝𝑜𝑛𝑠𝑒

2



                 CEM CALIBRATION DATA
Analyzer 
Number

Calibration 
Span

     Sampling Location           Plant Name O2 05230A1 20.95
     Date           Plant Rep. CO2 11047 20.6
     Run Number           Team Leader SO2 130 997.1
     Start Time           CEM Operator
     Stop Time           Project Number

Calibration CALIBRATION ERROR CHECK
Gas Calibration Analyzer Calibration
Specification Value Cylinder Calibration Difference System Syst. Bias System Syst. Bias Drift Correction
(% of Span) (% or ppm) Number (1) Response (% of Span) Response (% of Span) Response (% of Span) (% of Span) Factors

SO2 Zero 0 0 UHP Nitrogen 0.9 0.09% 8.8 0.79% 10.3 0.94% 0.15% Co=9.6
SO2 Low NR
SO2 Mid 40-60 551 DT0008082 554.9 0.39% 546 -0.89% 547.1 -0.78% 0.11% Cm=546.6
SO2 High 100 997.1 CC193068 996.6 -0.05%

Gateway Energy & CokeBypass Vent Stack 5
Kris Singleton

Chandra Sastry
17-Sep-18

4
1311
1334

Pre Run 4 Post Run 4

Chandra Sastry

SYSTEM CAL CHECK

𝐶𝑎𝑙𝑖𝑏𝑟𝑎𝑡𝑖𝑜𝑛 𝐸𝑟𝑟𝑜𝑟 =
𝐴𝑛𝑎𝑙𝑦𝑧𝑒𝑟 𝑅𝑒𝑠𝑝𝑜𝑛𝑠𝑒 − 𝐶𝑎𝑙𝑖𝑏𝑟𝑎𝑡𝑖𝑜𝑛 𝑉𝑎𝑙𝑢𝑒

𝐴𝑛𝑎𝑙𝑦𝑧𝑒𝑟 𝑆𝑝𝑎𝑛
× 100 ; allowable error = ±2%

𝑆𝑦𝑠𝑡𝑒𝑚 𝐵𝑖𝑎𝑠 =
𝑆𝑦𝑠𝑡𝑒𝑚 𝑅𝑒𝑠𝑝𝑜𝑛𝑠𝑒 − 𝐴𝑛𝑎𝑙𝑦𝑧𝑒𝑟 𝑅𝑒𝑠𝑝𝑜𝑛𝑠𝑒

𝐴𝑛𝑎𝑙𝑦𝑧𝑒𝑟 𝑆𝑝𝑎𝑛
× 100 ; allowable error = ±5%

𝐷𝑟𝑖𝑓𝑡 =
𝑃𝑜𝑠𝑡 𝑇𝑒𝑠𝑡 𝑆𝑦𝑠𝑡𝑒𝑚 𝑅𝑒𝑠𝑝𝑜𝑛𝑠𝑒 − 𝑃𝑟𝑒 𝑇𝑒𝑠𝑡 𝑆𝑦𝑠𝑡𝑒𝑚 𝑅𝑒𝑠𝑝𝑜𝑛𝑠𝑒

𝐴𝑛𝑎𝑙𝑦𝑧𝑒𝑟 𝑆𝑝𝑎𝑛
× 100 ; allowable error = ±3%

𝐶0 =
𝑃𝑟𝑒 𝑇𝑒𝑠𝑡 𝑆𝑦𝑠𝑡𝑒𝑚 𝑍𝑒𝑟𝑜 𝑅𝑒𝑠𝑝𝑜𝑛𝑠𝑒 + 𝑃𝑜𝑠𝑡 𝑇𝑒𝑠𝑡 𝑆𝑦𝑠𝑡𝑒𝑚 𝑍𝑒𝑟𝑜 𝑅𝑒𝑠𝑝𝑜𝑛𝑠𝑒

2

𝐶𝑚 =
𝑃𝑟𝑒 𝑇𝑒𝑠𝑡 𝑆𝑦𝑠𝑡𝑒𝑚 𝑈𝑝𝑠𝑐𝑎𝑙𝑒 𝑅𝑒𝑠𝑝𝑜𝑛𝑠𝑒 + 𝑃𝑜𝑠𝑡 𝑇𝑒𝑠𝑡 𝑆𝑦𝑠𝑡𝑒𝑚 𝑈𝑝𝑠𝑐𝑎𝑙𝑒 𝑅𝑒𝑠𝑝𝑜𝑛𝑠𝑒

2



                 CEM CALIBRATION DATA
Analyzer 
Number

Calibration 
Span

     Sampling Location           Plant Name O2 05230A1 20.95
     Date           Plant Rep. CO2 11047 20.6
     Run Number           Team Leader SO2 130 997.1
     Start Time           CEM Operator
     Stop Time           Project Number

Calibration CALIBRATION ERROR CHECK
Gas Calibration Analyzer Calibration
Specification Value Cylinder Calibration Difference System Syst. Bias System Syst. Bias Drift Correction
(% of Span) (% or ppm) Number (1) Response (% of Span) Response (% of Span) Response (% of Span) (% of Span) Factors

SO2 Zero 0 0 UHP Nitrogen 0.9 0.09% 8.8 0.79% 10.3 0.94% 0.15% Co=9.6
SO2 Low NR
SO2 Mid 40-60 551 DT0008082 554.9 0.39% 546 -0.89% 547.1 -0.78% 0.11% Cm=546.6
SO2 High 100 997.1 CC193068 996.6 -0.05%

1336
1359

Pre Run 5 Post Run 5

Chandra Sastry

SYSTEM CAL CHECK

Gateway Energy & CokeBypass Vent Stack 5
Kris Singleton

Chandra Sastry
17-Sep-18

5

𝐶𝑎𝑙𝑖𝑏𝑟𝑎𝑡𝑖𝑜𝑛 𝐸𝑟𝑟𝑜𝑟 =
𝐴𝑛𝑎𝑙𝑦𝑧𝑒𝑟 𝑅𝑒𝑠𝑝𝑜𝑛𝑠𝑒 − 𝐶𝑎𝑙𝑖𝑏𝑟𝑎𝑡𝑖𝑜𝑛 𝑉𝑎𝑙𝑢𝑒

𝐴𝑛𝑎𝑙𝑦𝑧𝑒𝑟 𝑆𝑝𝑎𝑛
× 100 ; allowable error = ±2%

𝑆𝑦𝑠𝑡𝑒𝑚 𝐵𝑖𝑎𝑠 =
𝑆𝑦𝑠𝑡𝑒𝑚 𝑅𝑒𝑠𝑝𝑜𝑛𝑠𝑒 − 𝐴𝑛𝑎𝑙𝑦𝑧𝑒𝑟 𝑅𝑒𝑠𝑝𝑜𝑛𝑠𝑒

𝐴𝑛𝑎𝑙𝑦𝑧𝑒𝑟 𝑆𝑝𝑎𝑛
× 100 ; allowable error = ±5%

𝐷𝑟𝑖𝑓𝑡 =
𝑃𝑜𝑠𝑡 𝑇𝑒𝑠𝑡 𝑆𝑦𝑠𝑡𝑒𝑚 𝑅𝑒𝑠𝑝𝑜𝑛𝑠𝑒 − 𝑃𝑟𝑒 𝑇𝑒𝑠𝑡 𝑆𝑦𝑠𝑡𝑒𝑚 𝑅𝑒𝑠𝑝𝑜𝑛𝑠𝑒

𝐴𝑛𝑎𝑙𝑦𝑧𝑒𝑟 𝑆𝑝𝑎𝑛
× 100 ; allowable error = ±3%

𝐶0 =
𝑃𝑟𝑒 𝑇𝑒𝑠𝑡 𝑆𝑦𝑠𝑡𝑒𝑚 𝑍𝑒𝑟𝑜 𝑅𝑒𝑠𝑝𝑜𝑛𝑠𝑒 + 𝑃𝑜𝑠𝑡 𝑇𝑒𝑠𝑡 𝑆𝑦𝑠𝑡𝑒𝑚 𝑍𝑒𝑟𝑜 𝑅𝑒𝑠𝑝𝑜𝑛𝑠𝑒

2

𝐶𝑚 =
𝑃𝑟𝑒 𝑇𝑒𝑠𝑡 𝑆𝑦𝑠𝑡𝑒𝑚 𝑈𝑝𝑠𝑐𝑎𝑙𝑒 𝑅𝑒𝑠𝑝𝑜𝑛𝑠𝑒 + 𝑃𝑜𝑠𝑡 𝑇𝑒𝑠𝑡 𝑆𝑦𝑠𝑡𝑒𝑚 𝑈𝑝𝑠𝑐𝑎𝑙𝑒 𝑅𝑒𝑠𝑝𝑜𝑛𝑠𝑒

2



                 CEM CALIBRATION DATA
Analyzer 
Number

Calibration 
Span

     Sampling Location           Plant Name O2 05230A1 20.95
     Date           Plant Rep. CO2 11047 20.6
     Run Number           Team Leader SO2 130 997.1
     Start Time           CEM Operator
     Stop Time           Project Number

Calibration CALIBRATION ERROR CHECK
Gas Calibration Analyzer Calibration
Specification Value Cylinder Calibration Difference System Syst. Bias System Syst. Bias Drift Correction
(% of Span) (% or ppm) Number (1) Response (% of Span) Response (% of Span) Response (% of Span) (% of Span) Factors

SO2 Zero 0 0 UHP Nitrogen 0.9 0.09% 8.8 0.79% 10.3 0.94% 0.15% Co=9.6
SO2 Low NR
SO2 Mid 40-60 551 DT0008082 554.9 0.39% 546 -0.89% 547.1 -0.78% 0.11% Cm=546.6
SO2 High 100 997.1 CC193068 996.6 -0.05%

Gateway Energy & CokeBypass Vent Stack 5
Kris Singleton

Chandra Sastry
17-Sep-18

6
1407
1430

Pre Run 6 Post Run 6

Chandra Sastry

SYSTEM CAL CHECK

𝐶𝑎𝑙𝑖𝑏𝑟𝑎𝑡𝑖𝑜𝑛 𝐸𝑟𝑟𝑜𝑟 =
𝐴𝑛𝑎𝑙𝑦𝑧𝑒𝑟 𝑅𝑒𝑠𝑝𝑜𝑛𝑠𝑒 − 𝐶𝑎𝑙𝑖𝑏𝑟𝑎𝑡𝑖𝑜𝑛 𝑉𝑎𝑙𝑢𝑒

𝐴𝑛𝑎𝑙𝑦𝑧𝑒𝑟 𝑆𝑝𝑎𝑛
× 100 ; allowable error = ±2%

𝑆𝑦𝑠𝑡𝑒𝑚 𝐵𝑖𝑎𝑠 =
𝑆𝑦𝑠𝑡𝑒𝑚 𝑅𝑒𝑠𝑝𝑜𝑛𝑠𝑒 − 𝐴𝑛𝑎𝑙𝑦𝑧𝑒𝑟 𝑅𝑒𝑠𝑝𝑜𝑛𝑠𝑒

𝐴𝑛𝑎𝑙𝑦𝑧𝑒𝑟 𝑆𝑝𝑎𝑛
× 100 ; allowable error = ±5%

𝐷𝑟𝑖𝑓𝑡 =
𝑃𝑜𝑠𝑡 𝑇𝑒𝑠𝑡 𝑆𝑦𝑠𝑡𝑒𝑚 𝑅𝑒𝑠𝑝𝑜𝑛𝑠𝑒 − 𝑃𝑟𝑒 𝑇𝑒𝑠𝑡 𝑆𝑦𝑠𝑡𝑒𝑚 𝑅𝑒𝑠𝑝𝑜𝑛𝑠𝑒

𝐴𝑛𝑎𝑙𝑦𝑧𝑒𝑟 𝑆𝑝𝑎𝑛
× 100 ; allowable error = ±3%

𝐶0 =
𝑃𝑟𝑒 𝑇𝑒𝑠𝑡 𝑆𝑦𝑠𝑡𝑒𝑚 𝑍𝑒𝑟𝑜 𝑅𝑒𝑠𝑝𝑜𝑛𝑠𝑒 + 𝑃𝑜𝑠𝑡 𝑇𝑒𝑠𝑡 𝑆𝑦𝑠𝑡𝑒𝑚 𝑍𝑒𝑟𝑜 𝑅𝑒𝑠𝑝𝑜𝑛𝑠𝑒

2

𝐶𝑚 =
𝑃𝑟𝑒 𝑇𝑒𝑠𝑡 𝑆𝑦𝑠𝑡𝑒𝑚 𝑈𝑝𝑠𝑐𝑎𝑙𝑒 𝑅𝑒𝑠𝑝𝑜𝑛𝑠𝑒+𝑃𝑜𝑠𝑡 𝑇𝑒𝑠𝑡 𝑆𝑦𝑠𝑡𝑒𝑚 𝑈𝑝𝑠𝑐𝑎𝑙𝑒 𝑅𝑒𝑠𝑝𝑜𝑛𝑠𝑒

2
`



                 CEM CALIBRATION DATA
Analyzer 
Number

Calibration 
Span

     Sampling Location           Plant Name O2 05230A1 20.95
     Date           Plant Rep. CO2 11047 20.6
     Run Number           Team Leader SO2 130 997.1
     Start Time           CEM Operator
     Stop Time           Project Number

Calibration CALIBRATION ERROR CHECK
Gas Calibration Analyzer Calibration
Specification Value Cylinder Calibration Difference System Syst. Bias System Syst. Bias Drift Correction
(% of Span) (% or ppm) Number (1) Response (% of Span) Response (% of Span) Response (% of Span) (% of Span) Factors

SO2 Zero 0 0 UHP Nitrogen 0.9 0.09% 10.3 0.94% 12.2 1.13% 0.19% Co=11.3
SO2 Low NR
SO2 Mid 40-60 551 DT0008082 554.9 0.39% 547.1 -0.78% 556.5 0.16% 0.94% Cm=551.8
SO2 High 100 997.1 CC193068 996.6 -0.05%

Gateway Energy & CokeBypass Vent Stack 5
Kris Singleton

Chandra Sastry
17-Sep-18

7
1450
1513

Pre Run 7 Post Run 7

Chandra Sastry

SYSTEM CAL CHECK

𝐶𝑎𝑙𝑖𝑏𝑟𝑎𝑡𝑖𝑜𝑛 𝐸𝑟𝑟𝑜𝑟 =
𝐴𝑛𝑎𝑙𝑦𝑧𝑒𝑟 𝑅𝑒𝑠𝑝𝑜𝑛𝑠𝑒 − 𝐶𝑎𝑙𝑖𝑏𝑟𝑎𝑡𝑖𝑜𝑛 𝑉𝑎𝑙𝑢𝑒

𝐴𝑛𝑎𝑙𝑦𝑧𝑒𝑟 𝑆𝑝𝑎𝑛
× 100 ; allowable error = ±2%

𝑆𝑦𝑠𝑡𝑒𝑚 𝐵𝑖𝑎𝑠 =
𝑆𝑦𝑠𝑡𝑒𝑚 𝑅𝑒𝑠𝑝𝑜𝑛𝑠𝑒 − 𝐴𝑛𝑎𝑙𝑦𝑧𝑒𝑟 𝑅𝑒𝑠𝑝𝑜𝑛𝑠𝑒

𝐴𝑛𝑎𝑙𝑦𝑧𝑒𝑟 𝑆𝑝𝑎𝑛
× 100 ; allowable error = ±5%

𝐷𝑟𝑖𝑓𝑡 =
𝑃𝑜𝑠𝑡 𝑇𝑒𝑠𝑡 𝑆𝑦𝑠𝑡𝑒𝑚 𝑅𝑒𝑠𝑝𝑜𝑛𝑠𝑒 − 𝑃𝑟𝑒 𝑇𝑒𝑠𝑡 𝑆𝑦𝑠𝑡𝑒𝑚 𝑅𝑒𝑠𝑝𝑜𝑛𝑠𝑒

𝐴𝑛𝑎𝑙𝑦𝑧𝑒𝑟 𝑆𝑝𝑎𝑛
× 100 ; allowable error = ±3%

𝐶0 =
𝑃𝑟𝑒 𝑇𝑒𝑠𝑡 𝑆𝑦𝑠𝑡𝑒𝑚 𝑍𝑒𝑟𝑜 𝑅𝑒𝑠𝑝𝑜𝑛𝑠𝑒 + 𝑃𝑜𝑠𝑡 𝑇𝑒𝑠𝑡 𝑆𝑦𝑠𝑡𝑒𝑚 𝑍𝑒𝑟𝑜 𝑅𝑒𝑠𝑝𝑜𝑛𝑠𝑒

2

𝐶𝑚 =
𝑃𝑟𝑒 𝑇𝑒𝑠𝑡 𝑆𝑦𝑠𝑡𝑒𝑚 𝑈𝑝𝑠𝑐𝑎𝑙𝑒 𝑅𝑒𝑠𝑝𝑜𝑛𝑠𝑒 + 𝑃𝑜𝑠𝑡 𝑇𝑒𝑠𝑡 𝑆𝑦𝑠𝑡𝑒𝑚 𝑈𝑝𝑠𝑐𝑎𝑙𝑒 𝑅𝑒𝑠𝑝𝑜𝑛𝑠𝑒

2



                 CEM CALIBRATION DATA
Analyzer 
Number

Calibration 
Span

     Sampling Location           Plant Name O2 05230A1 20.95
     Date           Plant Rep. CO2 11047 20.6
     Run Number           Team Leader SO2 130 997.1
     Start Time           CEM Operator
     Stop Time           Project Number

Calibration CALIBRATION ERROR CHECK
Gas Calibration Analyzer Calibration
Specification Value Cylinder Calibration Difference System Syst. Bias System Syst. Bias Drift Correction
(% of Span) (% or ppm) Number (1) Response (% of Span) Response (% of Span) Response (% of Span) (% of Span) Factors

SO2 Zero 0 0 UHP Nitrogen 0.9 0.09% 10.3 0.94% 12.2 1.13% 0.19% Co=11.3
SO2 Low NR
SO2 Mid 40-60 551 DT0008082 554.9 0.39% 547.1 -0.78% 556.5 0.16% 0.94% Cm=551.8
SO2 High 100 997.1 CC193068 996.6 -0.05%

1517
1540

Pre Run 8 Post Run 8

Chandra Sastry

SYSTEM CAL CHECK

Gateway Energy & CokeBypass Vent Stack 5
Kris Singleton

Chandra Sastry
17-Sep-18

8

𝐶𝑎𝑙𝑖𝑏𝑟𝑎𝑡𝑖𝑜𝑛 𝐸𝑟𝑟𝑜𝑟 =
𝐴𝑛𝑎𝑙𝑦𝑧𝑒𝑟 𝑅𝑒𝑠𝑝𝑜𝑛𝑠𝑒 − 𝐶𝑎𝑙𝑖𝑏𝑟𝑎𝑡𝑖𝑜𝑛 𝑉𝑎𝑙𝑢𝑒

𝐴𝑛𝑎𝑙𝑦𝑧𝑒𝑟 𝑆𝑝𝑎𝑛
× 100 ; allowable error = ±2%

𝑆𝑦𝑠𝑡𝑒𝑚 𝐵𝑖𝑎𝑠 =
𝑆𝑦𝑠𝑡𝑒𝑚 𝑅𝑒𝑠𝑝𝑜𝑛𝑠𝑒 − 𝐴𝑛𝑎𝑙𝑦𝑧𝑒𝑟 𝑅𝑒𝑠𝑝𝑜𝑛𝑠𝑒

𝐴𝑛𝑎𝑙𝑦𝑧𝑒𝑟 𝑆𝑝𝑎𝑛
× 100 ; allowable error = ±5%

𝐷𝑟𝑖𝑓𝑡 =
𝑃𝑜𝑠𝑡 𝑇𝑒𝑠𝑡 𝑆𝑦𝑠𝑡𝑒𝑚 𝑅𝑒𝑠𝑝𝑜𝑛𝑠𝑒 − 𝑃𝑟𝑒 𝑇𝑒𝑠𝑡 𝑆𝑦𝑠𝑡𝑒𝑚 𝑅𝑒𝑠𝑝𝑜𝑛𝑠𝑒

𝐴𝑛𝑎𝑙𝑦𝑧𝑒𝑟 𝑆𝑝𝑎𝑛
× 100 ; allowable error = ±3%

𝐶0 =
𝑃𝑟𝑒 𝑇𝑒𝑠𝑡 𝑆𝑦𝑠𝑡𝑒𝑚 𝑍𝑒𝑟𝑜 𝑅𝑒𝑠𝑝𝑜𝑛𝑠𝑒 + 𝑃𝑜𝑠𝑡 𝑇𝑒𝑠𝑡 𝑆𝑦𝑠𝑡𝑒𝑚 𝑍𝑒𝑟𝑜 𝑅𝑒𝑠𝑝𝑜𝑛𝑠𝑒

2

𝐶𝑚 =
𝑃𝑟𝑒 𝑇𝑒𝑠𝑡 𝑆𝑦𝑠𝑡𝑒𝑚 𝑈𝑝𝑠𝑐𝑎𝑙𝑒 𝑅𝑒𝑠𝑝𝑜𝑛𝑠𝑒 + 𝑃𝑜𝑠𝑡 𝑇𝑒𝑠𝑡 𝑆𝑦𝑠𝑡𝑒𝑚 𝑈𝑝𝑠𝑐𝑎𝑙𝑒 𝑅𝑒𝑠𝑝𝑜𝑛𝑠𝑒

2



                 CEM CALIBRATION DATA
Analyzer 
Number

Calibration 
Span

     Sampling Location           Plant Name O2 05230A1 20.95
     Date           Plant Rep. CO2 11047 20.6
     Run Number           Team Leader SO2 130 997.1
     Start Time           CEM Operator
     Stop Time           Project Number

Calibration CALIBRATION ERROR CHECK
Gas Calibration Analyzer Calibration
Specification Value Cylinder Calibration Difference System Syst. Bias System Syst. Bias Drift Correction
(% of Span) (% or ppm) Number (1) Response (% of Span) Response (% of Span) Response (% of Span) (% of Span) Factors

SO2 Zero 0 0 UHP Nitrogen 0.9 0.09% 10.3 0.94% 12.2 1.13% 0.19% Co=11.3
SO2 Low NR
SO2 Mid 40-60 551 DT0008082 554.9 0.39% 547.1 -0.78% 556.5 0.16% 0.94% Cm=551.8
SO2 High 100 997.1 CC193068 996.6 -0.05%

Gateway Energy & CokeBypass Vent Stack 5
Kris Singleton

Chandra Sastry
17-Sep-18

9
1545
1608

Pre Run 9 Post Run 9

Chandra Sastry

SYSTEM CAL CHECK

𝐶𝑎𝑙𝑖𝑏𝑟𝑎𝑡𝑖𝑜𝑛 𝐸𝑟𝑟𝑜𝑟 =
𝐴𝑛𝑎𝑙𝑦𝑧𝑒𝑟 𝑅𝑒𝑠𝑝𝑜𝑛𝑠𝑒 − 𝐶𝑎𝑙𝑖𝑏𝑟𝑎𝑡𝑖𝑜𝑛 𝑉𝑎𝑙𝑢𝑒

𝐴𝑛𝑎𝑙𝑦𝑧𝑒𝑟 𝑆𝑝𝑎𝑛
× 100 ; allowable error = ±2%

𝑆𝑦𝑠𝑡𝑒𝑚 𝐵𝑖𝑎𝑠 =
𝑆𝑦𝑠𝑡𝑒𝑚 𝑅𝑒𝑠𝑝𝑜𝑛𝑠𝑒 − 𝐴𝑛𝑎𝑙𝑦𝑧𝑒𝑟 𝑅𝑒𝑠𝑝𝑜𝑛𝑠𝑒

𝐴𝑛𝑎𝑙𝑦𝑧𝑒𝑟 𝑆𝑝𝑎𝑛
× 100 ; allowable error = ±5%

𝐷𝑟𝑖𝑓𝑡 =
𝑃𝑜𝑠𝑡 𝑇𝑒𝑠𝑡 𝑆𝑦𝑠𝑡𝑒𝑚 𝑅𝑒𝑠𝑝𝑜𝑛𝑠𝑒 − 𝑃𝑟𝑒 𝑇𝑒𝑠𝑡 𝑆𝑦𝑠𝑡𝑒𝑚 𝑅𝑒𝑠𝑝𝑜𝑛𝑠𝑒

𝐴𝑛𝑎𝑙𝑦𝑧𝑒𝑟 𝑆𝑝𝑎𝑛
× 100 ; allowable error = ±3%

𝐶0 =
𝑃𝑟𝑒 𝑇𝑒𝑠𝑡 𝑆𝑦𝑠𝑡𝑒𝑚 𝑍𝑒𝑟𝑜 𝑅𝑒𝑠𝑝𝑜𝑛𝑠𝑒 + 𝑃𝑜𝑠𝑡 𝑇𝑒𝑠𝑡 𝑆𝑦𝑠𝑡𝑒𝑚 𝑍𝑒𝑟𝑜 𝑅𝑒𝑠𝑝𝑜𝑛𝑠𝑒

2

𝐶𝑚 =
𝑃𝑟𝑒 𝑇𝑒𝑠𝑡 𝑆𝑦𝑠𝑡𝑒𝑚 𝑈𝑝𝑠𝑐𝑎𝑙𝑒 𝑅𝑒𝑠𝑝𝑜𝑛𝑠𝑒 + 𝑃𝑜𝑠𝑡 𝑇𝑒𝑠𝑡 𝑆𝑦𝑠𝑡𝑒𝑚 𝑈𝑝𝑠𝑐𝑎𝑙𝑒 𝑅𝑒𝑠𝑝𝑜𝑛𝑠𝑒

2



                 CEM CALIBRATION DATA
Analyzer 
Number

Calibration 
Span

     Sampling Location           Plant Name O2 05230A1 20.95
     Date           Plant Rep. CO2 11047 20.6
     Run Number           Team Leader SO2 130 997.1
     Start Time           CEM Operator
     Stop Time           Project Number

Calibration CALIBRATION ERROR CHECK
Gas Calibration Analyzer Calibration
Specification Value Cylinder Calibration Difference System Syst. Bias System Syst. Bias Drift Correction
(% of Span) (% or ppm) Number (1) Response (% of Span) Response (% of Span) Response (% of Span) (% of Span) Factors

SO2 Zero 0 0 UHP Nitrogen 0.9 0.09% 10.3 0.94% 12.2 1.13% 0.19% Co=11.3
SO2 Low NR
SO2 Mid 40-60 551 DT0008082 554.9 0.39% 547.1 -0.78% 556.5 0.16% 0.94% Cm=551.8
SO2 High 100 997.1 CC193068 996.6 -0.05%

1613
1636

Pre Run 10 Post Run 10

Chandra Sastry

SYSTEM CAL CHECK

Gateway Energy & CokeBypass Vent Stack 5
Kris Singleton

Chandra Sastry
17-Sep-18

10

𝐶𝑎𝑙𝑖𝑏𝑟𝑎𝑡𝑖𝑜𝑛 𝐸𝑟𝑟𝑜𝑟 =
𝐴𝑛𝑎𝑙𝑦𝑧𝑒𝑟 𝑅𝑒𝑠𝑝𝑜𝑛𝑠𝑒 − 𝐶𝑎𝑙𝑖𝑏𝑟𝑎𝑡𝑖𝑜𝑛 𝑉𝑎𝑙𝑢𝑒

𝐴𝑛𝑎𝑙𝑦𝑧𝑒𝑟 𝑆𝑝𝑎𝑛
× 100 ; allowable error = ±2%

𝑆𝑦𝑠𝑡𝑒𝑚 𝐵𝑖𝑎𝑠 =
𝑆𝑦𝑠𝑡𝑒𝑚 𝑅𝑒𝑠𝑝𝑜𝑛𝑠𝑒 − 𝐴𝑛𝑎𝑙𝑦𝑧𝑒𝑟 𝑅𝑒𝑠𝑝𝑜𝑛𝑠𝑒

𝐴𝑛𝑎𝑙𝑦𝑧𝑒𝑟 𝑆𝑝𝑎𝑛
× 100 ; allowable error = ±5%

𝐷𝑟𝑖𝑓𝑡 =
𝑃𝑜𝑠𝑡 𝑇𝑒𝑠𝑡 𝑆𝑦𝑠𝑡𝑒𝑚 𝑅𝑒𝑠𝑝𝑜𝑛𝑠𝑒 − 𝑃𝑟𝑒 𝑇𝑒𝑠𝑡 𝑆𝑦𝑠𝑡𝑒𝑚 𝑅𝑒𝑠𝑝𝑜𝑛𝑠𝑒

𝐴𝑛𝑎𝑙𝑦𝑧𝑒𝑟 𝑆𝑝𝑎𝑛
× 100 ; allowable error = ±3%

𝐶0 =
𝑃𝑟𝑒 𝑇𝑒𝑠𝑡 𝑆𝑦𝑠𝑡𝑒𝑚 𝑍𝑒𝑟𝑜 𝑅𝑒𝑠𝑝𝑜𝑛𝑠𝑒 + 𝑃𝑜𝑠𝑡 𝑇𝑒𝑠𝑡 𝑆𝑦𝑠𝑡𝑒𝑚 𝑍𝑒𝑟𝑜 𝑅𝑒𝑠𝑝𝑜𝑛𝑠𝑒

2

𝐶𝑚 =
𝑃𝑟𝑒 𝑇𝑒𝑠𝑡 𝑆𝑦𝑠𝑡𝑒𝑚 𝑈𝑝𝑠𝑐𝑎𝑙𝑒 𝑅𝑒𝑠𝑝𝑜𝑛𝑠𝑒 + 𝑃𝑜𝑠𝑡 𝑇𝑒𝑠𝑡 𝑆𝑦𝑠𝑡𝑒𝑚 𝑈𝑝𝑠𝑐𝑎𝑙𝑒 𝑅𝑒𝑠𝑝𝑜𝑛𝑠𝑒

2



Source: GCO Bypass Vent Stack 5
Date: 9/17/2018

Time SO2
10:27 0.7
10:28 0.8
10:29 0.9
10:30 0.9
10:31 0.9
10:32 0.9
10:33 0.9
10:34 0.9
10:35 0.4
10:36 0.3
10:37 0.3
10:38 0.3
10:39 0.3
10:40 0.3
10:41 0.3
10:42 0.3
10:43 0.3
10:44 0.3
10:45 0.3
10:46 0.3
10:47 1.5
10:48 638.7
10:49 779.4
10:50 778.4
10:51 810.5
10:52 836
10:53 845.7
10:54 896.4
10:55 1021.8
10:56 1031.5
10:57 1017
10:58 996.6
10:59 703.3
11:00 553
11:01 554.9
11:02 411.2

Direct Cal



Source: GCO Bypass Vent Stack 5
Date: 9/17/2018

Time SO2
11:06 2.5
11:07 2.5
11:08 2
11:09 1.8
11:10 1.8
11:11 1.8
11:12 119.4
11:13 473
11:14 513.7
11:15 524.8
11:16 527.5
11:17 532.1
11:18 536.8
11:19 536.3
11:20 440

System Cal



Source: GCO Bypass Vent Stack 5
Date: 9/17/2018

Time SO2
12:55 381.4
12:56 376.5
12:57 80.8
12:58 22.7
12:59 13.9
13:00 10.6
13:01 8.8
13:02 372.7
13:03 523.9
13:04 534.8
13:05 542.7
13:06 543.9
13:07 546

Post Cal Run 3



Source: GCO Bypass Vent Stack 5
Date: 9/17/2018

Time SO2
14:32 366.9
14:33 56
14:34 25
14:35 16.8
14:36 12.9
14:37 10.3
14:38 154.8
14:39 517.3
14:40 541.7
14:41 547
14:42 547.1

Post Cal Run 6



Source: GCO Bypass Vent Stack 5
Date: 9/17/2018

Time SO2
16:37 297.9
16:38 35.9
16:39 21.4
16:40 16.7
16:41 14.6
16:42 13.4
16:43 12.2
16:44 305.9
16:45 537.4
16:46 551.5
16:47 557.3
16:48 556.5
16:49 557.2

Post Cal Run 10



 

 

Calibration Gas Certification Sheets 



CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol

Part Number: E02NI99E15A0940 Reference Number: 54-124267424-4
Cylinder Number: CC193068 Cylinder Volume: 144.4 Cubic Feet
Laboratory: ASG - Chicago - IL Cylinder Pressure: 2015 PSIG
PGVP Number: B12011 Valve Outlet: 660
Gas Code: SO2,BALN Certification Date: Jun 08, 2011

Expiration Date: Jun 08, 2019

Certification performed in accordance with “EPA Traceability Protocol for Assay and Certification of Gaseous Calibration Standards (May 2012)” document EPA
600/R-12/531, using the assay procedures listed. Analytical Methodology does not require correction for analytical interference. This cylinder has a total analytical

uncertainty as stated below with a confidence level of 95%. There are no significant impurities which affect the use of this calibration mixture. All concentrations are on a
volume/volume basis unless otherwise noted.

Do Not Use This Cylinder below 100 psig, i.e. 0.7 megapascals.

ANALYTICAL RESULTS
Component Requested Actual Protocol Total Relative Assay

Concentration Concentration Method Uncertainty Dates

SULFUR DIOXIDE 1000 PPM 997.1 PPM G1 +/- 1% NIST Traceable 06/03/2011, 06/08/2011

NITROGEN Balance

CALIBRATION STANDARDS
Type Lot ID Cylinder No Concentration Uncertainty Expiration Date

NTRM 071204 CC239980 993.4 PPM SULFUR DIOXIDE/NITROGEN 0.6 Mar 23, 2017

ANALYTICAL EQUIPMENT
Instrument/Make/Model Analytical Principle Last Multipoint Calibration

Nexus 470 AEP0000428 FTIR May 21, 2011

Triad Data Available Upon Request

Notes:
Signature on file

____________________________________
Approved for Release

Page 1 of 54-124267424-4
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Appendix B 

 
INSTALLED CEMS SUPPORTING DOCUMENTATION 

 



 

 

Installed CEMS Sample Data 



Source: GCO Bypass Vent Stack 5
Date: 9/17/2018

Installed CEMS Data SO2 (ppmw) Comments
9/17/18 11:35 245.3
9/17/18 11:36 239.6
9/17/18 11:37 239.1
9/17/18 11:38 239.7
9/17/18 11:39 241.9
9/17/18 11:40 241
9/17/18 11:41 239.6
9/17/18 11:42 238.8
9/17/18 11:43 238.7
9/17/18 11:44 239.1
9/17/18 11:45 240.4
9/17/18 11:46 241.9
9/17/18 11:47 243.1
9/17/18 11:48 243
9/17/18 11:49 242.2 Ref Method probe being moved
9/17/18 11:50 242.2 Ref Method probe being moved
9/17/18 11:51 241.7
9/17/18 11:52 240.5
9/17/18 11:53 240.8
9/17/18 11:54 241.2
9/17/18 11:55 241.4
9/17/18 11:56 242.4
9/17/18 11:57 243.3

Average 241.1

Run 1



Source: GCO Bypass Vent Stack 5
Date: 9/17/2018

Installed CEMS Data SO2 (ppmw) Comments
9/17/18 12:02 237.6
9/17/18 12:03 235.6
9/17/18 12:04 234
9/17/18 12:05 234.3
9/17/18 12:06 234.9
9/17/18 12:07 234.5
9/17/18 12:08 234.8
9/17/18 12:09 236.1
9/17/18 12:10 236.9
9/17/18 12:11 238.3
9/17/18 12:12 239.2
9/17/18 12:13 238.9
9/17/18 12:14 236.6
9/17/18 12:15 234.4
9/17/18 12:16 232.6 Ref Method probe being moved
9/17/18 12:17 233 Ref Method probe being moved
9/17/18 12:18 234.5 Ref Method probe being moved
9/17/18 12:19 237.2
9/17/18 12:20 239.3
9/17/18 12:21 240.3
9/17/18 12:22 239.6
9/17/18 12:23 237.8
9/17/18 12:24 235.5
9/17/18 12:25 234.2 17%

Average 236.7

Run 2



Source: GCO Bypass Vent Stack 5
Date: 9/17/2018

Installed CEMS Data SO2 (ppmw) Comments
9/17/18 12:30 236.7
9/17/18 12:31 242
9/17/18 12:32 239.5
9/17/18 12:33 234.4
9/17/18 12:34 228.1
9/17/18 12:35 228.7
9/17/18 12:36 230.3
9/17/18 12:37 231.8
9/17/18 12:38 232.2
9/17/18 12:39 232.7
9/17/18 12:40 232.6
9/17/18 12:41 232.5
9/17/18 12:42 234.4
9/17/18 12:43 237
9/17/18 12:44 239.2 Ref Method probe being moved
9/17/18 12:45 240 Ref Method probe being moved
9/17/18 12:46 239.1 Ref Method probe being moved
9/17/18 12:47 238.2
9/17/18 12:48 237.6
9/17/18 12:49 237.1
9/17/18 12:50 237.4
9/17/18 12:51 237.1
9/17/18 12:52 236.3
9/17/18 12:53 235.6 17%

Average 234.9

Run 3



Source: GCO Bypass Vent Stack 5
Date: 9/17/2018

Installed CEMS Data SO2 (ppmw) Comments
9/17/18 13:11 579.5
9/17/18 13:12 581.2
9/17/18 13:13 581.6
9/17/18 13:14 581.6
9/17/18 13:15 580.9
9/17/18 13:16 579.3
9/17/18 13:17 578.6
9/17/18 13:18 578.3
9/17/18 13:19 578.1
9/17/18 13:20 577.9
9/17/18 13:21 578.1
9/17/18 13:22 580
9/17/18 13:23 582.9
9/17/18 13:24 586.1
9/17/18 13:25 589.7 Ref Method probe being moved
9/17/18 13:26 591.2 Ref Method probe being moved
9/17/18 13:27 590.7 Ref Method probe being moved
9/17/18 13:28 589.6
9/17/18 13:29 587.2
9/17/18 13:30 585.4
9/17/18 13:31 585.1
9/17/18 13:32 585.3
9/17/18 13:33 583.3
9/17/18 13:34 578.7 17%

Average 581.8

Run 4



Source: GCO Bypass Vent Stack 5
Date: 9/17/2018

Installed CEMS Data SO2 (ppmw) Comments
9/17/18 13:36 565.3
9/17/18 13:37 558
9/17/18 13:38 554.1
9/17/18 13:39 550.9
9/17/18 13:40 547.5
9/17/18 13:41 544.6
9/17/18 13:42 542.7
9/17/18 13:43 540.7
9/17/18 13:44 538.5
9/17/18 13:45 536.8
9/17/18 13:46 534.1
9/17/18 13:47 532.2
9/17/18 13:48 531.9
9/17/18 13:49 533.1
9/17/18 13:50 534.6 Ref Method probe being moved
9/17/18 13:51 537.1 Ref Method probe being moved
9/17/18 13:52 538.8 Ref Method probe being moved
9/17/18 13:53 539.5
9/17/18 13:54 539.9
9/17/18 13:55 538.6
9/17/18 13:56 534.9
9/17/18 13:57 530.4
9/17/18 13:58 526
9/17/18 13:59 521.7 17%

Average 540.1

Run 5



Source: GCO Bypass Vent Stack 5
Date: 9/17/2018

Installed CEMS Data SO2 (ppmw) Comments
9/17/18 14:07 513.2
9/17/18 14:08 510.6
9/17/18 14:09 507.7
9/17/18 14:10 506.2
9/17/18 14:11 506.5
9/17/18 14:12 506
9/17/18 14:13 505.8
9/17/18 14:14 506.4
9/17/18 14:15 506.5
9/17/18 14:16 506
9/17/18 14:17 507.4
9/17/18 14:18 508.5
9/17/18 14:19 508.7
9/17/18 14:20 508.5
9/17/18 14:21 506.7 Ref Method probe being moved
9/17/18 14:22 503.9 Ref Method probe being moved
9/17/18 14:23 501.4 Ref Method probe being moved
9/17/18 14:24 499.3
9/17/18 14:25 498.7
9/17/18 14:26 498.4
9/17/18 14:27 497.8
9/17/18 14:28 496.4
9/17/18 14:29 494.9
9/17/18 14:30 494.5 17%

Average 504.2

Run 6



Source: GCO Bypass Vent Stack 5
Date: 9/17/2018

Installed CEMS Data SO2 (ppmw) Comments
9/17/18 14:50 500.6
9/17/18 14:51 500.5
9/17/18 14:52 500.5
9/17/18 14:53 500.3
9/17/18 14:54 500.5
9/17/18 14:55 499.8
9/17/18 14:56 497.6
9/17/18 14:57 495.5
9/17/18 14:58 493.8
9/17/18 14:59 492
9/17/18 15:00 491
9/17/18 15:01 491.1
9/17/18 15:02 491.2
9/17/18 15:03 491.7
9/17/18 15:04 492.4 Ref Method probe being moved
9/17/18 15:05 492.8 Ref Method probe being moved
9/17/18 15:06 492.1 Ref Method probe being moved
9/17/18 15:07 491.9
9/17/18 15:08 491.4
9/17/18 15:09 490.9
9/17/18 15:10 490.8
9/17/18 15:11 490.1
9/17/18 15:12 488.2
9/17/18 15:13 486.1 17%

Average 494.1

Run 7



Source: GCO Bypass Vent Stack 5
Date: 9/17/2018

Installed CEMS Data SO2 (ppmw) Comments
9/17/18 15:17 483.7
9/17/18 15:18 482.8
9/17/18 15:19 481.9
9/17/18 15:20 480.6
9/17/18 15:21 479.3
9/17/18 15:22 478.9
9/17/18 15:23 478.5
9/17/18 15:24 477.2
9/17/18 15:25 476.3
9/17/18 15:26 475.3
9/17/18 15:27 474.5
9/17/18 15:28 474.4
9/17/18 15:29 474.7
9/17/18 15:30 475.5
9/17/18 15:31 476 Ref Method probe being moved
9/17/18 15:32 476.9 Ref Method probe being moved
9/17/18 15:33 477.3 Ref Method probe being moved
9/17/18 15:34 476.6
9/17/18 15:35 476.3
9/17/18 15:36 475.5
9/17/18 15:37 472.8
9/17/18 15:38 470.8
9/17/18 15:39 469.8
9/17/18 15:40 469 17%

Average 476.4

Run 8



Source: GCO Bypass Vent Stack 5
Date: 9/17/2018

Installed CEMS Data SO2 (ppmw) Comments
9/17/18 15:45 465.7
9/17/18 15:46 462.7
9/17/18 15:47 459.7
9/17/18 15:48 456.9
9/17/18 15:49 455.5
9/17/18 15:50 454.6
9/17/18 15:51 454.5
9/17/18 15:52 454.5
9/17/18 15:53 454.5
9/17/18 15:54 455.5
9/17/18 15:55 455.3
9/17/18 15:56 454.7
9/17/18 15:57 454.7
9/17/18 15:58 453.6
9/17/18 15:59 453.2 Ref Method probe being moved
9/17/18 16:00 454.5 Ref Method probe being moved
9/17/18 16:01 455.4 Ref Method probe being moved
9/17/18 16:02 455.7
9/17/18 16:03 454.7
9/17/18 16:04 451.2
9/17/18 16:05 449
9/17/18 16:06 448.1
9/17/18 16:07 448.1
9/17/18 16:08 450.5 17%

Average 454.7

Run 9



Source: GCO Bypass Vent Stack 5
Date: 9/17/2018

Installed CEMS Data SO2 (ppmw) Comments
9/17/18 16:13 455.1
9/17/18 16:14 454.6
9/17/18 16:15 454
9/17/18 16:16 453.4
9/17/18 16:17 452.1
9/17/18 16:18 450.4
9/17/18 16:19 448.3
9/17/18 16:20 446.4
9/17/18 16:21 445.3
9/17/18 16:22 444.7
9/17/18 16:23 444.9
9/17/18 16:24 445.8
9/17/18 16:25 446.6
9/17/18 16:26 447.4
9/17/18 16:27 448.8 Ref Method probe being moved
9/17/18 16:28 449.9 Ref Method probe being moved
9/17/18 16:29 449.1 Ref Method probe being moved
9/17/18 16:30 447.4
9/17/18 16:31 446.4
9/17/18 16:32 444.9
9/17/18 16:33 443.1
9/17/18 16:34 442.5
9/17/18 16:35 441.7
9/17/18 16:36 440.8 17%

Average 447.4

Run 10



 

 

Appendix D 
CALCULATIONS AND FIELD DATA 
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Definitions/Glossary
TestAmerica Job ID: 140-12817-1Client: URS Corporation

Project/Site: Granite City - M5/202

Glossary

These commonly used abbreviations may or may not be present in this report.

¤ Listed under the "D" column to designate that the result is reported on a dry weight basis

Abbreviation

%R Percent Recovery

CFL Contains Free Liquid

CNF Contains No Free Liquid

DER Duplicate Error Ratio (normalized absolute difference)

Dil Fac Dilution Factor

DL Detection Limit (DoD/DOE)

DL, RA, RE, IN Indicates a Dilution, Re-analysis, Re-extraction, or additional Initial metals/anion analysis of the sample

DLC Decision Level Concentration (Radiochemistry)

EDL Estimated Detection Limit (Dioxin)

LOD Limit of Detection (DoD/DOE)

LOQ Limit of Quantitation (DoD/DOE)

MDA Minimum Detectable Activity (Radiochemistry)

MDC Minimum Detectable Concentration (Radiochemistry)

MDL Method Detection Limit

ML Minimum Level (Dioxin)

NC Not Calculated

ND Not Detected at the reporting limit (or MDL or EDL if shown)

PQL Practical Quantitation Limit

QC Quality Control

RER Relative Error Ratio (Radiochemistry)

RL Reporting Limit or Requested Limit (Radiochemistry)

RPD Relative Percent Difference, a measure of the relative difference between two points

TEF Toxicity Equivalent Factor (Dioxin)

TEQ Toxicity Equivalent Quotient (Dioxin)

TestAmerica Knoxville
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Method Summary
TestAmerica Job ID: 140-12817-1Client: URS Corporation

Project/Site: Granite City - M5/202

Method Method Description LaboratoryProtocol

EPA202 InOrg CPM Inorganic Condensable Particulate Matter TAL KNX

EPA202 Org CPM Organic Condensable Particulate Matter TAL KNX

EPA5 Particulates TAL KNX

Protocol References:

EPA = US Environmental Protection Agency

Laboratory References:

TAL KNX = TestAmerica Knoxville, 5815 Middlebrook Pike, Knoxville, TN 37921, TEL (865)291-3000

TestAmerica Knoxville
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Sample Summary
TestAmerica Job ID: 140-12817-1Client: URS Corporation

Project/Site: Granite City - M5/202

Lab Sample ID Client Sample ID ReceivedCollectedMatrix

140-12817-1 M5-FILT-1 Air 09/18/18 00:00 09/25/18 16:50

140-12817-2 M5-PNR-1 Air 09/18/18 00:00 09/25/18 16:50

140-12817-3 M5-FILT-2 Air 09/18/18 00:00 09/25/18 16:50

140-12817-4 M5-PNR-2 Air 09/18/18 00:00 09/25/18 16:50

140-12817-5 M5-FILT-3 Air 09/19/18 00:00 09/25/18 16:50

140-12817-6 M5-PNR-3 Air 09/19/18 00:00 09/25/18 16:50

140-12817-7 M5-FILT-BLANK Air 09/19/18 00:00 09/25/18 16:50

140-12817-8 M5/M202-ACETONE REAGENT BLANK Air 09/19/18 00:00 09/25/18 16:50

140-12817-10 M202-H2O-1 Air 09/18/18 00:00 09/25/18 16:50

140-12817-11 M202-ORG-1 Air 09/18/18 00:00 09/25/18 16:50

140-12817-13 M202-H2O-2 Air 09/18/18 00:00 09/25/18 16:50

140-12817-14 M202-ORG-2 Air 09/18/18 00:00 09/25/18 16:50

140-12817-16 M202-H2O-3 Air 09/19/18 00:00 09/25/18 16:50

140-12817-17 M202-ORG-3 Air 09/19/18 00:00 09/25/18 16:50

140-12817-19 M202-H2O-FIELD BLANK Air 09/19/18 00:00 09/25/18 16:50

140-12817-20 M202-ORG-FIELD BLANK Air 09/19/18 00:00 09/25/18 16:50

140-12817-22 M202-H2O-PROOF BLANK Air 09/18/18 00:00 09/25/18 16:50

140-12817-23 M202-ORG-PROOF BLANK Air 09/18/18 00:00 09/25/18 16:50

140-12817-24 M202-WATER REAGENT BLANK Air 09/19/18 00:00 09/25/18 16:50

140-12817-25 M202-HEXANE REAGENT BLANK Air 09/19/18 00:00 09/25/18 16:50

TestAmerica Knoxville

10/02/2018Page 5 of 62



Job Narrative
140-12817-1

Sample Receipt 

The samples were received on September 25, 2018 at 4:50 PM in good condition and properly preserved.  The temperature of the cooler 
at receipt was 20.7º C.

Quality Control and Data Interpretation

Unless otherwise noted, all holding times, and QC criteria were met and the test results shown in this report meet all applicable NELAC 
requirements.

General Chemistry 

Total Particulates:  The measurement of the mass of particulate matter trapped by the particulate filter and probe rinse derived from an 
M-5 sampling train was performed using SOP number KNOX-WC-0006 (based on EPA Methods 0050 and 5).  Microfiber filters and 150 
mL beakers are carefully inspected and tare weighed to constant weight. After sample collection, the filters are dried, and then carefully 
weighed to constant weight to determine the mass of particulate matter trapped on the filters. The acetone probe rinse solution is 
evaporated to dryness, and then weighed to constant weight to determine the total particulate mass collected in the rinse. The total 
particulate mass collected by an M-5 train is the sum of the particulate filter and the acetone probe rinse residue weights.

Particulate by Method 202:  Samples derived from Method 202 require special handling. The CPE filters were extracted three times with 
water, which was then combined with the corresponding aqueous fraction. The filters were then extracted with hexane three times, and 
the extracts were combined with the solvent rinses. The aqueous fractions were then extracted three times with hexane, and the extracts 
were combined with the solvent rinses. The organic fractions, including the acetone and hexane reagent blanks, were air dried in a hood. 
The aqueous fractions, including the deionized water reagent blank, were simmered to near dryness, and then allowed to air dry.

Aqueous samples having a pH < 6 were reconstituted with boiled deionized water, and then titrated with 0.1N ammonium hydroxide to a 
pH 7 endpoint. The samples were again simmered to near dryness, and then allowed to air dry. Titration to a pH 7 endpoint was not 
required for samples with a pH of 6 or higher upon receipt. Where applicable, the contribution from added ammonia was calculated and 
subtracted from the residue weight to obtain the final result for the aqueous fractions.

Residual water from both the aqueous samples and the organic solvent samples were further air dried in a forced draft oven at 28°C 
before transferring them to a desiccator. The air dried samples were transferred to a desiccator and dried over calcium sulfate to constant 
weight.

No additional analytical or quality issues were noted, other than those described above or in the Definitions/Glossary page.
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QC Association Summary
TestAmerica Job ID: 140-12817-1Client: URS Corporation

Project/Site: Granite City - M5/202

General Chemistry

Analysis Batch: 23973

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Air 202 InOrg CPM140-12817-10 M202-H2O-1 Total/NA

Air 202 InOrg CPM140-12817-13 M202-H2O-2 Total/NA

Air 202 InOrg CPM140-12817-16 M202-H2O-3 Total/NA

Air 202 InOrg CPM140-12817-19 M202-H2O-FIELD BLANK Total/NA

Air 202 InOrg CPM140-12817-22 M202-H2O-PROOF BLANK Total/NA

Air 202 InOrg CPM140-12817-24 M202-WATER REAGENT BLANK Total/NA

Analysis Batch: 23975

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Air 202 Org CPM140-12817-8 M5/M202-ACETONE REAGENT BLANK Total/NA

Air 202 Org CPM140-12817-11 M202-ORG-1 Total/NA

Air 202 Org CPM140-12817-14 M202-ORG-2 Total/NA

Air 202 Org CPM140-12817-17 M202-ORG-3 Total/NA

Air 202 Org CPM140-12817-20 M202-ORG-FIELD BLANK Total/NA

Air 202 Org CPM140-12817-23 M202-ORG-PROOF BLANK Total/NA

Air 202 Org CPM140-12817-25 M202-HEXANE REAGENT BLANK Total/NA

Analysis Batch: 24112

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Air 5140-12817-1 M5-FILT-1 Total/NA

Air 5140-12817-2 M5-PNR-1 Total/NA

Air 5140-12817-3 M5-FILT-2 Total/NA

Air 5140-12817-4 M5-PNR-2 Total/NA

Air 5140-12817-5 M5-FILT-3 Total/NA

Air 5140-12817-6 M5-PNR-3 Total/NA

Air 5140-12817-7 M5-FILT-BLANK Total/NA

Air 5140-12817-8 M5/M202-ACETONE REAGENT BLANK Total/NA

TestAmerica Knoxville
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Client Sample Results
TestAmerica Job ID: 140-12817-1Client: URS Corporation

Project/Site: Granite City - M5/202

Lab Sample ID: 140-12817-1Client Sample ID: M5-FILT-1
Matrix: AirDate Collected: 09/18/18 00:00

Date Received: 09/25/18 16:50
Sample Container:  Petri/Filter

General Chemistry
RL MDL

Particulates, Total 49.3 0.500 0.500 mg/sample 10/01/18 13:01 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Lab Sample ID: 140-12817-2Client Sample ID: M5-PNR-1
Matrix: AirDate Collected: 09/18/18 00:00

Date Received: 09/25/18 16:50
Sample Container:  Amber Glass 250ml - unpreserved

General Chemistry
RL MDL

Particulates, Total 9.58 0.500 0.500 mg/sample 10/01/18 13:01 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Lab Sample ID: 140-12817-3Client Sample ID: M5-FILT-2
Matrix: AirDate Collected: 09/18/18 00:00

Date Received: 09/25/18 16:50
Sample Container:  Petri/Filter

General Chemistry
RL MDL

Particulates, Total 242 0.500 0.500 mg/sample 10/01/18 13:01 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Lab Sample ID: 140-12817-4Client Sample ID: M5-PNR-2
Matrix: AirDate Collected: 09/18/18 00:00

Date Received: 09/25/18 16:50
Sample Container:  Amber Glass 250ml - unpreserved

General Chemistry
RL MDL

Particulates, Total 14.1 0.500 0.500 mg/sample 10/01/18 13:01 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Lab Sample ID: 140-12817-5Client Sample ID: M5-FILT-3
Matrix: AirDate Collected: 09/19/18 00:00

Date Received: 09/25/18 16:50
Sample Container:  Petri/Filter

General Chemistry
RL MDL

Particulates, Total 57.4 0.500 0.500 mg/sample 10/01/18 13:01 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Lab Sample ID: 140-12817-6Client Sample ID: M5-PNR-3
Matrix: AirDate Collected: 09/19/18 00:00

Date Received: 09/25/18 16:50
Sample Container:  Amber Glass 250ml - unpreserved

General Chemistry
RL MDL

Particulates, Total 37.5 0.500 0.500 mg/sample 10/01/18 13:01 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

TestAmerica Knoxville
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Client Sample Results
TestAmerica Job ID: 140-12817-1Client: URS Corporation

Project/Site: Granite City - M5/202

Lab Sample ID: 140-12817-7Client Sample ID: M5-FILT-BLANK
Matrix: AirDate Collected: 09/19/18 00:00

Date Received: 09/25/18 16:50
Sample Container:  Petri/Filter

General Chemistry
RL MDL

Particulates, Total 0.675 0.500 0.500 mg/sample 10/01/18 13:01 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Lab Sample ID: 140-12817-8Client Sample ID: M5/M202-ACETONE REAGENT BLANK
Matrix: AirDate Collected: 09/19/18 00:00

Date Received: 09/25/18 16:50
Sample Container:  Amber Glass 250ml - unpreserved

General Chemistry
RL MDL

Organic Condensible Particulate 
Matter

1.25 1.00 0.500 mg/sample 09/26/18 17:25 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.500 0.500 mg/sample 10/01/18 13:01 1Particulates, Total 0.575

Lab Sample ID: 140-12817-10Client Sample ID: M202-H2O-1
Matrix: AirDate Collected: 09/18/18 00:00

Date Received: 09/25/18 16:50
Sample Container:  Amber Glass 250ml - unpreserved

General Chemistry
RL MDL

Inorganic Condensible 
Particulate Matter

83.5 1.00 0.500 mg/sample 09/26/18 17:22 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Lab Sample ID: 140-12817-11Client Sample ID: M202-ORG-1
Matrix: AirDate Collected: 09/18/18 00:00

Date Received: 09/25/18 16:50
Sample Container:  Amber Glass 250ml - unpreserved

General Chemistry
RL MDL

Organic Condensible Particulate 
Matter

4.22 1.00 0.500 mg/sample 09/26/18 17:25 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Lab Sample ID: 140-12817-13Client Sample ID: M202-H2O-2
Matrix: AirDate Collected: 09/18/18 00:00

Date Received: 09/25/18 16:50
Sample Container:  Amber Glass 250ml - unpreserved

General Chemistry
RL MDL

Inorganic Condensible 
Particulate Matter

76.6 1.00 0.500 mg/sample 09/26/18 17:22 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

TestAmerica Knoxville
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Client Sample Results
TestAmerica Job ID: 140-12817-1Client: URS Corporation

Project/Site: Granite City - M5/202

Lab Sample ID: 140-12817-14Client Sample ID: M202-ORG-2
Matrix: AirDate Collected: 09/18/18 00:00

Date Received: 09/25/18 16:50
Sample Container:  Amber Glass 250ml - unpreserved

General Chemistry
RL MDL

Organic Condensible Particulate 
Matter

4.13 1.00 0.500 mg/sample 09/26/18 17:25 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Lab Sample ID: 140-12817-16Client Sample ID: M202-H2O-3
Matrix: AirDate Collected: 09/19/18 00:00

Date Received: 09/25/18 16:50
Sample Container:  Amber Glass 250ml - unpreserved

General Chemistry
RL MDL

Inorganic Condensible 
Particulate Matter

136 1.00 0.500 mg/sample 09/26/18 17:22 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Lab Sample ID: 140-12817-17Client Sample ID: M202-ORG-3
Matrix: AirDate Collected: 09/19/18 00:00

Date Received: 09/25/18 16:50
Sample Container:  Amber Glass 250ml - unpreserved

General Chemistry
RL MDL

Organic Condensible Particulate 
Matter

7.37 1.00 0.500 mg/sample 09/26/18 17:25 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Lab Sample ID: 140-12817-19Client Sample ID: M202-H2O-FIELD BLANK
Matrix: AirDate Collected: 09/19/18 00:00

Date Received: 09/25/18 16:50
Sample Container:  Amber Glass 250ml - unpreserved

General Chemistry
RL MDL

Inorganic Condensible 
Particulate Matter

3.19 1.00 0.500 mg/sample 09/26/18 17:22 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Lab Sample ID: 140-12817-20Client Sample ID: M202-ORG-FIELD BLANK
Matrix: AirDate Collected: 09/19/18 00:00

Date Received: 09/25/18 16:50
Sample Container:  Amber Glass 250ml - unpreserved

General Chemistry
RL MDL

Organic Condensible Particulate 
Matter

3.33 1.00 0.500 mg/sample 09/26/18 17:25 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

TestAmerica Knoxville
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Client Sample Results
TestAmerica Job ID: 140-12817-1Client: URS Corporation

Project/Site: Granite City - M5/202

Lab Sample ID: 140-12817-22Client Sample ID: M202-H2O-PROOF BLANK
Matrix: AirDate Collected: 09/18/18 00:00

Date Received: 09/25/18 16:50
Sample Container:  Amber Glass 250ml - unpreserved

General Chemistry
RL MDL

Inorganic Condensible 
Particulate Matter

2.90 1.00 0.500 mg/sample 09/26/18 17:22 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Lab Sample ID: 140-12817-23Client Sample ID: M202-ORG-PROOF BLANK
Matrix: AirDate Collected: 09/18/18 00:00

Date Received: 09/25/18 16:50
Sample Container:  Amber Glass 250ml - unpreserved

General Chemistry
RL MDL

Organic Condensible Particulate 
Matter

2.83 1.00 0.500 mg/sample 09/26/18 17:25 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Lab Sample ID: 140-12817-24Client Sample ID: M202-WATER REAGENT BLANK
Matrix: AirDate Collected: 09/19/18 00:00

Date Received: 09/25/18 16:50
Sample Container:  Amber Glass 250ml - unpreserved

General Chemistry
RL MDL

Inorganic Condensible 
Particulate Matter

2.24 1.00 0.500 mg/sample 09/26/18 17:22 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Lab Sample ID: 140-12817-25Client Sample ID: M202-HEXANE REAGENT BLANK
Matrix: AirDate Collected: 09/19/18 00:00

Date Received: 09/25/18 16:50
Sample Container:  Amber Glass 250ml - unpreserved

General Chemistry
RL MDL

Organic Condensible Particulate 
Matter

1.16 1.00 0.500 mg/sample 09/26/18 17:25 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

TestAmerica Knoxville
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Default Detection Limits
Client: URS Corporation TestAmerica Job ID: 140-12817-1
Project/Site: Granite City - M5/202

General Chemistry

1.00Inorganic Condensible Particulate Matter mg/sample

Analyte Units MethodMDLRL

0.500 202 InOrg CPM

1.00Organic Condensible Particulate Matter mg/sample0.500 202 Org CPM

0.500Particulates, Total mg/sample0.500 5

TestAmerica Knoxville

10/02/2018Page 12 of 62



Lab Chronicle
Client: URS Corporation TestAmerica Job ID: 140-12817-1
Project/Site: Granite City - M5/202

Client Sample ID: M5-FILT-1 Lab Sample ID: 140-12817-1
Matrix: AirDate Collected: 09/18/18 00:00

Date Received: 09/25/18 16:50

Analysis 5 TSN10/01/18 13:011 TAL KNX24112

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA

FT_GrossInstrument ID:

Client Sample ID: M5-PNR-1 Lab Sample ID: 140-12817-2
Matrix: AirDate Collected: 09/18/18 00:00

Date Received: 09/25/18 16:50

Analysis 5 TSN10/01/18 13:011 TAL KNX24112

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA

FT_GrossInstrument ID:

Client Sample ID: M5-FILT-2 Lab Sample ID: 140-12817-3
Matrix: AirDate Collected: 09/18/18 00:00

Date Received: 09/25/18 16:50

Analysis 5 TSN10/01/18 13:011 TAL KNX24112

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA

FT_GrossInstrument ID:

Client Sample ID: M5-PNR-2 Lab Sample ID: 140-12817-4
Matrix: AirDate Collected: 09/18/18 00:00

Date Received: 09/25/18 16:50

Analysis 5 TSN10/01/18 13:011 TAL KNX24112

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA

FT_GrossInstrument ID:

Client Sample ID: M5-FILT-3 Lab Sample ID: 140-12817-5
Matrix: AirDate Collected: 09/19/18 00:00

Date Received: 09/25/18 16:50

Analysis 5 TSN10/01/18 13:011 TAL KNX24112

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA

FT_GrossInstrument ID:

Client Sample ID: M5-PNR-3 Lab Sample ID: 140-12817-6
Matrix: AirDate Collected: 09/19/18 00:00

Date Received: 09/25/18 16:50

Analysis 5 TSN10/01/18 13:011 TAL KNX24112

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA

FT_GrossInstrument ID:

TestAmerica Knoxville
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Lab Chronicle
Client: URS Corporation TestAmerica Job ID: 140-12817-1
Project/Site: Granite City - M5/202

Client Sample ID: M5-FILT-BLANK Lab Sample ID: 140-12817-7
Matrix: AirDate Collected: 09/19/18 00:00

Date Received: 09/25/18 16:50

Analysis 5 TSN10/01/18 13:011 TAL KNX24112

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA

FT_GrossInstrument ID:

Client Sample ID: M5/M202-ACETONE REAGENT BLANK Lab Sample ID: 140-12817-8
Matrix: AirDate Collected: 09/19/18 00:00

Date Received: 09/25/18 16:50

Analysis 202 Org CPM TSN09/26/18 17:251 TAL KNX23975

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA

B3Instrument ID:

Analysis 5 1 24112 10/01/18 13:01 TSN TAL KNXTotal/NA

FT_GrossInstrument ID:

Client Sample ID: M202-H2O-1 Lab Sample ID: 140-12817-10
Matrix: AirDate Collected: 09/18/18 00:00

Date Received: 09/25/18 16:50

Analysis 202 InOrg CPM TSN09/26/18 17:221 TAL KNX23973

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA

B3Instrument ID:

Client Sample ID: M202-ORG-1 Lab Sample ID: 140-12817-11
Matrix: AirDate Collected: 09/18/18 00:00

Date Received: 09/25/18 16:50

Analysis 202 Org CPM TSN09/26/18 17:251 TAL KNX23975

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA

B3Instrument ID:

Client Sample ID: M202-H2O-2 Lab Sample ID: 140-12817-13
Matrix: AirDate Collected: 09/18/18 00:00

Date Received: 09/25/18 16:50

Analysis 202 InOrg CPM TSN09/26/18 17:221 TAL KNX23973

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA

B3Instrument ID:

TestAmerica Knoxville
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Lab Chronicle
Client: URS Corporation TestAmerica Job ID: 140-12817-1
Project/Site: Granite City - M5/202

Client Sample ID: M202-ORG-2 Lab Sample ID: 140-12817-14
Matrix: AirDate Collected: 09/18/18 00:00

Date Received: 09/25/18 16:50

Analysis 202 Org CPM TSN09/26/18 17:251 TAL KNX23975

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA

B3Instrument ID:

Client Sample ID: M202-H2O-3 Lab Sample ID: 140-12817-16
Matrix: AirDate Collected: 09/19/18 00:00

Date Received: 09/25/18 16:50

Analysis 202 InOrg CPM TSN09/26/18 17:221 TAL KNX23973

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA

B3Instrument ID:

Client Sample ID: M202-ORG-3 Lab Sample ID: 140-12817-17
Matrix: AirDate Collected: 09/19/18 00:00

Date Received: 09/25/18 16:50

Analysis 202 Org CPM TSN09/26/18 17:251 TAL KNX23975

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA

B3Instrument ID:

Client Sample ID: M202-H2O-FIELD BLANK Lab Sample ID: 140-12817-19
Matrix: AirDate Collected: 09/19/18 00:00

Date Received: 09/25/18 16:50

Analysis 202 InOrg CPM TSN09/26/18 17:221 TAL KNX23973

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA

B3Instrument ID:

Client Sample ID: M202-ORG-FIELD BLANK Lab Sample ID: 140-12817-20
Matrix: AirDate Collected: 09/19/18 00:00

Date Received: 09/25/18 16:50

Analysis 202 Org CPM TSN09/26/18 17:251 TAL KNX23975

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA

B3Instrument ID:

Client Sample ID: M202-H2O-PROOF BLANK Lab Sample ID: 140-12817-22
Matrix: AirDate Collected: 09/18/18 00:00

Date Received: 09/25/18 16:50

Analysis 202 InOrg CPM TSN09/26/18 17:221 TAL KNX23973

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA

B3Instrument ID:

TestAmerica Knoxville
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Lab Chronicle
Client: URS Corporation TestAmerica Job ID: 140-12817-1
Project/Site: Granite City - M5/202

Client Sample ID: M202-ORG-PROOF BLANK Lab Sample ID: 140-12817-23
Matrix: AirDate Collected: 09/18/18 00:00

Date Received: 09/25/18 16:50

Analysis 202 Org CPM TSN09/26/18 17:251 TAL KNX23975

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA

B3Instrument ID:

Client Sample ID: M202-WATER REAGENT BLANK Lab Sample ID: 140-12817-24
Matrix: AirDate Collected: 09/19/18 00:00

Date Received: 09/25/18 16:50

Analysis 202 InOrg CPM TSN09/26/18 17:221 TAL KNX23973

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA

B3Instrument ID:

Client Sample ID: M202-HEXANE REAGENT BLANK Lab Sample ID: 140-12817-25
Matrix: AirDate Collected: 09/19/18 00:00

Date Received: 09/25/18 16:50

Analysis 202 Org CPM TSN09/26/18 17:251 TAL KNX23975

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA

B3Instrument ID:

Laboratory References:

TAL KNX = TestAmerica Knoxville, 5815 Middlebrook Pike, Knoxville, TN 37921, TEL (865)291-3000

TestAmerica Knoxville
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Accreditation/Certification Summary
Client: URS Corporation TestAmerica Job ID: 140-12817-1
Project/Site: Granite City - M5/202

Laboratory: TestAmerica Knoxville
All accreditations/certifications held by this laboratory are listed.  Not all accreditations/certifications are applicable to this report.

Authority Program EPA Region Identification Number Expiration Date

N/AAFCEE

ANAB DoD ELAP L2311 02-13-19

Arkansas DEQ State Program 6 88-0688 06-16-19

California State Program 9 2423 06-30-19

Colorado State Program 8 TN00009 02-28-19

Connecticut State Program 1 PH-0223 09-30-19

Florida NELAP 4 E87177 06-30-19

Georgia State Program 4 906 04-13-20

Hawaii State Program 9 N/A 04-13-19

Kansas NELAP 7 E-10349 10-31-18

Kentucky (DW) State Program 4 90101 12-31-18

Louisiana NELAP 6 83979 06-30-19

Louisiana (DW) NELAP 6 LA160005 12-31-18

Maryland State Program 3 277 03-31-19

Michigan State Program 5 9933 04-13-20

Nevada State Program 9 TN00009 07-31-19

New Jersey NELAP 2 TN001 06-30-19

New York NELAP 2 10781 03-31-19

North Carolina (DW) State Program 4 21705 07-31-19

North Carolina (WW/SW) State Program 4 64 12-31-18

Ohio VAP State Program 5 CL0059 08-28-20

Oklahoma State Program 6 9415 08-31-19

Oregon NELAP 10 TNI0189 01-01-19

Pennsylvania NELAP 3 68-00576 12-31-18

Tennessee State Program 4 2014 04-13-20

Texas NELAP 6 T104704380-16-9 08-31-19

US Fish & Wildlife Federal LE-058448-0 07-31-19

USDA Federal P330-16-00262 08-20-19

Utah NELAP 8 TN00009 07-31-18 *

Virginia NELAP 3 460176 09-14-19

Washington State Program 10 C593 01-19-19

West Virginia (DW) State Program 3 9955C 12-31-18

West Virginia DEP State Program 3 345 04-30-19

Wisconsin State Program 5 998044300 08-31-19

TestAmerica Knoxville

* Accreditation/Certification renewal pending - accreditation/certification considered valid.
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GENERAL CHEMISTRY
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COVER PAGE

Lab Name:   Job Number: 

Client Sample ID Lab Sample ID

GENERAL CHEMISTRY

Project: Granite City - M5/202

SDG No.:  

140-12817-1TestAmerica Knoxville

140-12817-1 M5-FILT-1
140-12817-2 M5-PNR-1
140-12817-3 M5-FILT-2
140-12817-4 M5-PNR-2
140-12817-5 M5-FILT-3
140-12817-6 M5-PNR-3
140-12817-7 M5-FILT-BLANK
140-12817-8 M5/M202-ACETONE REAGENT BLANK
140-12817-10 M202-H2O-1
140-12817-11 M202-ORG-1
140-12817-13 M202-H2O-2
140-12817-14 M202-ORG-2
140-12817-16 M202-H2O-3
140-12817-17 M202-ORG-3
140-12817-19 M202-H2O-FIELD BLANK
140-12817-20 M202-ORG-FIELD BLANK
140-12817-22 M202-H2O-PROOF BLANK
140-12817-23 M202-ORG-PROOF BLANK
140-12817-24 M202-WATER REAGENT BLANK
140-12817-25 M202-HEXANE REAGENT BLANK

Comments:
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1B-IN
INORGANIC ANALYSIS DATA SHEET

Client Sample ID:

Lab Name: Job No.:

SDG ID.:

Matrix:

Lab Sample ID: 140-12817-1

Date Received: 09/25/2018  16:50

 

140-12817-1

M5-FILT-1

Air 09/18/2018  00:00Date Sampled:

Reporting Basis: WET

GENERAL CHEMISTRY

TestAmerica Knoxville

CAS No. Analyte CUnits Q MethodRL MDL DILResult

Particulates, Total 49.3 mg/samp
le

0.500 0.500 1 5

FORM IB-IN 10/02/2018Page 20 of 62



1B-IN
INORGANIC ANALYSIS DATA SHEET

Client Sample ID:

Lab Name: Job No.:

SDG ID.:

Matrix:

Lab Sample ID: 140-12817-2

Date Received: 09/25/2018  16:50

 

140-12817-1

M5-PNR-1

Air 09/18/2018  00:00Date Sampled:

Reporting Basis: WET

GENERAL CHEMISTRY

TestAmerica Knoxville

CAS No. Analyte CUnits Q MethodRL MDL DILResult

Particulates, Total 9.58 mg/samp
le

0.500 0.500 1 5

FORM IB-IN 10/02/2018Page 21 of 62



1B-IN
INORGANIC ANALYSIS DATA SHEET

Client Sample ID:

Lab Name: Job No.:

SDG ID.:

Matrix:

Lab Sample ID: 140-12817-3

Date Received: 09/25/2018  16:50

 

140-12817-1

M5-FILT-2

Air 09/18/2018  00:00Date Sampled:

Reporting Basis: WET

GENERAL CHEMISTRY

TestAmerica Knoxville

CAS No. Analyte CUnits Q MethodRL MDL DILResult

Particulates, Total 242 mg/samp
le

0.500 0.500 1 5

FORM IB-IN 10/02/2018Page 22 of 62



1B-IN
INORGANIC ANALYSIS DATA SHEET

Client Sample ID:

Lab Name: Job No.:

SDG ID.:

Matrix:

Lab Sample ID: 140-12817-4

Date Received: 09/25/2018  16:50

 

140-12817-1

M5-PNR-2

Air 09/18/2018  00:00Date Sampled:

Reporting Basis: WET

GENERAL CHEMISTRY

TestAmerica Knoxville

CAS No. Analyte CUnits Q MethodRL MDL DILResult

Particulates, Total 14.1 mg/samp
le

0.500 0.500 1 5

FORM IB-IN 10/02/2018Page 23 of 62



1B-IN
INORGANIC ANALYSIS DATA SHEET

Client Sample ID:

Lab Name: Job No.:

SDG ID.:

Matrix:

Lab Sample ID: 140-12817-5

Date Received: 09/25/2018  16:50

 

140-12817-1

M5-FILT-3

Air 09/19/2018  00:00Date Sampled:

Reporting Basis: WET

GENERAL CHEMISTRY

TestAmerica Knoxville

CAS No. Analyte CUnits Q MethodRL MDL DILResult

Particulates, Total 57.4 mg/samp
le

0.500 0.500 1 5

FORM IB-IN 10/02/2018Page 24 of 62



1B-IN
INORGANIC ANALYSIS DATA SHEET

Client Sample ID:

Lab Name: Job No.:

SDG ID.:

Matrix:

Lab Sample ID: 140-12817-6

Date Received: 09/25/2018  16:50

 

140-12817-1

M5-PNR-3

Air 09/19/2018  00:00Date Sampled:

Reporting Basis: WET

GENERAL CHEMISTRY

TestAmerica Knoxville

CAS No. Analyte CUnits Q MethodRL MDL DILResult

Particulates, Total 37.5 mg/samp
le

0.500 0.500 1 5

FORM IB-IN 10/02/2018Page 25 of 62



1B-IN
INORGANIC ANALYSIS DATA SHEET

Client Sample ID:

Lab Name: Job No.:

SDG ID.:

Matrix:

Lab Sample ID: 140-12817-7

Date Received: 09/25/2018  16:50

 

140-12817-1

M5-FILT-BLANK

Air 09/19/2018  00:00Date Sampled:

Reporting Basis: WET

GENERAL CHEMISTRY

TestAmerica Knoxville

CAS No. Analyte CUnits Q MethodRL MDL DILResult

Particulates, Total 0.675 mg/samp
le

0.500 0.500 1 5

FORM IB-IN 10/02/2018Page 26 of 62



1B-IN
INORGANIC ANALYSIS DATA SHEET

Client Sample ID:

Lab Name: Job No.:

SDG ID.:

Matrix:

Lab Sample ID: 140-12817-8

Date Received: 09/25/2018  16:50

 

140-12817-1

M5/M202-ACETONE REAGENT BLANK

Air 09/19/2018  00:00Date Sampled:

Reporting Basis: WET

GENERAL CHEMISTRY

TestAmerica Knoxville

CAS No. Analyte CUnits Q MethodRL MDL DILResult

Organic Condensible 
Particulate Matter

1.25 mg/samp
le

1.00 0.500 1 202 Org 
CPM

Particulates, Total 0.575 mg/samp
le

0.500 0.500 1 5

FORM IB-IN 10/02/2018Page 27 of 62



1B-IN
INORGANIC ANALYSIS DATA SHEET

Client Sample ID:

Lab Name: Job No.:

SDG ID.:

Matrix:

Lab Sample ID: 140-12817-10

Date Received: 09/25/2018  16:50

 

140-12817-1

M202-H2O-1

Air 09/18/2018  00:00Date Sampled:

Reporting Basis: WET

GENERAL CHEMISTRY

TestAmerica Knoxville

CAS No. Analyte CUnits Q MethodRL MDL DILResult

Inorganic 
Condensible 
Particulate Matter

83.5 mg/samp
le

1.00 0.500 1 202 
InOrg 
CPM

FORM IB-IN 10/02/2018Page 28 of 62



1B-IN
INORGANIC ANALYSIS DATA SHEET

Client Sample ID:

Lab Name: Job No.:

SDG ID.:

Matrix:

Lab Sample ID: 140-12817-11

Date Received: 09/25/2018  16:50

 

140-12817-1

M202-ORG-1

Air 09/18/2018  00:00Date Sampled:

Reporting Basis: WET

GENERAL CHEMISTRY

TestAmerica Knoxville

CAS No. Analyte CUnits Q MethodRL MDL DILResult

Organic Condensible 
Particulate Matter

4.22 mg/samp
le

1.00 0.500 1 202 Org 
CPM

FORM IB-IN 10/02/2018Page 29 of 62



1B-IN
INORGANIC ANALYSIS DATA SHEET

Client Sample ID:

Lab Name: Job No.:

SDG ID.:

Matrix:

Lab Sample ID: 140-12817-13

Date Received: 09/25/2018  16:50

 

140-12817-1

M202-H2O-2

Air 09/18/2018  00:00Date Sampled:

Reporting Basis: WET

GENERAL CHEMISTRY

TestAmerica Knoxville

CAS No. Analyte CUnits Q MethodRL MDL DILResult

Inorganic 
Condensible 
Particulate Matter

76.6 mg/samp
le

1.00 0.500 1 202 
InOrg 
CPM

FORM IB-IN 10/02/2018Page 30 of 62



1B-IN
INORGANIC ANALYSIS DATA SHEET

Client Sample ID:

Lab Name: Job No.:

SDG ID.:

Matrix:

Lab Sample ID: 140-12817-14

Date Received: 09/25/2018  16:50

 

140-12817-1

M202-ORG-2

Air 09/18/2018  00:00Date Sampled:

Reporting Basis: WET

GENERAL CHEMISTRY

TestAmerica Knoxville

CAS No. Analyte CUnits Q MethodRL MDL DILResult

Organic Condensible 
Particulate Matter

4.13 mg/samp
le

1.00 0.500 1 202 Org 
CPM

FORM IB-IN 10/02/2018Page 31 of 62



1B-IN
INORGANIC ANALYSIS DATA SHEET

Client Sample ID:

Lab Name: Job No.:

SDG ID.:

Matrix:

Lab Sample ID: 140-12817-16

Date Received: 09/25/2018  16:50

 

140-12817-1

M202-H2O-3

Air 09/19/2018  00:00Date Sampled:

Reporting Basis: WET

GENERAL CHEMISTRY

TestAmerica Knoxville

CAS No. Analyte CUnits Q MethodRL MDL DILResult

Inorganic 
Condensible 
Particulate Matter

136 mg/samp
le

1.00 0.500 1 202 
InOrg 
CPM

FORM IB-IN 10/02/2018Page 32 of 62



1B-IN
INORGANIC ANALYSIS DATA SHEET

Client Sample ID:

Lab Name: Job No.:

SDG ID.:

Matrix:

Lab Sample ID: 140-12817-17

Date Received: 09/25/2018  16:50

 

140-12817-1

M202-ORG-3

Air 09/19/2018  00:00Date Sampled:

Reporting Basis: WET

GENERAL CHEMISTRY

TestAmerica Knoxville

CAS No. Analyte CUnits Q MethodRL MDL DILResult

Organic Condensible 
Particulate Matter

7.37 mg/samp
le

1.00 0.500 1 202 Org 
CPM

FORM IB-IN 10/02/2018Page 33 of 62



1B-IN
INORGANIC ANALYSIS DATA SHEET

Client Sample ID:

Lab Name: Job No.:

SDG ID.:

Matrix:

Lab Sample ID: 140-12817-19

Date Received: 09/25/2018  16:50

 

140-12817-1

M202-H2O-FIELD BLANK

Air 09/19/2018  00:00Date Sampled:

Reporting Basis: WET

GENERAL CHEMISTRY

TestAmerica Knoxville

CAS No. Analyte CUnits Q MethodRL MDL DILResult

Inorganic 
Condensible 
Particulate Matter

3.19 mg/samp
le

1.00 0.500 1 202 
InOrg 
CPM

FORM IB-IN 10/02/2018Page 34 of 62



1B-IN
INORGANIC ANALYSIS DATA SHEET

Client Sample ID:

Lab Name: Job No.:

SDG ID.:

Matrix:

Lab Sample ID: 140-12817-20

Date Received: 09/25/2018  16:50

 

140-12817-1

M202-ORG-FIELD BLANK

Air 09/19/2018  00:00Date Sampled:

Reporting Basis: WET

GENERAL CHEMISTRY

TestAmerica Knoxville

CAS No. Analyte CUnits Q MethodRL MDL DILResult

Organic Condensible 
Particulate Matter

3.33 mg/samp
le

1.00 0.500 1 202 Org 
CPM

FORM IB-IN 10/02/2018Page 35 of 62



1B-IN
INORGANIC ANALYSIS DATA SHEET

Client Sample ID:

Lab Name: Job No.:

SDG ID.:

Matrix:

Lab Sample ID: 140-12817-22

Date Received: 09/25/2018  16:50

 

140-12817-1

M202-H2O-PROOF BLANK

Air 09/18/2018  00:00Date Sampled:

Reporting Basis: WET

GENERAL CHEMISTRY

TestAmerica Knoxville

CAS No. Analyte CUnits Q MethodRL MDL DILResult

Inorganic 
Condensible 
Particulate Matter

2.90 mg/samp
le

1.00 0.500 1 202 
InOrg 
CPM

FORM IB-IN 10/02/2018Page 36 of 62



1B-IN
INORGANIC ANALYSIS DATA SHEET

Client Sample ID:

Lab Name: Job No.:

SDG ID.:

Matrix:

Lab Sample ID: 140-12817-23

Date Received: 09/25/2018  16:50

 

140-12817-1

M202-ORG-PROOF BLANK

Air 09/18/2018  00:00Date Sampled:

Reporting Basis: WET

GENERAL CHEMISTRY

TestAmerica Knoxville

CAS No. Analyte CUnits Q MethodRL MDL DILResult

Organic Condensible 
Particulate Matter

2.83 mg/samp
le

1.00 0.500 1 202 Org 
CPM

FORM IB-IN 10/02/2018Page 37 of 62



1B-IN
INORGANIC ANALYSIS DATA SHEET

Client Sample ID:

Lab Name: Job No.:

SDG ID.:

Matrix:

Lab Sample ID: 140-12817-24

Date Received: 09/25/2018  16:50

 

140-12817-1

M202-WATER REAGENT BLANK

Air 09/19/2018  00:00Date Sampled:

Reporting Basis: WET

GENERAL CHEMISTRY

TestAmerica Knoxville

CAS No. Analyte CUnits Q MethodRL MDL DILResult

Inorganic 
Condensible 
Particulate Matter

2.24 mg/samp
le

1.00 0.500 1 202 
InOrg 
CPM

FORM IB-IN 10/02/2018Page 38 of 62



1B-IN
INORGANIC ANALYSIS DATA SHEET

Client Sample ID:

Lab Name: Job No.:

SDG ID.:

Matrix:

Lab Sample ID: 140-12817-25

Date Received: 09/25/2018  16:50

 

140-12817-1

M202-HEXANE REAGENT BLANK

Air 09/19/2018  00:00Date Sampled:

Reporting Basis: WET

GENERAL CHEMISTRY

TestAmerica Knoxville

CAS No. Analyte CUnits Q MethodRL MDL DILResult

Organic Condensible 
Particulate Matter

1.16 mg/samp
le

1.00 0.500 1 202 Org 
CPM

FORM IB-IN 10/02/2018Page 39 of 62



9-IN

Instrument ID: B3

140-12817-1Job Number:

AirMatrix:

SDG Number:

Lab Name:

GENERAL CHEMISTRY

TestAmerica Knoxville

DETECTION LIMITS

202 InOrg CPM MDL Date: 01/01/2015 17:11Method:

Analyte Wavelength/
Mass

RL MDL
(mg/sample) (mg/sample)

Inorganic Condensible 
Particulate Matter

0.51

FORM IX - IN

10/02/2018Page 40 of 62



9-IN

Instrument ID: B3

140-12817-1Job Number:

AirMatrix:

SDG Number:

Lab Name:

GENERAL CHEMISTRY

TestAmerica Knoxville

CALIBRATION BLANK DETECTION LIMITS

202 InOrg CPM XMDL Date: 01/01/2015 17:44Method:

Analyte Wavelength/
Mass

XRL XMDL
(mg/sample) (mg/sample)

Inorganic Condensible 
Particulate Matter

0.51

FORM IX - IN

10/02/2018Page 41 of 62



9-IN

Instrument ID: B3

140-12817-1Job Number:

AirMatrix:

SDG Number:

Lab Name:

GENERAL CHEMISTRY

TestAmerica Knoxville

DETECTION LIMITS

202 Org CPM MDL Date: 01/01/2015 17:11Method:

Analyte Wavelength/
Mass

RL MDL
(mg/sample) (mg/sample)

Organic Condensible 
Particulate Matter

0.51

FORM IX - IN

10/02/2018Page 42 of 62



9-IN

Instrument ID: B3

140-12817-1Job Number:

AirMatrix:

SDG Number:

Lab Name:

GENERAL CHEMISTRY

TestAmerica Knoxville

CALIBRATION BLANK DETECTION LIMITS

202 Org CPM XMDL Date: 01/01/2015 17:44Method:

Analyte Wavelength/
Mass

XRL XMDL
(mg/sample) (mg/sample)

Organic Condensible 
Particulate Matter

0.51

FORM IX - IN

10/02/2018Page 43 of 62



9-IN

Instrument ID: FT_Gross

140-12817-1Job Number:

AirMatrix:

SDG Number:

Lab Name:

GENERAL CHEMISTRY

TestAmerica Knoxville

DETECTION LIMITS

01/11/2016 09:38Method: 5 RL Date:

Analyte Wavelength/
Mass

RL
(mg/sample)

Particulates, Total 0.5

FORM IX - IN

10/02/2018Page 44 of 62



9-IN

Instrument ID: FT_Gross

140-12817-1Job Number:

AirMatrix:

SDG Number:

Lab Name:

GENERAL CHEMISTRY

TestAmerica Knoxville

CALIBRATION BLANK DETECTION LIMITS

5 XRL Date: 01/11/2016 10:18Method:

Analyte Wavelength/
Mass

XRL
(mg/sample)

Particulates, Total 0.5

FORM IX - IN

10/02/2018Page 45 of 62



Lab Name:   

Instrument ID: Analysis Method:

Start Date: End Date:09/26/2018  17:22 09/26/2018  17:22

13-IN
ANALYSIS RUN LOG
GENERAL CHEMISTRY

Job No.: 140-12817-1

SDG No.:

TestAmerica Knoxville

B3 202 InOrg CPM

Analytes

TimeD/FLab Sample Id
I
C
P
M

T
y
p
e

17:22ZZZZZZ
17:22ZZZZZZ
17:22ZZZZZZ

X17:221140-12817-10 T
X17:221140-12817-13 T
X17:221140-12817-16 T
X17:221140-12817-19 T
X17:221140-12817-22 T
X17:221140-12817-24 T

17:22ZZZZZZ
17:22ZZZZZZ

Prep Types:
Total/NAT =

FORM XIII-IN

10/02/2018Page 46 of 62



Lab Name:   

Instrument ID: Analysis Method:

Start Date: End Date:09/26/2018  17:25 09/26/2018  17:25

13-IN
ANALYSIS RUN LOG
GENERAL CHEMISTRY

Job No.: 140-12817-1

SDG No.:

TestAmerica Knoxville

B3 202 Org CPM

Analytes

TimeD/FLab Sample Id
O
C
P
M

T
y
p
e

17:25ZZZZZZ
17:25ZZZZZZ
17:25ZZZZZZ

X17:251140-12817-8 T
X17:251140-12817-11 T
X17:251140-12817-14 T
X17:251140-12817-17 T
X17:251140-12817-20 T
X17:251140-12817-23 T
X17:251140-12817-25 T

17:25ZZZZZZ
17:25ZZZZZZ

Prep Types:
Total/NAT =

FORM XIII-IN

10/02/2018Page 47 of 62



Lab Name:   

Instrument ID: Analysis Method:

Start Date: End Date:10/01/2018  13:01 10/01/2018  13:01

13-IN
ANALYSIS RUN LOG
GENERAL CHEMISTRY

Job No.: 140-12817-1

SDG No.:

TestAmerica Knoxville

FT_Gross 5

Analytes

TimeD/FLab Sample Id
T
P
M

T
y
p
e

X13:011140-12817-2 T
X13:011140-12817-4 T
X13:011140-12817-6 T
X13:011140-12817-8 T
X13:011140-12817-1 T
X13:011140-12817-3 T
X13:011140-12817-5 T
X13:011140-12817-7 T

Prep Types:
Total/NAT =

FORM XIII-IN

10/02/2018Page 48 of 62



Lab Name: Job No.:

SDG No.:

GENERAL CHEMISTRY BATCH WORKSHEET

140-12817-1

Batch Number: Batch Analyst:Batch Start Date:

Batch End Date:

Nedkova, Teodora S

10/01/18  16:00

09/26/18  17:2223973

Batch Method:

TestAmerica Knoxville

202 InOrg CPM

Lab Sample ID Client Sample ID Method Chain Basis TareWeight TareDateTime InitialAmount Initial pH BuretStart1 BuretStop1

M202-H2O-1 67.79510 g 09/27/2018 
10:00

275 mL 1 SU 0 mL 15.31 mL202 InOrg 
CPM

T140-12817-A-10

M202-H2O-2 64.65964 g 09/27/2018 
10:00

350 mL 1 SU 0 mL 13.35 mL202 InOrg 
CPM

T140-12817-A-13

M202-H2O-3 65.18882 g 09/27/2018 
10:00

277 mL 1 SU 0 mL 25 mL202 InOrg 
CPM

T140-12817-A-16

M202-H2O-FIELD 
BLANK

64.72757 g 09/27/2018 
10:00

140 mL 7 SU 1 mL 1 mL202 InOrg 
CPM

T140-12817-A-19

M202-H2O-PROOF 
BLANK

65.41429 g 09/27/2018 
10:00

131 mL 7 SU 1 mL 1 mL202 InOrg 
CPM

T140-12817-A-22

M202-WATER 
REAGENT BLANK

67.77719 g 09/27/2018 
10:00

230 mL 7 SU 1 mL 1 mL202 InOrg 
CPM

T140-12817-A-24

Lab Sample ID Client Sample ID Method Chain Basis TitrantVolume1 DesDateTime Weight1 WT1DateTime Weight2 WT2DateTime

M202-H2O-1 15.31 mL 09/29/2018 
14:30

67.89980 g 10/01/2018 
09:40

67.89996 g 10/01/2018 
15:45

202 InOrg 
CPM

T140-12817-A-10

M202-H2O-2 13.35 mL 09/29/2018 
14:30

64.75479 g 10/01/2018 
09:40

64.75481 g 10/01/2018 
15:45

202 InOrg 
CPM

T140-12817-A-13

M202-H2O-3 25 mL 09/29/2018 
14:30

65.35940 g 10/01/2018 
09:40

65.35926 g 10/01/2018 
15:45

202 InOrg 
CPM

T140-12817-A-16

M202-H2O-FIELD 
BLANK

0 mL 09/29/2018 
14:30

64.73079 g 10/01/2018 
09:40

64.73072 g 10/01/2018 
15:45

202 InOrg 
CPM

T140-12817-A-19

M202-H2O-PROOF 
BLANK

0 mL 09/29/2018 
14:30

65.41718 g 10/01/2018 
09:40

65.41720 g 10/01/2018 
15:45

202 InOrg 
CPM

T140-12817-A-22

M202-WATER 
REAGENT BLANK

0 mL 09/29/2018 
14:30

67.77940 g 10/01/2018 
09:40

67.77946 g 10/01/2018 
15:45

202 InOrg 
CPM

T140-12817-A-24

Lab Sample ID Client Sample ID Method Chain Basis AvgWeight CalcMsg

M202-H2O-1 67.89988 g OK202 InOrg 
CPM

T140-12817-A-10

M202-H2O-2 64.7548 g OK202 InOrg 
CPM

T140-12817-A-13

M202-H2O-3 65.35933 g OK202 InOrg 
CPM

T140-12817-A-16

M202-H2O-FIELD 
BLANK

64.730755 g OK202 InOrg 
CPM

T140-12817-A-19

M202-H2O-PROOF 
BLANK

65.41719 g OK202 InOrg 
CPM

T140-12817-A-22

M202-WATER 
REAGENT BLANK

67.77943 g OK202 InOrg 
CPM

T140-12817-A-24

The pound sign (#) in the amount added field denotes that the reagent was used undiluted. All calculations are performed using the stated concentration for 
this reagent.

Page 1 of 2202 InOrg CPM
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Lab Name: Job No.:

SDG No.:

GENERAL CHEMISTRY BATCH WORKSHEET

140-12817-1

Batch Number: Batch Analyst:Batch Start Date:

Batch End Date:

Nedkova, Teodora S

10/01/18  16:00

09/26/18  17:2223973

Batch Method:

TestAmerica Knoxville

202 InOrg CPM

Batch Notes

Balance ID B3

Normality of Base 0.0816 N

Field Volume Marked (Y/N) n

Sulfuric Acid ID 160465

Volume of H2SO4 20 mL

Leakage Noted (Y/N) n

Ammonium Hydroxide ID 160464

Volume of NH4OH 24.5 mL

Oven, Bath or Block Temperature 1 28 Degrees C

Oven ID ACSOV1

Basis Basis Description

T Total/NA

The pound sign (#) in the amount added field denotes that the reagent was used undiluted. All calculations are performed using the stated concentration for 
this reagent.

Page 2 of 2202 InOrg CPM

10/02/2018Page 50 of 62



Lab Name: Job No.:

SDG No.:

GENERAL CHEMISTRY BATCH WORKSHEET

140-12817-1

Batch Number: Batch Analyst:Batch Start Date:

Batch End Date:

Nedkova, Teodora S

10/01/18  16:00

09/26/18  17:2523975

Batch Method:

TestAmerica Knoxville

202 Org CPM

Lab Sample ID Client Sample ID Method Chain Basis TareWeight TareDateTime DesDateTime Weight1 WT1DateTime Weight2

M5/M202-ACETONE 
REAGENT BLANK

63.31864 g 09/27/2018 
10:00

09/29/2018 
14:30

63.31989 g 10/01/2018 
09:30

63.31989 g202 Org CPM T140-12817-A-8

M202-ORG-1 66.33753 g 09/27/2018 
10:00

09/29/2018 
14:30

66.34175 g 10/01/2018 
09:30

66.34174 g202 Org CPM T140-12817-A-11

M202-ORG-2 63.95438 g 09/27/2018 
10:00

09/29/2018 
14:30

63.95852 g 10/01/2018 
09:30

63.95850 g202 Org CPM T140-12817-A-14

M202-ORG-3 65.81337 g 09/27/2018 
10:00

09/29/2018 
14:30

65.82070 g 10/01/2018 
09:30

65.82079 g202 Org CPM T140-12817-A-17

M202-ORG-FIELD 
BLANK

64.79710 g 09/27/2018 
10:00

09/29/2018 
14:30

64.80043 g 10/01/2018 
09:30

64.80044 g202 Org CPM T140-12817-A-20

M202-ORG-PROOF 
BLANK

63.60669 g 09/27/2018 
10:00

09/29/2018 
14:30

63.60928 g 10/01/2018 
09:30

63.60977 g202 Org CPM T140-12817-A-23

M202-HEXANE 
REAGENT BLANK

63.88901 g 09/27/2018 
10:00

09/29/2018 
14:30

63.89012 g 10/01/2018 
09:30

63.89022 g202 Org CPM T140-12817-A-25

Lab Sample ID Client Sample ID Method Chain Basis WT2DateTime AvgWeight CalcMsg AnalysisComment

M5/M202-ACETONE 
REAGENT BLANK

10/01/2018 
15:35

63.31989 g OK 210ml202 Org CPM T140-12817-A-8

M202-ORG-1 10/01/2018 
15:35

66.341745 g OK 200ml202 Org CPM T140-12817-A-11

M202-ORG-2 10/01/2018 
15:35

63.95851 g OK 182ml202 Org CPM T140-12817-A-14

M202-ORG-3 10/01/2018 
15:35

65.820745 g OK 180ml202 Org CPM T140-12817-A-17

M202-ORG-FIELD 
BLANK

10/01/2018 
15:35

64.800435 g OK 171ml202 Org CPM T140-12817-A-20

M202-ORG-PROOF 
BLANK

10/01/2018 
15:35

63.609525 g OK 168ml202 Org CPM T140-12817-A-23

M202-HEXANE 
REAGENT BLANK

10/01/2018 
15:35

63.89017 g OK 220ml202 Org CPM T140-12817-A-25

Batch Notes

Balance ID B3

Oven, Bath or Block Temperature 1 28 Degrees C

Oven ID ACSOV1

Basis Basis Description

T Total/NA

The pound sign (#) in the amount added field denotes that the reagent was used undiluted. All calculations are performed using the stated concentration for 
this reagent.

Page 1 of 1202 Org CPM
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Lab Name: Job No.:

SDG No.:

GENERAL CHEMISTRY BATCH WORKSHEET

140-12817-1

Batch Number: Batch Analyst:Batch Start Date:

Batch End Date:

Nedkova, Teodora S

10/01/18  22:00

10/01/18  13:0124112

Batch Method:

TestAmerica Knoxville

5

Lab Sample ID Client Sample ID Method Chain Basis SampleVolume

M5-PNR-1 68 mL5 T140-12817-A-2

M5-PNR-2 68 mL5 T140-12817-A-4

M5-PNR-3 47 mL5 T140-12817-A-6

M5/M202-ACETONE 
REAGENT BLANK

210 mL5 T140-12817-A-8

Batch Notes

Batch Comment in oven 092718, 0930; in desc 092718, 1230

Basis Basis Description

T Total/NA

The pound sign (#) in the amount added field denotes that the reagent was used undiluted. All calculations are performed using the stated concentration for 
this reagent.

Page 1 of 15
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Shipping and
Receiving
Documents
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ANALYTICAL REPORT

Job Number: 140-12832-1

Job Description: Granite City - M29

For:
URS Corporation

105 Mitchell Road, Suite 200
Oak Ridge, TN  37830

Attention:  John Carson

_____________________________________________

Approved for release.
Courtney M Adkins
Project Manager I
10/17/2018 9:42 AM

Courtney M Adkins, Project Manager I
5815 Middlebrook Pike, Knoxville, TN, 37921

(865)291-3000       
courtney.adkins@testamericainc.com

10/17/2018  

This report may not be reproduced except in full, and with written approval from the laboratory.  For questions please
contact the Project Manager at the e-mail address or telephone number listed on this page.

TestAmerica Laboratories, Inc.

TestAmerica Knoxville   5815 Middlebrook Pike, Knoxville, TN  37921

Tel (865) 291-3000  Fax (865) 584-4315 www.testamericainc.com
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Definitions/Glossary
TestAmerica Job ID: 140-12832-1Client: URS Corporation

Project/Site: Granite City - M29

Qualifiers

Metals

Qualifier Description

4 MS, MSD: The analyte present in the original sample is greater than 4 times the matrix spike concentration; therefore, control limits are not 

applicable.

Qualifier

J Result is less than the RL but greater than or equal to the MDL and the concentration is an approximate value.

Glossary

These commonly used abbreviations may or may not be present in this report.

¤ Listed under the "D" column to designate that the result is reported on a dry weight basis

Abbreviation

%R Percent Recovery

CFL Contains Free Liquid

CNF Contains No Free Liquid

DER Duplicate Error Ratio (normalized absolute difference)

Dil Fac Dilution Factor

DL Detection Limit (DoD/DOE)

DL, RA, RE, IN Indicates a Dilution, Re-analysis, Re-extraction, or additional Initial metals/anion analysis of the sample

DLC Decision Level Concentration (Radiochemistry)

EDL Estimated Detection Limit (Dioxin)

LOD Limit of Detection (DoD/DOE)

LOQ Limit of Quantitation (DoD/DOE)

MDA Minimum Detectable Activity (Radiochemistry)

MDC Minimum Detectable Concentration (Radiochemistry)

MDL Method Detection Limit

ML Minimum Level (Dioxin)

NC Not Calculated

ND Not Detected at the reporting limit (or MDL or EDL if shown)

PQL Practical Quantitation Limit

QC Quality Control

RER Relative Error Ratio (Radiochemistry)

RL Reporting Limit or Requested Limit (Radiochemistry)

RPD Relative Percent Difference, a measure of the relative difference between two points

TEF Toxicity Equivalent Factor (Dioxin)

TEQ Toxicity Equivalent Quotient (Dioxin)

TestAmerica Knoxville
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Method Summary
TestAmerica Job ID: 140-12832-1Client: URS Corporation

Project/Site: Granite City - M29

Method Method Description LaboratoryProtocol

EPA29/6010C Metals (ICP), Stationary Source TAL KNX

EPA29/7470A Mercury (CVAA), Stationary Source TAL KNX

NoneAir Train Vol. Air Train Volume TAL KNX

EPAAT Prep (BH) Preparation, Mercury (Stationary Source) TAL KNX

EPAAT Prep (BH) Preparation, Total Metals (Stationary Source) TAL KNX

EPAAT Prep (Empty) Preparation, Mercury (Stationary Source) TAL KNX

EPAAT Prep (FH) Preparation, Total Metals (Stationary Source) TAL KNX

EPAAT Prep (HCl) Preparation, Mercury (Stationary Source) TAL KNX

EPAAT Prep (KMnO4) Preparation, Mercury (Stationary Source) TAL KNX

EPAAT Prep FH Preparation, Mercury (Stationary Source) FH TAL KNX

Protocol References:

EPA = US Environmental Protection Agency

None = None

Laboratory References:

TAL KNX = TestAmerica Knoxville, 5815 Middlebrook Pike, Knoxville, TN 37921, TEL (865)291-3000

TestAmerica Knoxville
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Sample Summary
TestAmerica Job ID: 140-12832-1Client: URS Corporation

Project/Site: Granite City - M29

Lab Sample ID Client Sample ID ReceivedCollectedMatrix

140-12832-1 M29-FILT/PNR-1 Air 09/19/18 00:00 09/25/18 16:50

140-12832-2 M29-IMP 1&2-1 Air 09/19/18 00:00 09/25/18 16:50

140-12832-3 M29-IMP 3-1 Air 09/19/18 00:00 09/25/18 16:50

140-12832-4 M29-IMP 4&5-1 Air 09/19/18 00:00 09/25/18 16:50

140-12832-5 M29-HCL-1 Air 09/19/18 00:00 09/25/18 16:50

140-12832-6 M29-FILT/PNR-2 Air 09/20/18 00:00 09/25/18 16:50

140-12832-7 M29-IMP 1&2-2 Air 09/20/18 00:00 09/25/18 16:50

140-12832-8 M29-IMP 3-2 Air 09/20/18 00:00 09/25/18 16:50

140-12832-9 M29-IMP 4&5-2 Air 09/20/18 00:00 09/25/18 16:50

140-12832-10 M29-HCL-2 Air 09/20/18 00:00 09/25/18 16:50

140-12832-11 M29-FILT/PNR-3 Air 09/20/18 00:00 09/25/18 16:50

140-12832-12 M29-IMP 1&2-3 Air 09/20/18 00:00 09/25/18 16:50

140-12832-13 M29-IMP 3-3 Air 09/20/18 00:00 09/25/18 16:50

140-12832-14 M29-IMP 4&5-3 Air 09/20/18 00:00 09/25/18 16:50

140-12832-15 M29-HCL-3 Air 09/20/18 00:00 09/25/18 16:50

140-12832-16 M29-FILT/HNO3 BLANK Air 09/20/18 00:00 09/25/18 16:50

140-12832-17 M29-HNO3/H2O2 BLANK Air 09/19/18 00:00 09/25/18 16:50

140-12832-18 M29-WATER/KMNO4 BLANK Air 09/20/18 00:00 09/25/18 16:50

140-12832-19 M29-HCL BLANK Air 09/20/18 00:00 09/25/18 16:50

TestAmerica Knoxville
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Job Narrative
140-12832-1

Sample Receipt 

The samples were received on September 25, 2018 at 4:50 PM in good condition and properly preserved.  The temperature of the cooler 
at receipt was 20.7º C.

Quality Control and Data Interpretation

Unless otherwise noted, all holding times, and QC criteria were met and the test results shown in this report meet all applicable NELAC 
requirements.

Metals 

Multi-Metals Train Preparation and Analysis

These stack gas samples were prepared and analyzed using TestAmerica Knoxville standard operating procedure KNOX-MT-0006 which 
is based on EPA SW-846 Method 0060, “Determination of Metals in Stack Emissions” and Method 29, “Determination of Metals 
Emissions from Stationary Sources”.  SW-846 Methods 6010C and 7470A as incorporated in TestAmerica Knoxville standard operating 
procedures KNOX-MT-0007 and KNOX-MT-0009 were used to perform the final instrument analysis.

Acid digestion was performed on the front half particulate filter and the nitric acid probe rinse fractions separately using HNO3 and HF.  
After digestion, these two fractions were combined, and the HF was sequestered using H3BO3 followed by another heating cycle. This 
digestate was adjusted to final volume and analyzed by ICP.  A portion of the ICP digestate was prepared for CVAA analysis in order to 
determine the particle-bound mercury. Results were calculated using the following equations:

ICP Analyte, µg/sample = (Raw Sample Concentration, µg/L) x (Bench DF) x (Final Volume ICP Digestate, L)

Hg, µg/sample = (Raw Sample Concentration, µg/L) x (Bench DF) x (Final Volume ICP Digestate, L) x (Final Volume Hg Digestate, mL / 
Volume ICP Digestate Used, mL)

The 5%HNO3/10%H2O2 impinger samples were reduced in volume to 100 mL.  A 20 milliliter portion of the concentrated sample was 
removed and processed for mercury.  The remaining 80 mL of concentrated sample was digested using HNO3 and H2O2, adjusted to a 
final volume of 80 mL, and analyzed by ICP.  Results were calculated using the following equations:

ICP Analyte, µg/sample = (Raw Sample Concentration, µg/L) x (Bench DF) x (Final Volume Concentrated Sample, L) x (Final Volume ICP 
Digestate, mL / Volume Conc. Sample Digested, mL)

Hg, µg/sample = (Raw Sample Concentration, µg/L) x (Bench DF) x (Final Volume Concentrated Sample, L) x (Final Volume Hg 
Digestate, mL / Volume Conc. Sample Digested, mL)

For the 0.1N HNO3 rinse samples (empty impingers), a 2.5 milliliter portion of the sample as received was removed and processed for 
mercury.

The 4% KMnO4/10%H2SO4 impinger samples were filtered to remove MnO2, followed by removal of a 25 mL portion of filtrate for 
mercury processing.  The filtered MnO2 residue was digested in HCl, combined with the HCl rinse sample and analyzed for mercury.  

Results for the 0.1N HNO3 rinse samples and the KMnO4 filtrate were calculated using the following equation:

Hg, µg/sample = (Raw Sample Concentration, µg/L) x (Bench DF) x (Total Sample Volume, L) x (Final Volume Hg Digestate, mL / Volume 
Sample Digested, mL)

Results for the combined MnO2 residue HCl digestates and HCl rinse samples were calculated as follows:

Hg, µg/sample = (Raw Sample Concentration, µg/L) x (Bench DF) x (Total Sample Volume, L + MnO2 HCl Volume, L) x (Final Volume Hg 
Digestate, mL / Volume Sample Digested, mL)

Note: The total sample volume for the 5%HNO3/10%H2O2 impinger samples is the final volume of the concentrated sample.  The total 
sample volume for the combined MnO2 residue HCl digestates and HCl rinse samples is equal to the total sample volume plus the MnO2 
HCl volume.

Method 29/6010C: The following samples were diluted due to the presence of Silicon which interferes with Lead: M29-FILT/PNR-1 
(140-12832-1), M29-FILT/PNR-2 (140-12832-6), M29-FILT/PNR-3 (140-12832-11), M29-FILT/HNO3 BLANK (140-12832-16), 
(140-12832-A-6-A PDS) and (140-12832-A-6-A PDSD).  Elevated reporting limits (RLs) are provided.

No additional analytical or quality issues were noted, other than those described above or in the Definitions/Glossary page.
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QC Association Summary
TestAmerica Job ID: 140-12832-1Client: URS Corporation

Project/Site: Granite City - M29

Metals

Prep Batch: 24135

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Air AT Prep (BH)140-12832-2 M29-IMP 1&2-1 Total/NA

Air AT Prep (BH)140-12832-7 M29-IMP 1&2-2 Total/NA

Air AT Prep (BH)140-12832-12 M29-IMP 1&2-3 Total/NA

Air AT Prep (BH)140-12832-17 M29-HNO3/H2O2 BLANK Total/NA

Air AT Prep (BH)MB 140-24135/18-A Method Blank Total/NA

Air AT Prep (BH)LCS 140-24135/19-A Lab Control Sample Total/NA

Air AT Prep (BH)LCSD 140-24135/20-A Lab Control Sample Dup Total/NA

Prep Batch: 24136

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Air AT Prep (FH)140-12832-1 M29-FILT/PNR-1 Total/NA

Air AT Prep (FH)140-12832-6 M29-FILT/PNR-2 Total/NA

Air AT Prep (FH)140-12832-11 M29-FILT/PNR-3 Total/NA

Air AT Prep (FH)140-12832-16 M29-FILT/HNO3 BLANK Total/NA

Air AT Prep (FH)MB 140-24136/18-A Method Blank Total/NA

Air AT Prep (FH)MB 140-24136/18-B Method Blank Total/NA

Air AT Prep (FH)LCS 140-24136/19-A Lab Control Sample Total/NA

Air AT Prep (FH)LCS 140-24136/19-B Lab Control Sample Total/NA

Air AT Prep (FH)LCSD 140-24136/20-A Lab Control Sample Dup Total/NA

Air AT Prep (FH)LCSD 140-24136/20-B Lab Control Sample Dup Total/NA

Pre Prep Batch: 24265

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Air Air Train Vol.140-12832-2 M29-IMP 1&2-1 Total/NA

Air Air Train Vol.140-12832-7 M29-IMP 1&2-2 Total/NA

Air Air Train Vol.140-12832-12 M29-IMP 1&2-3 Total/NA

Air Air Train Vol.140-12832-17 M29-HNO3/H2O2 BLANK Total/NA

Air Air Train Vol.MB 140-24265/8-B Method Blank Total/NA

Air Air Train Vol.LCS 140-24265/9-B Lab Control Sample Total/NA

Air Air Train Vol.140-12832-7 MS M29-IMP 1&2-2 Total/NA

Air Air Train Vol.140-12832-7 MSD M29-IMP 1&2-2 Total/NA

Prep Batch: 24266

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Air AT Prep (BH) 24265140-12832-2 M29-IMP 1&2-1 Total/NA

Air AT Prep (BH) 24265140-12832-7 M29-IMP 1&2-2 Total/NA

Air AT Prep (BH) 24265140-12832-12 M29-IMP 1&2-3 Total/NA

Air AT Prep (BH) 24265140-12832-17 M29-HNO3/H2O2 BLANK Total/NA

Air AT Prep (BH) 24265MB 140-24265/8-B Method Blank Total/NA

Air AT Prep (BH) 24265LCS 140-24265/9-B Lab Control Sample Total/NA

Air AT Prep (BH) 24265140-12832-7 MS M29-IMP 1&2-2 Total/NA

Air AT Prep (BH) 24265140-12832-7 MSD M29-IMP 1&2-2 Total/NA

Pre Prep Batch: 24267

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Air Air Train Vol.140-12832-3 M29-IMP 3-1 Total/NA

Air Air Train Vol.140-12832-8 M29-IMP 3-2 Total/NA

Air Air Train Vol.140-12832-13 M29-IMP 3-3 Total/NA

Air Air Train Vol.MB 140-24267/6-B Method Blank Total/NA

Air Air Train Vol.LCS 140-24267/7-B Lab Control Sample Total/NA

Air Air Train Vol.140-12832-8 MS M29-IMP 3-2 Total/NA

TestAmerica Knoxville
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QC Association Summary
TestAmerica Job ID: 140-12832-1Client: URS Corporation

Project/Site: Granite City - M29

Metals (Continued)

Pre Prep Batch: 24267 (Continued)

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Air Air Train Vol.140-12832-8 MSD M29-IMP 3-2 Total/NA

Prep Batch: 24268

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Air AT Prep (Empty) 24267140-12832-3 M29-IMP 3-1 Total/NA

Air AT Prep (Empty) 24267140-12832-8 M29-IMP 3-2 Total/NA

Air AT Prep (Empty) 24267140-12832-13 M29-IMP 3-3 Total/NA

Air AT Prep (Empty) 24267MB 140-24267/6-B Method Blank Total/NA

Air AT Prep (Empty) 24267LCS 140-24267/7-B Lab Control Sample Total/NA

Air AT Prep (Empty) 24267140-12832-8 MS M29-IMP 3-2 Total/NA

Air AT Prep (Empty) 24267140-12832-8 MSD M29-IMP 3-2 Total/NA

Cleanup Batch: 24272

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Air AT Prep FH 24136140-12832-1 M29-FILT/PNR-1 Total/NA

Air AT Prep FH 24136140-12832-6 M29-FILT/PNR-2 Total/NA

Air AT Prep FH 24136140-12832-11 M29-FILT/PNR-3 Total/NA

Air AT Prep FH 24136140-12832-16 M29-FILT/HNO3 BLANK Total/NA

Air AT Prep FH 24136MB 140-24136/18-B Method Blank Total/NA

Air AT Prep FH 24136LCS 140-24136/19-B Lab Control Sample Total/NA

Air AT Prep FH 24136LCSD 140-24136/20-B Lab Control Sample Dup Total/NA

Analysis Batch: 24315

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Air 29/7470A 24272140-12832-1 M29-FILT/PNR-1 Total/NA

Air 29/7470A 24266140-12832-2 M29-IMP 1&2-1 Total/NA

Air 29/7470A 24268140-12832-3 M29-IMP 3-1 Total/NA

Air 29/7470A 24272140-12832-6 M29-FILT/PNR-2 Total/NA

Air 29/7470A 24266140-12832-7 M29-IMP 1&2-2 Total/NA

Air 29/7470A 24268140-12832-8 M29-IMP 3-2 Total/NA

Air 29/7470A 24272140-12832-11 M29-FILT/PNR-3 Total/NA

Air 29/7470A 24266140-12832-12 M29-IMP 1&2-3 Total/NA

Air 29/7470A 24268140-12832-13 M29-IMP 3-3 Total/NA

Air 29/7470A 24272140-12832-16 M29-FILT/HNO3 BLANK Total/NA

Air 29/7470A 24266140-12832-17 M29-HNO3/H2O2 BLANK Total/NA

Air 29/7470A 24272MB 140-24136/18-B Method Blank Total/NA

Air 29/7470A 24266MB 140-24265/8-B Method Blank Total/NA

Air 29/7470A 24268MB 140-24267/6-B Method Blank Total/NA

Air 29/7470A 24272LCS 140-24136/19-B Lab Control Sample Total/NA

Air 29/7470A 24266LCS 140-24265/9-B Lab Control Sample Total/NA

Air 29/7470A 24268LCS 140-24267/7-B Lab Control Sample Total/NA

Air 29/7470A 24272LCSD 140-24136/20-B Lab Control Sample Dup Total/NA

Air 29/7470A 24266140-12832-7 MS M29-IMP 1&2-2 Total/NA

Air 29/7470A 24266140-12832-7 MSD M29-IMP 1&2-2 Total/NA

Air 29/7470A 24268140-12832-8 MS M29-IMP 3-2 Total/NA

Air 29/7470A 24268140-12832-8 MSD M29-IMP 3-2 Total/NA

Pre Prep Batch: 24317

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Air Air Train Vol.140-12832-4 M29-IMP 4&5-1 Total/NA

Air Air Train Vol.140-12832-9 M29-IMP 4&5-2 Total/NA
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QC Association Summary
TestAmerica Job ID: 140-12832-1Client: URS Corporation

Project/Site: Granite City - M29

Metals (Continued)

Pre Prep Batch: 24317 (Continued)

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Air Air Train Vol.140-12832-14 M29-IMP 4&5-3 Total/NA

Air Air Train Vol.140-12832-18 M29-WATER/KMNO4 BLANK Total/NA

Air Air Train Vol.MB 140-24317/8-B Method Blank Total/NA

Air Air Train Vol.LCS 140-24317/9-B Lab Control Sample Total/NA

Air Air Train Vol.140-12832-9 MS M29-IMP 4&5-2 Total/NA

Air Air Train Vol.140-12832-9 MSD M29-IMP 4&5-2 Total/NA

Pre Prep Batch: 24318

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Air Air Train Vol.140-12832-5 M29-HCL-1 Total/NA

Air Air Train Vol.140-12832-10 M29-HCL-2 Total/NA

Air Air Train Vol.140-12832-15 M29-HCL-3 Total/NA

Air Air Train Vol.140-12832-19 M29-HCL BLANK Total/NA

Air Air Train Vol.MB 140-24318/8-B Method Blank Total/NA

Air Air Train Vol.LCS 140-24318/9-B Lab Control Sample Total/NA

Air Air Train Vol.140-12832-10 MS M29-HCL-2 Total/NA

Air Air Train Vol.140-12832-10 MSD M29-HCL-2 Total/NA

Analysis Batch: 24319

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Air 29/6010C 24135140-12832-2 M29-IMP 1&2-1 Total/NA

Air 29/6010C 24135140-12832-7 M29-IMP 1&2-2 Total/NA

Air 29/6010C 24135140-12832-12 M29-IMP 1&2-3 Total/NA

Air 29/6010C 24135140-12832-17 M29-HNO3/H2O2 BLANK Total/NA

Air 29/6010C 24135MB 140-24135/18-A Method Blank Total/NA

Air 29/6010C 24135LCS 140-24135/19-A Lab Control Sample Total/NA

Air 29/6010C 24135LCSD 140-24135/20-A Lab Control Sample Dup Total/NA

Prep Batch: 24322

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Air AT Prep 

(KMnO4)

24317140-12832-4 M29-IMP 4&5-1 Total/NA

Air AT Prep 

(KMnO4)

24317140-12832-9 M29-IMP 4&5-2 Total/NA

Air AT Prep 

(KMnO4)

24317140-12832-14 M29-IMP 4&5-3 Total/NA

Air AT Prep 

(KMnO4)

24317140-12832-18 M29-WATER/KMNO4 BLANK Total/NA

Air AT Prep 

(KMnO4)

24317MB 140-24317/8-B Method Blank Total/NA

Air AT Prep 

(KMnO4)

24317LCS 140-24317/9-B Lab Control Sample Total/NA

Air AT Prep 

(KMnO4)

24317140-12832-9 MS M29-IMP 4&5-2 Total/NA

Air AT Prep 

(KMnO4)

24317140-12832-9 MSD M29-IMP 4&5-2 Total/NA

Prep Batch: 24323

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Air AT Prep (HCl) 24318140-12832-5 M29-HCL-1 Total/NA

Air AT Prep (HCl) 24318140-12832-10 M29-HCL-2 Total/NA

Air AT Prep (HCl) 24318140-12832-15 M29-HCL-3 Total/NA

Air AT Prep (HCl) 24318140-12832-19 M29-HCL BLANK Total/NA
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QC Association Summary
TestAmerica Job ID: 140-12832-1Client: URS Corporation

Project/Site: Granite City - M29

Metals (Continued)

Prep Batch: 24323 (Continued)

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Air AT Prep (HCl) 24318MB 140-24318/8-B Method Blank Total/NA

Air AT Prep (HCl) 24318LCS 140-24318/9-B Lab Control Sample Total/NA

Air AT Prep (HCl) 24318140-12832-10 MS M29-HCL-2 Total/NA

Air AT Prep (HCl) 24318140-12832-10 MSD M29-HCL-2 Total/NA

Analysis Batch: 24349

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Air 29/6010C 24136140-12832-1 M29-FILT/PNR-1 Total/NA

Air 29/6010C 24136140-12832-6 M29-FILT/PNR-2 Total/NA

Air 29/6010C 24136140-12832-11 M29-FILT/PNR-3 Total/NA

Air 29/6010C 24136140-12832-16 M29-FILT/HNO3 BLANK Total/NA

Air 29/6010C 24136MB 140-24136/18-A Method Blank Total/NA

Air 29/6010C 24136LCS 140-24136/19-A Lab Control Sample Total/NA

Air 29/6010C 24136LCSD 140-24136/20-A Lab Control Sample Dup Total/NA

Analysis Batch: 24378

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Air 29/7470A 24322140-12832-4 M29-IMP 4&5-1 Total/NA

Air 29/7470A 24323140-12832-5 M29-HCL-1 Total/NA

Air 29/7470A 24322140-12832-9 M29-IMP 4&5-2 Total/NA

Air 29/7470A 24323140-12832-10 M29-HCL-2 Total/NA

Air 29/7470A 24322140-12832-14 M29-IMP 4&5-3 Total/NA

Air 29/7470A 24323140-12832-15 M29-HCL-3 Total/NA

Air 29/7470A 24322140-12832-18 M29-WATER/KMNO4 BLANK Total/NA

Air 29/7470A 24323140-12832-19 M29-HCL BLANK Total/NA

Air 29/7470A 24322MB 140-24317/8-B Method Blank Total/NA

Air 29/7470A 24323MB 140-24318/8-B Method Blank Total/NA

Air 29/7470A 24322LCS 140-24317/9-B Lab Control Sample Total/NA

Air 29/7470A 24323LCS 140-24318/9-B Lab Control Sample Total/NA

Air 29/7470A 24322140-12832-9 MS M29-IMP 4&5-2 Total/NA

Air 29/7470A 24322140-12832-9 MSD M29-IMP 4&5-2 Total/NA

Air 29/7470A 24323140-12832-10 MS M29-HCL-2 Total/NA

Air 29/7470A 24323140-12832-10 MSD M29-HCL-2 Total/NA
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Client Sample Results
TestAmerica Job ID: 140-12832-1Client: URS Corporation

Project/Site: Granite City - M29

Lab Sample ID: 140-12832-1Client Sample ID: M29-FILT/PNR-1
Matrix: AirDate Collected: 09/19/18 00:00

Date Received: 09/25/18 16:50
Sample Container:  Petri/Filter

Method: 29/6010C - Metals (ICP), Stationary Source
RL MDL

Lead 1190 2.00 1.04 ug/Sample 10/03/18 08:00 10/10/18 13:45 2

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Method: 29/7470A - Mercury (CVAA), Stationary Source
RL MDL

Mercury ND 0.200 0.0800 ug/Sample 10/03/18 08:00 10/09/18 10:56 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Lab Sample ID: 140-12832-2Client Sample ID: M29-IMP 1&2-1
Matrix: AirDate Collected: 09/19/18 00:00

Date Received: 09/25/18 16:50
Sample Container:  Amber Glass 1 liter Wide - unpreserved

Method: 29/6010C - Metals (ICP), Stationary Source
RL MDL

Lead 1.62 1.00 0.280 ug/Sample 10/03/18 08:00 10/09/18 11:20 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Method: 29/7470A - Mercury (CVAA), Stationary Source
RL MDL

Mercury 28.9 0.800 0.240 ug/Sample 10/08/18 10:25 10/09/18 12:07 2

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Lab Sample ID: 140-12832-3Client Sample ID: M29-IMP 3-1
Matrix: AirDate Collected: 09/19/18 00:00

Date Received: 09/25/18 16:50
Sample Container:  Amber Glass 250ml - unpreserved

Method: 29/7470A - Mercury (CVAA), Stationary Source
RL MDL

Mercury 1.63 0.200 0.0600 ug/Sample 10/08/18 10:34 10/09/18 11:49 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Lab Sample ID: 140-12832-4Client Sample ID: M29-IMP 4&5-1
Matrix: AirDate Collected: 09/19/18 00:00

Date Received: 09/25/18 16:50
Sample Container:  Amber Glass 500mL - unpreserved

Method: 29/7470A - Mercury (CVAA), Stationary Source
RL MDL

Mercury 2.66 0.160 0.0480 ug/Sample 10/10/18 08:30 10/11/18 10:47 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Lab Sample ID: 140-12832-5Client Sample ID: M29-HCL-1
Matrix: AirDate Collected: 09/19/18 00:00

Date Received: 09/25/18 16:50
Sample Container:  Amber Glass 250ml - unpreserved

Method: 29/7470A - Mercury (CVAA), Stationary Source
RL MDL

Mercury 1.02 0.275 0.0825 ug/Sample 10/10/18 08:30 10/11/18 11:14 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier
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Client Sample Results
TestAmerica Job ID: 140-12832-1Client: URS Corporation

Project/Site: Granite City - M29

Lab Sample ID: 140-12832-6Client Sample ID: M29-FILT/PNR-2
Matrix: AirDate Collected: 09/20/18 00:00

Date Received: 09/25/18 16:50
Sample Container:  Petri/Filter

Method: 29/6010C - Metals (ICP), Stationary Source
RL MDL

Lead 556 2.00 1.04 ug/Sample 10/03/18 08:00 10/10/18 13:50 2

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Method: 29/7470A - Mercury (CVAA), Stationary Source
RL MDL

Mercury ND 0.200 0.0800 ug/Sample 10/03/18 08:00 10/09/18 10:58 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Lab Sample ID: 140-12832-7Client Sample ID: M29-IMP 1&2-2
Matrix: AirDate Collected: 09/20/18 00:00

Date Received: 09/25/18 16:50
Sample Container:  Amber Glass 1 liter Wide - unpreserved

Method: 29/6010C - Metals (ICP), Stationary Source
RL MDL

Lead 1.31 1.00 0.280 ug/Sample 10/03/18 08:00 10/09/18 11:25 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Method: 29/7470A - Mercury (CVAA), Stationary Source
RL MDL

Mercury 28.4 0.800 0.240 ug/Sample 10/08/18 10:25 10/09/18 12:09 2

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Lab Sample ID: 140-12832-8Client Sample ID: M29-IMP 3-2
Matrix: AirDate Collected: 09/20/18 00:00

Date Received: 09/25/18 16:50
Sample Container:  Amber Glass 250ml - unpreserved

Method: 29/7470A - Mercury (CVAA), Stationary Source
RL MDL

Mercury 1.38 0.160 0.0480 ug/Sample 10/08/18 10:34 10/09/18 11:51 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Lab Sample ID: 140-12832-9Client Sample ID: M29-IMP 4&5-2
Matrix: AirDate Collected: 09/20/18 00:00

Date Received: 09/25/18 16:50
Sample Container:  Amber Glass 500mL - unpreserved

Method: 29/7470A - Mercury (CVAA), Stationary Source
RL MDL

Mercury 2.21 0.152 0.0456 ug/Sample 10/10/18 08:30 10/11/18 10:49 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Lab Sample ID: 140-12832-10Client Sample ID: M29-HCL-2
Matrix: AirDate Collected: 09/20/18 00:00

Date Received: 09/25/18 16:50
Sample Container:  Amber Glass 250ml - unpreserved

Method: 29/7470A - Mercury (CVAA), Stationary Source
RL MDL

Mercury 0.425 0.275 0.0825 ug/Sample 10/10/18 08:30 10/11/18 11:16 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier
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Client Sample Results
TestAmerica Job ID: 140-12832-1Client: URS Corporation

Project/Site: Granite City - M29

Lab Sample ID: 140-12832-11Client Sample ID: M29-FILT/PNR-3
Matrix: AirDate Collected: 09/20/18 00:00

Date Received: 09/25/18 16:50
Sample Container:  Petri/Filter

Method: 29/6010C - Metals (ICP), Stationary Source
RL MDL

Lead 695 2.00 1.04 ug/Sample 10/03/18 08:00 10/10/18 14:05 2

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Method: 29/7470A - Mercury (CVAA), Stationary Source
RL MDL

Mercury ND 0.200 0.0800 ug/Sample 10/03/18 08:00 10/09/18 11:06 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Lab Sample ID: 140-12832-12Client Sample ID: M29-IMP 1&2-3
Matrix: AirDate Collected: 09/20/18 00:00

Date Received: 09/25/18 16:50
Sample Container:  Amber Glass 1 liter Wide - unpreserved

Method: 29/6010C - Metals (ICP), Stationary Source
RL MDL

Lead 2.50 1.00 0.280 ug/Sample 10/03/18 08:00 10/09/18 11:40 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Method: 29/7470A - Mercury (CVAA), Stationary Source
RL MDL

Mercury 34.7 2.00 0.600 ug/Sample 10/08/18 10:25 10/09/18 12:16 5

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Lab Sample ID: 140-12832-13Client Sample ID: M29-IMP 3-3
Matrix: AirDate Collected: 09/20/18 00:00

Date Received: 09/25/18 16:50
Sample Container:  Amber Glass 250ml - unpreserved

Method: 29/7470A - Mercury (CVAA), Stationary Source
RL MDL

Mercury 3.01 0.200 0.0600 ug/Sample 10/08/18 10:34 10/09/18 11:59 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Lab Sample ID: 140-12832-14Client Sample ID: M29-IMP 4&5-3
Matrix: AirDate Collected: 09/20/18 00:00

Date Received: 09/25/18 16:50
Sample Container:  Amber Glass 500mL - unpreserved

Method: 29/7470A - Mercury (CVAA), Stationary Source
RL MDL

Mercury 3.57 0.160 0.0480 ug/Sample 10/10/18 08:30 10/11/18 10:56 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Lab Sample ID: 140-12832-15Client Sample ID: M29-HCL-3
Matrix: AirDate Collected: 09/20/18 00:00

Date Received: 09/25/18 16:50
Sample Container:  Amber Glass 250ml - unpreserved

Method: 29/7470A - Mercury (CVAA), Stationary Source
RL MDL

Mercury 0.280 0.265 0.0795 ug/Sample 10/10/18 08:30 10/11/18 11:23 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier
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Client Sample Results
TestAmerica Job ID: 140-12832-1Client: URS Corporation

Project/Site: Granite City - M29

Lab Sample ID: 140-12832-16Client Sample ID: M29-FILT/HNO3 BLANK
Matrix: AirDate Collected: 09/20/18 00:00

Date Received: 09/25/18 16:50
Sample Container:  Petri/Filter

Method: 29/6010C - Metals (ICP), Stationary Source
RL MDL

Lead ND 2.00 1.04 ug/Sample 10/03/18 08:00 10/10/18 14:10 2

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Method: 29/7470A - Mercury (CVAA), Stationary Source
RL MDL

Mercury ND 0.200 0.0800 ug/Sample 10/03/18 08:00 10/09/18 11:08 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Lab Sample ID: 140-12832-17Client Sample ID: M29-HNO3/H2O2 BLANK
Matrix: AirDate Collected: 09/19/18 00:00

Date Received: 09/25/18 16:50
Sample Container:  Amber Glass 250ml - unpreserved

Method: 29/6010C - Metals (ICP), Stationary Source
RL MDL

Lead ND 1.00 0.280 ug/Sample 10/03/18 08:00 10/09/18 11:55 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Method: 29/7470A - Mercury (CVAA), Stationary Source
RL MDL

Mercury ND 0.400 0.120 ug/Sample 10/08/18 10:25 10/09/18 11:36 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Lab Sample ID: 140-12832-18Client Sample ID: M29-WATER/KMNO4 BLANK
Matrix: AirDate Collected: 09/20/18 00:00

Date Received: 09/25/18 16:50
Sample Container:  Amber Glass 250ml - unpreserved

Method: 29/7470A - Mercury (CVAA), Stationary Source
RL MDL

Mercury ND 0.0400 0.0120 ug/Sample 10/10/18 08:30 10/11/18 11:04 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Lab Sample ID: 140-12832-19Client Sample ID: M29-HCL BLANK
Matrix: AirDate Collected: 09/20/18 00:00

Date Received: 09/25/18 16:50
Sample Container:  Amber Glass 250ml - unpreserved

Method: 29/7470A - Mercury (CVAA), Stationary Source
RL MDL

Mercury ND 0.150 0.0450 ug/Sample 10/10/18 08:30 10/11/18 11:26 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier
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Default Detection Limits
Client: URS Corporation TestAmerica Job ID: 140-12832-1
Project/Site: Granite City - M29

Method: 29/6010C - Metals (ICP), Stationary Source
Prep: AT Prep (BH)

1.00Lead ug/Sample

Analyte Units MethodMDLRL

0.280 29/6010C

Method: 29/6010C - Metals (ICP), Stationary Source
Prep: AT Prep (FH)

1.00Lead ug/Sample

Analyte Units MethodMDLRL

0.520 29/6010C

Method: 29/7470A - Mercury (CVAA), Stationary Source
Prep: AT Prep (BH)

0.400Mercury ug/Sample

Analyte Units MethodMDLRL

0.120 29/7470A

Method: 29/7470A - Mercury (CVAA), Stationary Source
Prep: AT Prep (Empty)

0.200Mercury ug/Sample

Analyte Units MethodMDLRL

0.0600 29/7470A

Method: 29/7470A - Mercury (CVAA), Stationary Source
Prep: AT Prep (FH)

0.200Mercury ug/Sample

Analyte Units MethodMDLRL

0.0800 29/7470A

Method: 29/7470A - Mercury (CVAA), Stationary Source
Prep: AT Prep (HCl)

0.0500Mercury ug/Sample

Analyte Units MethodMDLRL

0.0150 29/7470A

Method: 29/7470A - Mercury (CVAA), Stationary Source
Prep: AT Prep (KMnO4)

0.0200Mercury ug/Sample

Analyte Units MethodMDLRL

0.00600 29/7470A
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QC Sample Results
TestAmerica Job ID: 140-12832-1Client: URS Corporation

Project/Site: Granite City - M29

Method: 29/6010C - Metals (ICP), Stationary Source

Client Sample ID: Method BlankLab Sample ID: MB 140-24135/18-A
Matrix: Air Prep Type: Total/NA
Analysis Batch: 24319 Prep Batch: 24135

RL MDL

Lead ND 1.00 0.280 ug/Sample 10/03/18 08:00 10/09/18 10:56 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

Client Sample ID: Lab Control SampleLab Sample ID: LCS 140-24135/19-A
Matrix: Air Prep Type: Total/NA
Analysis Batch: 24319 Prep Batch: 24135

Lead 10.0 9.966 ug/Sample 100 80 - 120

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Client Sample ID: Lab Control Sample DupLab Sample ID: LCSD 140-24135/20-A
Matrix: Air Prep Type: Total/NA
Analysis Batch: 24319 Prep Batch: 24135

Lead 10.0 9.981 ug/Sample 100 80 - 120 0 20

Analyte

LCSD LCSD

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits LimitRPD

RPD

Client Sample ID: Method BlankLab Sample ID: MB 140-24136/18-A
Matrix: Air Prep Type: Total/NA
Analysis Batch: 24349 Prep Batch: 24136

RL MDL

Lead ND 1.00 0.520 ug/Sample 10/03/18 08:00 10/10/18 10:44 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

Client Sample ID: Lab Control SampleLab Sample ID: LCS 140-24136/19-A
Matrix: Air Prep Type: Total/NA
Analysis Batch: 24349 Prep Batch: 24136

Lead 10.0 10.15 ug/Sample 102 80 - 120

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Client Sample ID: Lab Control Sample DupLab Sample ID: LCSD 140-24136/20-A
Matrix: Air Prep Type: Total/NA
Analysis Batch: 24349 Prep Batch: 24136

Lead 10.0 10.07 ug/Sample 101 80 - 120 1 20

Analyte

LCSD LCSD

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits LimitRPD

RPD

Method: 29/7470A - Mercury (CVAA), Stationary Source

Client Sample ID: Method BlankLab Sample ID: MB 140-24136/18-B
Matrix: Air Prep Type: Total/NA
Analysis Batch: 24315 Prep Batch: 24136

RL MDL

Mercury ND 0.200 0.0800 ug/Sample 10/03/18 08:00 10/09/18 10:39 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier
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QC Sample Results
TestAmerica Job ID: 140-12832-1Client: URS Corporation

Project/Site: Granite City - M29

Method: 29/7470A - Mercury (CVAA), Stationary Source (Continued)

Client Sample ID: Lab Control SampleLab Sample ID: LCS 140-24136/19-B
Matrix: Air Prep Type: Total/NA
Analysis Batch: 24315 Prep Batch: 24136

Mercury 5.00 5.090 ug/Sample 102 80 - 120

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Client Sample ID: Lab Control Sample DupLab Sample ID: LCSD 140-24136/20-B
Matrix: Air Prep Type: Total/NA
Analysis Batch: 24315 Prep Batch: 24136

Mercury 5.00 5.120 ug/Sample 102 80 - 120 1 20

Analyte

LCSD LCSD

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits LimitRPD

RPD

Client Sample ID: Method BlankLab Sample ID: MB 140-24265/8-B
Matrix: Air Prep Type: Total/NA
Analysis Batch: 24315 Prep Batch: 24266

RL MDL

Mercury ND 0.400 0.120 ug/Sample 10/08/18 10:25 10/09/18 11:11 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

Client Sample ID: Lab Control SampleLab Sample ID: LCS 140-24265/9-B
Matrix: Air Prep Type: Total/NA
Analysis Batch: 24315 Prep Batch: 24266

Mercury 10.0 9.840 ug/Sample 98 80 - 120

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Client Sample ID: M29-IMP 1&2-2Lab Sample ID: 140-12832-7 MS
Matrix: Air Prep Type: Total/NA
Analysis Batch: 24315 Prep Batch: 24266

Mercury 28.4 2.00 30.56 4 ug/Sample 106 80 - 120

Analyte

MS MS

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits

Client Sample ID: M29-IMP 1&2-2Lab Sample ID: 140-12832-7 MSD
Matrix: Air Prep Type: Total/NA
Analysis Batch: 24315 Prep Batch: 24266

Mercury 28.4 2.00 30.52 4 ug/Sample 104 80 - 120 0 20

Analyte

MSD MSD

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits LimitRPD

RPD

Client Sample ID: Method BlankLab Sample ID: MB 140-24267/6-B
Matrix: Air Prep Type: Total/NA
Analysis Batch: 24315 Prep Batch: 24268

RL MDL

Mercury ND 0.200 0.0600 ug/Sample 10/08/18 10:34 10/09/18 11:44 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

Client Sample ID: Lab Control SampleLab Sample ID: LCS 140-24267/7-B
Matrix: Air Prep Type: Total/NA
Analysis Batch: 24315 Prep Batch: 24268

Mercury 5.00 5.000 ug/Sample 100 80 - 120

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits
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QC Sample Results
TestAmerica Job ID: 140-12832-1Client: URS Corporation

Project/Site: Granite City - M29

Client Sample ID: M29-IMP 3-2Lab Sample ID: 140-12832-8 MS
Matrix: Air Prep Type: Total/NA
Analysis Batch: 24315 Prep Batch: 24268

Mercury 1.38 0.800 2.168 ug/Sample 99 80 - 120

Analyte

MS MS

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits

Client Sample ID: M29-IMP 3-2Lab Sample ID: 140-12832-8 MSD
Matrix: Air Prep Type: Total/NA
Analysis Batch: 24315 Prep Batch: 24268

Mercury 1.38 0.800 2.192 ug/Sample 102 80 - 120 1 20

Analyte

MSD MSD

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits LimitRPD

RPD

Client Sample ID: Method BlankLab Sample ID: MB 140-24317/8-B
Matrix: Air Prep Type: Total/NA
Analysis Batch: 24378 Prep Batch: 24322

RL MDL

Mercury ND 0.0200 0.00600 ug/Sample 10/10/18 08:30 10/11/18 10:40 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

Client Sample ID: Lab Control SampleLab Sample ID: LCS 140-24317/9-B
Matrix: Air Prep Type: Total/NA
Analysis Batch: 24378 Prep Batch: 24322

Mercury 0.500 0.5080 ug/Sample 102 80 - 120

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Client Sample ID: M29-IMP 4&5-2Lab Sample ID: 140-12832-9 MS
Matrix: Air Prep Type: Total/NA
Analysis Batch: 24378 Prep Batch: 24322

Mercury 2.21 0.760 2.956 ug/Sample 98 80 - 120

Analyte

MS MS

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits

Client Sample ID: M29-IMP 4&5-2Lab Sample ID: 140-12832-9 MSD
Matrix: Air Prep Type: Total/NA
Analysis Batch: 24378 Prep Batch: 24322

Mercury 2.21 0.760 2.903 ug/Sample 91 80 - 120 2 20

Analyte

MSD MSD

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits LimitRPD

RPD

Client Sample ID: Method BlankLab Sample ID: MB 140-24318/8-B
Matrix: Air Prep Type: Total/NA
Analysis Batch: 24378 Prep Batch: 24323

RL MDL

Mercury ND 0.0500 0.0150 ug/Sample 10/10/18 08:30 10/11/18 11:06 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

Client Sample ID: Lab Control SampleLab Sample ID: LCS 140-24318/9-B
Matrix: Air Prep Type: Total/NA
Analysis Batch: 24378 Prep Batch: 24323

Mercury 1.25 1.265 ug/Sample 101 80 - 120

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits
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QC Sample Results
TestAmerica Job ID: 140-12832-1Client: URS Corporation

Project/Site: Granite City - M29

Method: 29/7470A - Mercury (CVAA), Stationary Source (Continued)

Client Sample ID: M29-HCL-2Lab Sample ID: 140-12832-10 MS
Matrix: Air Prep Type: Total/NA
Analysis Batch: 24378 Prep Batch: 24323

Mercury 0.425 1.38 1.774 ug/Sample 98 80 - 120

Analyte

MS MS

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits

Client Sample ID: M29-HCL-2Lab Sample ID: 140-12832-10 MSD
Matrix: Air Prep Type: Total/NA
Analysis Batch: 24378 Prep Batch: 24323

Mercury 0.425 1.38 1.760 ug/Sample 97 80 - 120 1 20

Analyte

MSD MSD

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits LimitRPD

RPD
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Lab Chronicle
Client: URS Corporation TestAmerica Job ID: 140-12832-1
Project/Site: Granite City - M29

Client Sample ID: M29-FILT/PNR-1 Lab Sample ID: 140-12832-1
Matrix: AirDate Collected: 09/19/18 00:00

Date Received: 09/25/18 16:50

Prep AT Prep (FH) KNC10/03/18 08:00 TAL KNX24136

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA 1 Sample 100 mL

Analysis 29/6010C 2 24349 10/10/18 13:45 KNC TAL KNXTotal/NA

DUOInstrument ID:

Prep AT Prep (FH) 24136 10/03/18 08:00 KNC TAL KNXTotal/NA 1 Sample 100 mL

Cleanup AT Prep FH 24272 10/08/18 11:07 DKW TAL KNXTotal/NA 5.0 mL 50.0 mL

Analysis 29/7470A 1 24315 10/09/18 10:56 DKW TAL KNXTotal/NA

HGInstrument ID:

Client Sample ID: M29-IMP 1&2-1 Lab Sample ID: 140-12832-2
Matrix: AirDate Collected: 09/19/18 00:00

Date Received: 09/25/18 16:50

Prep AT Prep (BH) KNC10/03/18 08:00 TAL KNX24135

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA 1 Sample 100 mL

Analysis 29/6010C 1 24319 10/09/18 11:20 KNC TAL KNXTotal/NA

DUOInstrument ID:

Pre Prep Air Train Vol. 24265 10/08/18 10:18 DKW TAL KNXTotal/NA 1 Sample 100 mL

Prep AT Prep (BH) 24266 10/08/18 10:25 DKW TAL KNXTotal/NA 2.5 mL 50.0 mL

Analysis 29/7470A 2 24315 10/09/18 12:07 DKW TAL KNXTotal/NA

HGInstrument ID:

Client Sample ID: M29-IMP 3-1 Lab Sample ID: 140-12832-3
Matrix: AirDate Collected: 09/19/18 00:00

Date Received: 09/25/18 16:50

Pre Prep Air Train Vol. DKW10/08/18 10:32 TAL KNX24267

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA 1 Sample 50.0 mL

Prep AT Prep (Empty) 24268 10/08/18 10:34 DKW TAL KNXTotal/NA 2.5 mL 50.0 mL

Analysis 29/7470A 1 24315 10/09/18 11:49 DKW TAL KNXTotal/NA

HGInstrument ID:

Client Sample ID: M29-IMP 4&5-1 Lab Sample ID: 140-12832-4
Matrix: AirDate Collected: 09/19/18 00:00

Date Received: 09/25/18 16:50

Pre Prep Air Train Vol. DKW10/09/18 10:00 TAL KNX24317

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA 1 Sample 400 mL

Prep AT Prep (KMnO4) 24322 10/10/18 08:30 DKW TAL KNXTotal/NA 25.0 mL 50.0 mL

Analysis 29/7470A 1 24378 10/11/18 10:47 DKW TAL KNXTotal/NA

HGInstrument ID:

TestAmerica Knoxville

10/17/2018Page 21 of 664



Lab Chronicle
Client: URS Corporation TestAmerica Job ID: 140-12832-1
Project/Site: Granite City - M29

Client Sample ID: M29-HCL-1 Lab Sample ID: 140-12832-5
Matrix: AirDate Collected: 09/19/18 00:00

Date Received: 09/25/18 16:50

Pre Prep Air Train Vol. DKW10/09/18 13:23 TAL KNX24318

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA 1 Sample 275 mL

Prep AT Prep (HCl) 24323 10/10/18 08:30 DKW TAL KNXTotal/NA 10.0 mL 50.0 mL

Analysis 29/7470A 1 24378 10/11/18 11:14 DKW TAL KNXTotal/NA

HGInstrument ID:

Client Sample ID: M29-FILT/PNR-2 Lab Sample ID: 140-12832-6
Matrix: AirDate Collected: 09/20/18 00:00

Date Received: 09/25/18 16:50

Prep AT Prep (FH) KNC10/03/18 08:00 TAL KNX24136

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA 1 Sample 100 mL

Analysis 29/6010C 2 24349 10/10/18 13:50 KNC TAL KNXTotal/NA

DUOInstrument ID:

Prep AT Prep (FH) 24136 10/03/18 08:00 KNC TAL KNXTotal/NA 1 Sample 100 mL

Cleanup AT Prep FH 24272 10/08/18 11:07 DKW TAL KNXTotal/NA 5.0 mL 50.0 mL

Analysis 29/7470A 1 24315 10/09/18 10:58 DKW TAL KNXTotal/NA

HGInstrument ID:

Client Sample ID: M29-IMP 1&2-2 Lab Sample ID: 140-12832-7
Matrix: AirDate Collected: 09/20/18 00:00

Date Received: 09/25/18 16:50

Prep AT Prep (BH) KNC10/03/18 08:00 TAL KNX24135

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA 1 Sample 100 mL

Analysis 29/6010C 1 24319 10/09/18 11:25 KNC TAL KNXTotal/NA

DUOInstrument ID:

Pre Prep Air Train Vol. 24265 10/08/18 10:18 DKW TAL KNXTotal/NA 1 Sample 100 mL

Prep AT Prep (BH) 24266 10/08/18 10:25 DKW TAL KNXTotal/NA 2.5 mL 50.0 mL

Analysis 29/7470A 2 24315 10/09/18 12:09 DKW TAL KNXTotal/NA

HGInstrument ID:

Client Sample ID: M29-IMP 3-2 Lab Sample ID: 140-12832-8
Matrix: AirDate Collected: 09/20/18 00:00

Date Received: 09/25/18 16:50

Pre Prep Air Train Vol. DKW10/08/18 10:32 TAL KNX24267

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA 1 Sample 40.0 mL

Prep AT Prep (Empty) 24268 10/08/18 10:34 DKW TAL KNXTotal/NA 2.5 mL 50.0 mL

Analysis 29/7470A 1 24315 10/09/18 11:51 DKW TAL KNXTotal/NA

HGInstrument ID:

TestAmerica Knoxville

10/17/2018Page 22 of 664



Lab Chronicle
Client: URS Corporation TestAmerica Job ID: 140-12832-1
Project/Site: Granite City - M29

Client Sample ID: M29-IMP 4&5-2 Lab Sample ID: 140-12832-9
Matrix: AirDate Collected: 09/20/18 00:00

Date Received: 09/25/18 16:50

Pre Prep Air Train Vol. DKW10/09/18 10:00 TAL KNX24317

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA 1 Sample 380 mL

Prep AT Prep (KMnO4) 24322 10/10/18 08:30 DKW TAL KNXTotal/NA 25.0 mL 50.0 mL

Analysis 29/7470A 1 24378 10/11/18 10:49 DKW TAL KNXTotal/NA

HGInstrument ID:

Client Sample ID: M29-HCL-2 Lab Sample ID: 140-12832-10
Matrix: AirDate Collected: 09/20/18 00:00

Date Received: 09/25/18 16:50

Pre Prep Air Train Vol. DKW10/09/18 13:23 TAL KNX24318

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA 1 Sample 275 mL

Prep AT Prep (HCl) 24323 10/10/18 08:30 DKW TAL KNXTotal/NA 10.0 mL 50.0 mL

Analysis 29/7470A 1 24378 10/11/18 11:16 DKW TAL KNXTotal/NA

HGInstrument ID:

Client Sample ID: M29-FILT/PNR-3 Lab Sample ID: 140-12832-11
Matrix: AirDate Collected: 09/20/18 00:00

Date Received: 09/25/18 16:50

Prep AT Prep (FH) KNC10/03/18 08:00 TAL KNX24136

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA 1 Sample 100 mL

Analysis 29/6010C 2 24349 10/10/18 14:05 KNC TAL KNXTotal/NA

DUOInstrument ID:

Prep AT Prep (FH) 24136 10/03/18 08:00 KNC TAL KNXTotal/NA 1 Sample 100 mL

Cleanup AT Prep FH 24272 10/08/18 11:07 DKW TAL KNXTotal/NA 5.0 mL 50.0 mL

Analysis 29/7470A 1 24315 10/09/18 11:06 DKW TAL KNXTotal/NA

HGInstrument ID:

Client Sample ID: M29-IMP 1&2-3 Lab Sample ID: 140-12832-12
Matrix: AirDate Collected: 09/20/18 00:00

Date Received: 09/25/18 16:50

Prep AT Prep (BH) KNC10/03/18 08:00 TAL KNX24135

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA 1 Sample 100 mL

Analysis 29/6010C 1 24319 10/09/18 11:40 KNC TAL KNXTotal/NA

DUOInstrument ID:

Pre Prep Air Train Vol. 24265 10/08/18 10:18 DKW TAL KNXTotal/NA 1 Sample 100 mL

Prep AT Prep (BH) 24266 10/08/18 10:25 DKW TAL KNXTotal/NA 2.5 mL 50.0 mL

Analysis 29/7470A 5 24315 10/09/18 12:16 DKW TAL KNXTotal/NA

HGInstrument ID:
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Lab Chronicle
Client: URS Corporation TestAmerica Job ID: 140-12832-1
Project/Site: Granite City - M29

Client Sample ID: M29-IMP 3-3 Lab Sample ID: 140-12832-13
Matrix: AirDate Collected: 09/20/18 00:00

Date Received: 09/25/18 16:50

Pre Prep Air Train Vol. DKW10/08/18 10:32 TAL KNX24267

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA 1 Sample 50.0 mL

Prep AT Prep (Empty) 24268 10/08/18 10:34 DKW TAL KNXTotal/NA 2.5 mL 50.0 mL

Analysis 29/7470A 1 24315 10/09/18 11:59 DKW TAL KNXTotal/NA

HGInstrument ID:

Client Sample ID: M29-IMP 4&5-3 Lab Sample ID: 140-12832-14
Matrix: AirDate Collected: 09/20/18 00:00

Date Received: 09/25/18 16:50

Pre Prep Air Train Vol. DKW10/09/18 10:00 TAL KNX24317

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA 1 Sample 400 mL

Prep AT Prep (KMnO4) 24322 10/10/18 08:30 DKW TAL KNXTotal/NA 25.0 mL 50.0 mL

Analysis 29/7470A 1 24378 10/11/18 10:56 DKW TAL KNXTotal/NA

HGInstrument ID:

Client Sample ID: M29-HCL-3 Lab Sample ID: 140-12832-15
Matrix: AirDate Collected: 09/20/18 00:00

Date Received: 09/25/18 16:50

Pre Prep Air Train Vol. DKW10/09/18 13:23 TAL KNX24318

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA 1 Sample 265 mL

Prep AT Prep (HCl) 24323 10/10/18 08:30 DKW TAL KNXTotal/NA 10.0 mL 50.0 mL

Analysis 29/7470A 1 24378 10/11/18 11:23 DKW TAL KNXTotal/NA

HGInstrument ID:

Client Sample ID: M29-FILT/HNO3 BLANK Lab Sample ID: 140-12832-16
Matrix: AirDate Collected: 09/20/18 00:00

Date Received: 09/25/18 16:50

Prep AT Prep (FH) KNC10/03/18 08:00 TAL KNX24136

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA 1 Sample 100 mL

Analysis 29/6010C 2 24349 10/10/18 14:10 KNC TAL KNXTotal/NA

DUOInstrument ID:

Prep AT Prep (FH) 24136 10/03/18 08:00 KNC TAL KNXTotal/NA 1 Sample 100 mL

Cleanup AT Prep FH 24272 10/08/18 11:07 DKW TAL KNXTotal/NA 5.0 mL 50.0 mL

Analysis 29/7470A 1 24315 10/09/18 11:08 DKW TAL KNXTotal/NA

HGInstrument ID:

Client Sample ID: M29-HNO3/H2O2 BLANK Lab Sample ID: 140-12832-17
Matrix: AirDate Collected: 09/19/18 00:00

Date Received: 09/25/18 16:50

Prep AT Prep (BH) KNC10/03/18 08:00 TAL KNX24135

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA 1 Sample 100 mL
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Lab Chronicle
Client: URS Corporation TestAmerica Job ID: 140-12832-1
Project/Site: Granite City - M29

Client Sample ID: M29-HNO3/H2O2 BLANK Lab Sample ID: 140-12832-17
Matrix: AirDate Collected: 09/19/18 00:00

Date Received: 09/25/18 16:50

Analysis 29/6010C KNC10/09/18 11:551 TAL KNX24319

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA

DUOInstrument ID:

Pre Prep Air Train Vol. 24265 10/08/18 10:18 DKW TAL KNXTotal/NA 1 Sample 100 mL

Prep AT Prep (BH) 24266 10/08/18 10:25 DKW TAL KNXTotal/NA 2.5 mL 50.0 mL

Analysis 29/7470A 1 24315 10/09/18 11:36 DKW TAL KNXTotal/NA

HGInstrument ID:

Client Sample ID: M29-WATER/KMNO4 BLANK Lab Sample ID: 140-12832-18
Matrix: AirDate Collected: 09/20/18 00:00

Date Received: 09/25/18 16:50

Pre Prep Air Train Vol. DKW10/09/18 10:00 TAL KNX24317

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA 1 Sample 100 mL

Prep AT Prep (KMnO4) 24322 10/10/18 08:30 DKW TAL KNXTotal/NA 25.0 mL 50.0 mL

Analysis 29/7470A 1 24378 10/11/18 11:04 DKW TAL KNXTotal/NA

HGInstrument ID:

Client Sample ID: M29-HCL BLANK Lab Sample ID: 140-12832-19
Matrix: AirDate Collected: 09/20/18 00:00

Date Received: 09/25/18 16:50

Pre Prep Air Train Vol. DKW10/09/18 13:23 TAL KNX24318

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA 1 Sample 150 mL

Prep AT Prep (HCl) 24323 10/10/18 08:30 DKW TAL KNXTotal/NA 10.0 mL 50.0 mL

Analysis 29/7470A 1 24378 10/11/18 11:26 DKW TAL KNXTotal/NA

HGInstrument ID:

Client Sample ID: Method Blank Lab Sample ID: MB 140-24135/18-A
Matrix: AirDate Collected: N/A

Date Received: N/A

Prep AT Prep (BH) KNC10/03/18 08:00 TAL KNX24135

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA 1 Sample 100 mL

Analysis 29/6010C 1 24319 10/09/18 10:56 KNC TAL KNXTotal/NA

DUOInstrument ID:

Client Sample ID: Method Blank Lab Sample ID: MB 140-24136/18-A
Matrix: AirDate Collected: N/A

Date Received: N/A

Prep AT Prep (FH) KNC10/03/18 08:00 TAL KNX24136

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA 1 Sample 100 mL

Analysis 29/6010C 1 24349 10/10/18 10:44 KNC TAL KNXTotal/NA

DUOInstrument ID:
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Lab Chronicle
Client: URS Corporation TestAmerica Job ID: 140-12832-1
Project/Site: Granite City - M29

Client Sample ID: Method Blank Lab Sample ID: MB 140-24136/18-B
Matrix: AirDate Collected: N/A

Date Received: N/A

Prep AT Prep (FH) KNC10/03/18 08:00 TAL KNX24136

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA 1 Sample 100 mL

Cleanup AT Prep FH 24272 10/08/18 11:07 DKW TAL KNXTotal/NA 5.0 mL 50.0 mL

Analysis 29/7470A 1 24315 10/09/18 10:39 DKW TAL KNXTotal/NA

HGInstrument ID:

Client Sample ID: Method Blank Lab Sample ID: MB 140-24265/8-B
Matrix: AirDate Collected: N/A

Date Received: N/A

Pre Prep Air Train Vol. DKW10/08/18 10:18 TAL KNX24265

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA 1 Sample 100 mL

Prep AT Prep (BH) 24266 10/08/18 10:25 DKW TAL KNXTotal/NA 2.5 mL 50.0 mL

Analysis 29/7470A 1 24315 10/09/18 11:11 DKW TAL KNXTotal/NA

HGInstrument ID:

Client Sample ID: Method Blank Lab Sample ID: MB 140-24267/6-B
Matrix: AirDate Collected: N/A

Date Received: N/A

Pre Prep Air Train Vol. DKW10/08/18 10:32 TAL KNX24267

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA 1 Sample 50.0 mL

Prep AT Prep (Empty) 24268 10/08/18 10:34 DKW TAL KNXTotal/NA 2.5 mL 50.0 mL

Analysis 29/7470A 1 24315 10/09/18 11:44 DKW TAL KNXTotal/NA

HGInstrument ID:

Client Sample ID: Method Blank Lab Sample ID: MB 140-24317/8-B
Matrix: AirDate Collected: N/A

Date Received: N/A

Pre Prep Air Train Vol. DKW10/09/18 10:00 TAL KNX24317

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA 1 Sample 50 mL

Prep AT Prep (KMnO4) 24322 10/10/18 08:30 DKW TAL KNXTotal/NA 25.0 mL 50.0 mL

Analysis 29/7470A 1 24378 10/11/18 10:40 DKW TAL KNXTotal/NA

HGInstrument ID:

Client Sample ID: Method Blank Lab Sample ID: MB 140-24318/8-B
Matrix: AirDate Collected: N/A

Date Received: N/A

Pre Prep Air Train Vol. DKW10/09/18 13:23 TAL KNX24318

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA 1 Sample 50 mL

Prep AT Prep (HCl) 24323 10/10/18 08:30 DKW TAL KNXTotal/NA 10.0 mL 50.0 mL

Analysis 29/7470A 1 24378 10/11/18 11:06 DKW TAL KNXTotal/NA

HGInstrument ID:
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Lab Chronicle
Client: URS Corporation TestAmerica Job ID: 140-12832-1
Project/Site: Granite City - M29

Client Sample ID: Lab Control Sample Lab Sample ID: LCS 140-24135/19-A
Matrix: AirDate Collected: N/A

Date Received: N/A

Prep AT Prep (BH) KNC10/03/18 08:00 TAL KNX24135

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA 1 Sample 100 mL

Analysis 29/6010C 1 24319 10/09/18 11:01 KNC TAL KNXTotal/NA

DUOInstrument ID:

Client Sample ID: Lab Control Sample Lab Sample ID: LCS 140-24136/19-A
Matrix: AirDate Collected: N/A

Date Received: N/A

Prep AT Prep (FH) KNC10/03/18 08:00 TAL KNX24136

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA 1 Sample 100 mL

Analysis 29/6010C 1 24349 10/10/18 10:49 KNC TAL KNXTotal/NA

DUOInstrument ID:

Client Sample ID: Lab Control Sample Lab Sample ID: LCS 140-24136/19-B
Matrix: AirDate Collected: N/A

Date Received: N/A

Prep AT Prep (FH) KNC10/03/18 08:00 TAL KNX24136

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA 1 Sample 100 mL

Cleanup AT Prep FH 24272 10/08/18 11:07 DKW TAL KNXTotal/NA 5.0 mL 50.0 mL

Analysis 29/7470A 1 24315 10/09/18 10:41 DKW TAL KNXTotal/NA

HGInstrument ID:

Client Sample ID: Lab Control Sample Lab Sample ID: LCS 140-24265/9-B
Matrix: AirDate Collected: N/A

Date Received: N/A

Pre Prep Air Train Vol. DKW10/08/18 10:19 TAL KNX24265

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA 1 Sample 100 mL

Prep AT Prep (BH) 24266 10/08/18 10:25 DKW TAL KNXTotal/NA 2.5 mL 50.0 mL

Analysis 29/7470A 1 24315 10/09/18 11:13 DKW TAL KNXTotal/NA

HGInstrument ID:

Client Sample ID: Lab Control Sample Lab Sample ID: LCS 140-24267/7-B
Matrix: AirDate Collected: N/A

Date Received: N/A

Pre Prep Air Train Vol. DKW10/08/18 10:32 TAL KNX24267

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA 1 Sample 50.0 mL

Prep AT Prep (Empty) 24268 10/08/18 10:34 DKW TAL KNXTotal/NA 2.5 mL 50.0 mL

Analysis 29/7470A 1 24315 10/09/18 11:46 DKW TAL KNXTotal/NA

HGInstrument ID:

TestAmerica Knoxville
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Lab Chronicle
Client: URS Corporation TestAmerica Job ID: 140-12832-1
Project/Site: Granite City - M29

Client Sample ID: Lab Control Sample Lab Sample ID: LCS 140-24317/9-B
Matrix: AirDate Collected: N/A

Date Received: N/A

Pre Prep Air Train Vol. DKW10/09/18 10:00 TAL KNX24317

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA 1 Sample 50 mL

Prep AT Prep (KMnO4) 24322 10/10/18 08:30 DKW TAL KNXTotal/NA 25.0 mL 50.0 mL

Analysis 29/7470A 1 24378 10/11/18 10:42 DKW TAL KNXTotal/NA

HGInstrument ID:

Client Sample ID: Lab Control Sample Lab Sample ID: LCS 140-24318/9-B
Matrix: AirDate Collected: N/A

Date Received: N/A

Pre Prep Air Train Vol. DKW10/09/18 13:23 TAL KNX24318

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA 1 Sample 50 mL

Prep AT Prep (HCl) 24323 10/10/18 08:30 DKW TAL KNXTotal/NA 10.0 mL 50.0 mL

Analysis 29/7470A 1 24378 10/11/18 11:08 DKW TAL KNXTotal/NA

HGInstrument ID:

Client Sample ID: Lab Control Sample Dup Lab Sample ID: LCSD 140-24135/20-A
Matrix: AirDate Collected: N/A

Date Received: N/A

Prep AT Prep (BH) KNC10/03/18 08:00 TAL KNX24135

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA 1 Sample 100 mL

Analysis 29/6010C 1 24319 10/09/18 11:06 KNC TAL KNXTotal/NA

DUOInstrument ID:

Client Sample ID: Lab Control Sample Dup Lab Sample ID: LCSD 140-24136/20-A
Matrix: AirDate Collected: N/A

Date Received: N/A

Prep AT Prep (FH) KNC10/03/18 08:00 TAL KNX24136

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA 1 Sample 100 mL

Analysis 29/6010C 1 24349 10/10/18 10:54 KNC TAL KNXTotal/NA

DUOInstrument ID:

Client Sample ID: Lab Control Sample Dup Lab Sample ID: LCSD 140-24136/20-B
Matrix: AirDate Collected: N/A

Date Received: N/A

Prep AT Prep (FH) KNC10/03/18 08:00 TAL KNX24136

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA 1 Sample 100 mL

Cleanup AT Prep FH 24272 10/08/18 11:07 DKW TAL KNXTotal/NA 5.0 mL 50.0 mL

Analysis 29/7470A 1 24315 10/09/18 10:45 DKW TAL KNXTotal/NA

HGInstrument ID:

TestAmerica Knoxville
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Lab Chronicle
Client: URS Corporation TestAmerica Job ID: 140-12832-1
Project/Site: Granite City - M29

Client Sample ID: M29-IMP 1&2-2 Lab Sample ID: 140-12832-7 MS
Matrix: AirDate Collected: 09/20/18 00:00

Date Received: 09/25/18 16:50

Pre Prep Air Train Vol. DKW10/08/18 10:18 TAL KNX24265

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA 1 Sample 100 mL

Prep AT Prep (BH) 24266 10/08/18 10:25 DKW TAL KNXTotal/NA 2.5 mL 50.0 mL

Analysis 29/7470A 2 24315 10/09/18 12:12 DKW TAL KNXTotal/NA

HGInstrument ID:

Client Sample ID: M29-IMP 1&2-2 Lab Sample ID: 140-12832-7 MSD
Matrix: AirDate Collected: 09/20/18 00:00

Date Received: 09/25/18 16:50

Pre Prep Air Train Vol. DKW10/08/18 10:18 TAL KNX24265

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA 1 Sample 100 mL

Prep AT Prep (BH) 24266 10/08/18 10:25 DKW TAL KNXTotal/NA 2.5 mL 50.0 mL

Analysis 29/7470A 2 24315 10/09/18 12:14 DKW TAL KNXTotal/NA

HGInstrument ID:

Client Sample ID: M29-IMP 3-2 Lab Sample ID: 140-12832-8 MS
Matrix: AirDate Collected: 09/20/18 00:00

Date Received: 09/25/18 16:50

Pre Prep Air Train Vol. DKW10/08/18 10:32 TAL KNX24267

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA 1 Sample 40.0 mL

Prep AT Prep (Empty) 24268 10/08/18 10:34 DKW TAL KNXTotal/NA 2.5 mL 50.0 mL

Analysis 29/7470A 1 24315 10/09/18 11:54 DKW TAL KNXTotal/NA

HGInstrument ID:

Client Sample ID: M29-IMP 3-2 Lab Sample ID: 140-12832-8 MSD
Matrix: AirDate Collected: 09/20/18 00:00

Date Received: 09/25/18 16:50

Pre Prep Air Train Vol. DKW10/08/18 10:32 TAL KNX24267

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA 1 Sample 40.0 mL

Prep AT Prep (Empty) 24268 10/08/18 10:34 DKW TAL KNXTotal/NA 2.5 mL 50.0 mL

Analysis 29/7470A 1 24315 10/09/18 11:56 DKW TAL KNXTotal/NA

HGInstrument ID:

Client Sample ID: M29-IMP 4&5-2 Lab Sample ID: 140-12832-9 MS
Matrix: AirDate Collected: 09/20/18 00:00

Date Received: 09/25/18 16:50

Pre Prep Air Train Vol. DKW10/09/18 10:00 TAL KNX24317

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA 1 Sample 380 mL

Prep AT Prep (KMnO4) 24322 10/10/18 08:30 DKW TAL KNXTotal/NA 25.0 mL 50.0 mL

Analysis 29/7470A 1 24378 10/11/18 10:52 DKW TAL KNXTotal/NA

HGInstrument ID:

TestAmerica Knoxville
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Lab Chronicle
Client: URS Corporation TestAmerica Job ID: 140-12832-1
Project/Site: Granite City - M29

Client Sample ID: M29-IMP 4&5-2 Lab Sample ID: 140-12832-9 MSD
Matrix: AirDate Collected: 09/20/18 00:00

Date Received: 09/25/18 16:50

Pre Prep Air Train Vol. DKW10/09/18 10:00 TAL KNX24317

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA 1 Sample 380 mL

Prep AT Prep (KMnO4) 24322 10/10/18 08:30 DKW TAL KNXTotal/NA 25.0 mL 50.0 mL

Analysis 29/7470A 1 24378 10/11/18 10:54 DKW TAL KNXTotal/NA

HGInstrument ID:

Client Sample ID: M29-HCL-2 Lab Sample ID: 140-12832-10 MS
Matrix: AirDate Collected: 09/20/18 00:00

Date Received: 09/25/18 16:50

Pre Prep Air Train Vol. DKW10/09/18 13:23 TAL KNX24318

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA 1 Sample 275 mL

Prep AT Prep (HCl) 24323 10/10/18 08:30 DKW TAL KNXTotal/NA 10.0 mL 50.0 mL

Analysis 29/7470A 1 24378 10/11/18 11:18 DKW TAL KNXTotal/NA

HGInstrument ID:

Client Sample ID: M29-HCL-2 Lab Sample ID: 140-12832-10 MSD
Matrix: AirDate Collected: 09/20/18 00:00

Date Received: 09/25/18 16:50

Pre Prep Air Train Vol. DKW10/09/18 13:23 TAL KNX24318

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA 1 Sample 275 mL

Prep AT Prep (HCl) 24323 10/10/18 08:30 DKW TAL KNXTotal/NA 10.0 mL 50.0 mL

Analysis 29/7470A 1 24378 10/11/18 11:21 DKW TAL KNXTotal/NA

HGInstrument ID:

Laboratory References:

TAL KNX = TestAmerica Knoxville, 5815 Middlebrook Pike, Knoxville, TN 37921, TEL (865)291-3000

TestAmerica Knoxville
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Accreditation/Certification Summary
Client: URS Corporation TestAmerica Job ID: 140-12832-1
Project/Site: Granite City - M29

Laboratory: TestAmerica Knoxville
All accreditations/certifications held by this laboratory are listed.  Not all accreditations/certifications are applicable to this report.

Authority Program EPA Region Identification Number Expiration Date

N/AAFCEE

ANAB DoD ELAP L2311 02-13-19

Arkansas DEQ State Program 6 88-0688 06-16-19

California State Program 9 2423 06-30-19

Colorado State Program 8 TN00009 02-28-19

Connecticut State Program 1 PH-0223 09-30-19

Florida NELAP 4 E87177 06-30-19

Georgia State Program 4 906 04-13-20

Hawaii State Program 9 N/A 04-13-19

Kansas NELAP 7 E-10349 10-31-18

Kentucky (DW) State Program 4 90101 12-31-18

Louisiana NELAP 6 83979 06-30-19

Louisiana (DW) NELAP 6 LA160005 12-31-18

Maryland State Program 3 277 03-31-19

Michigan State Program 5 9933 04-13-20

Nevada State Program 9 TN00009 07-31-19

New Jersey NELAP 2 TN001 06-30-19

New York NELAP 2 10781 03-31-19

North Carolina (DW) State Program 4 21705 07-31-19

North Carolina (WW/SW) State Program 4 64 12-31-18

Ohio VAP State Program 5 CL0059 08-28-20

Oklahoma State Program 6 9415 08-31-19

Oregon NELAP 10 TNI0189 01-01-19

Pennsylvania NELAP 3 68-00576 12-31-18

Tennessee State Program 4 2014 04-13-20

Texas NELAP 6 T104704380-16-9 08-31-19

US Fish & Wildlife Federal LE-058448-0 07-31-19

USDA Federal P330-16-00262 08-20-19

Utah NELAP 8 TN00009 07-31-18 *

Virginia NELAP 3 460176 09-14-19

Washington State Program 10 C593 01-19-19

West Virginia (DW) State Program 3 9955C 12-31-18

West Virginia DEP State Program 3 345 04-30-19

Wisconsin State Program 5 998044300 08-31-19

TestAmerica Knoxville

* Accreditation/Certification renewal pending - accreditation/certification considered valid.
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METALS
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COVER PAGE

Lab Name:   Job Number: 

Client Sample ID Lab Sample ID

METALS

Project: Granite City - M29

SDG No.:  

140-12832-1TestAmerica Knoxville

140-12832-1 M29-FILT/PNR-1
140-12832-2 M29-IMP 1&2-1
140-12832-3 M29-IMP 3-1
140-12832-4 M29-IMP 4&5-1
140-12832-5 M29-HCL-1
140-12832-6 M29-FILT/PNR-2
140-12832-7 M29-IMP 1&2-2
140-12832-8 M29-IMP 3-2
140-12832-9 M29-IMP 4&5-2
140-12832-10 M29-HCL-2
140-12832-11 M29-FILT/PNR-3
140-12832-12 M29-IMP 1&2-3
140-12832-13 M29-IMP 3-3
140-12832-14 M29-IMP 4&5-3
140-12832-15 M29-HCL-3
140-12832-16 M29-FILT/HNO3 BLANK
140-12832-17 M29-HNO3/H2O2 BLANK
140-12832-18 M29-WATER/KMNO4 BLANK
140-12832-19 M29-HCL BLANK

Comments:
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1A-IN
INORGANIC ANALYSIS DATA SHEET

Client Sample ID:

Lab Name: Job No.:

SDG ID.:

Matrix:

Lab Sample ID: 140-12832-1

Date Received: 09/25/2018  16:50

 

140-12832-1

M29-FILT/PNR-1

Air 09/19/2018  00:00Date Sampled:

Reporting Basis: WET

METALS

TestAmerica Knoxville

CAS No. Analyte CUnits Q MethodRL MDL DILResult

7439-92-1 Lead 1190 ug/Samp
le

2.00 1.04 2 29/6010C

7439-97-6 Mercury ND ug/Samp
le

0.200 0.0800 1 29/7470A

FORM IA-IN 10/17/2018Page 34 of 664



1A-IN
INORGANIC ANALYSIS DATA SHEET

Client Sample ID:

Lab Name: Job No.:

SDG ID.:

Matrix:

Lab Sample ID: 140-12832-2

Date Received: 09/25/2018  16:50

 

140-12832-1

M29-IMP 1&2-1

Air 09/19/2018  00:00Date Sampled:

Reporting Basis: WET

METALS

TestAmerica Knoxville

CAS No. Analyte CUnits Q MethodRL MDL DILResult

7439-92-1 Lead 1.62 ug/Samp
le

1.00 0.280 1 29/6010C

7439-97-6 Mercury 28.9 ug/Samp
le

0.800 0.240 2 29/7470A

FORM IA-IN 10/17/2018Page 35 of 664



1A-IN
INORGANIC ANALYSIS DATA SHEET

Client Sample ID:

Lab Name: Job No.:

SDG ID.:

Matrix:

Lab Sample ID: 140-12832-3

Date Received: 09/25/2018  16:50

 

140-12832-1

M29-IMP 3-1

Air 09/19/2018  00:00Date Sampled:

Reporting Basis: WET

METALS

TestAmerica Knoxville

CAS No. Analyte CUnits Q MethodRL MDL DILResult

7439-97-6 Mercury 1.63 ug/Samp
le

0.200 0.0600 1 29/7470A

FORM IA-IN 10/17/2018Page 36 of 664



1A-IN
INORGANIC ANALYSIS DATA SHEET

Client Sample ID:

Lab Name: Job No.:

SDG ID.:

Matrix:

Lab Sample ID: 140-12832-4

Date Received: 09/25/2018  16:50

 

140-12832-1

M29-IMP 4&5-1

Air 09/19/2018  00:00Date Sampled:

Reporting Basis: WET

METALS

TestAmerica Knoxville

CAS No. Analyte CUnits Q MethodRL MDL DILResult

7439-97-6 Mercury 2.66 ug/Samp
le

0.160 0.0480 1 29/7470A

FORM IA-IN 10/17/2018Page 37 of 664



1A-IN
INORGANIC ANALYSIS DATA SHEET

Client Sample ID:

Lab Name: Job No.:

SDG ID.:

Matrix:

Lab Sample ID: 140-12832-5

Date Received: 09/25/2018  16:50

 

140-12832-1

M29-HCL-1

Air 09/19/2018  00:00Date Sampled:

Reporting Basis: WET

METALS

TestAmerica Knoxville

CAS No. Analyte CUnits Q MethodRL MDL DILResult

7439-97-6 Mercury 1.02 ug/Samp
le

0.275 0.0825 1 29/7470A

FORM IA-IN 10/17/2018Page 38 of 664



1A-IN
INORGANIC ANALYSIS DATA SHEET

Client Sample ID:

Lab Name: Job No.:

SDG ID.:

Matrix:

Lab Sample ID: 140-12832-6

Date Received: 09/25/2018  16:50

 

140-12832-1

M29-FILT/PNR-2

Air 09/20/2018  00:00Date Sampled:

Reporting Basis: WET

METALS

TestAmerica Knoxville

CAS No. Analyte CUnits Q MethodRL MDL DILResult

7439-92-1 Lead 556 ug/Samp
le

2.00 1.04 2 29/6010C

7439-97-6 Mercury ND ug/Samp
le

0.200 0.0800 1 29/7470A
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1A-IN
INORGANIC ANALYSIS DATA SHEET

Client Sample ID:

Lab Name: Job No.:

SDG ID.:

Matrix:

Lab Sample ID: 140-12832-7

Date Received: 09/25/2018  16:50

 

140-12832-1

M29-IMP 1&2-2

Air 09/20/2018  00:00Date Sampled:

Reporting Basis: WET

METALS

TestAmerica Knoxville

CAS No. Analyte CUnits Q MethodRL MDL DILResult

7439-92-1 Lead 1.31 ug/Samp
le

1.00 0.280 1 29/6010C

7439-97-6 Mercury 28.4 ug/Samp
le

0.800 0.240 2 29/7470A

FORM IA-IN 10/17/2018Page 40 of 664



1A-IN
INORGANIC ANALYSIS DATA SHEET

Client Sample ID:

Lab Name: Job No.:

SDG ID.:

Matrix:

Lab Sample ID: 140-12832-8

Date Received: 09/25/2018  16:50

 

140-12832-1

M29-IMP 3-2

Air 09/20/2018  00:00Date Sampled:

Reporting Basis: WET

METALS

TestAmerica Knoxville

CAS No. Analyte CUnits Q MethodRL MDL DILResult

7439-97-6 Mercury 1.38 ug/Samp
le

0.160 0.0480 1 29/7470A

FORM IA-IN 10/17/2018Page 41 of 664



1A-IN
INORGANIC ANALYSIS DATA SHEET

Client Sample ID:

Lab Name: Job No.:

SDG ID.:

Matrix:

Lab Sample ID: 140-12832-9

Date Received: 09/25/2018  16:50

 

140-12832-1

M29-IMP 4&5-2

Air 09/20/2018  00:00Date Sampled:

Reporting Basis: WET

METALS

TestAmerica Knoxville

CAS No. Analyte CUnits Q MethodRL MDL DILResult

7439-97-6 Mercury 2.21 ug/Samp
le

0.152 0.0456 1 29/7470A

FORM IA-IN 10/17/2018Page 42 of 664



1A-IN
INORGANIC ANALYSIS DATA SHEET

Client Sample ID:

Lab Name: Job No.:

SDG ID.:

Matrix:

Lab Sample ID: 140-12832-10

Date Received: 09/25/2018  16:50

 

140-12832-1

M29-HCL-2

Air 09/20/2018  00:00Date Sampled:

Reporting Basis: WET

METALS

TestAmerica Knoxville

CAS No. Analyte CUnits Q MethodRL MDL DILResult

7439-97-6 Mercury 0.425 ug/Samp
le

0.275 0.0825 1 29/7470A

FORM IA-IN 10/17/2018Page 43 of 664



1A-IN
INORGANIC ANALYSIS DATA SHEET

Client Sample ID:

Lab Name: Job No.:

SDG ID.:

Matrix:

Lab Sample ID: 140-12832-11

Date Received: 09/25/2018  16:50

 

140-12832-1

M29-FILT/PNR-3

Air 09/20/2018  00:00Date Sampled:

Reporting Basis: WET

METALS

TestAmerica Knoxville

CAS No. Analyte CUnits Q MethodRL MDL DILResult

7439-92-1 Lead 695 ug/Samp
le

2.00 1.04 2 29/6010C

7439-97-6 Mercury ND ug/Samp
le

0.200 0.0800 1 29/7470A

FORM IA-IN 10/17/2018Page 44 of 664



1A-IN
INORGANIC ANALYSIS DATA SHEET

Client Sample ID:

Lab Name: Job No.:

SDG ID.:

Matrix:

Lab Sample ID: 140-12832-12

Date Received: 09/25/2018  16:50

 

140-12832-1

M29-IMP 1&2-3

Air 09/20/2018  00:00Date Sampled:

Reporting Basis: WET

METALS

TestAmerica Knoxville

CAS No. Analyte CUnits Q MethodRL MDL DILResult

7439-92-1 Lead 2.50 ug/Samp
le

1.00 0.280 1 29/6010C

7439-97-6 Mercury 34.7 ug/Samp
le

2.00 0.600 5 29/7470A

FORM IA-IN 10/17/2018Page 45 of 664



1A-IN
INORGANIC ANALYSIS DATA SHEET

Client Sample ID:

Lab Name: Job No.:

SDG ID.:

Matrix:

Lab Sample ID: 140-12832-13

Date Received: 09/25/2018  16:50

 

140-12832-1

M29-IMP 3-3

Air 09/20/2018  00:00Date Sampled:

Reporting Basis: WET

METALS

TestAmerica Knoxville

CAS No. Analyte CUnits Q MethodRL MDL DILResult

7439-97-6 Mercury 3.01 ug/Samp
le

0.200 0.0600 1 29/7470A

FORM IA-IN 10/17/2018Page 46 of 664



1A-IN
INORGANIC ANALYSIS DATA SHEET

Client Sample ID:

Lab Name: Job No.:

SDG ID.:

Matrix:

Lab Sample ID: 140-12832-14

Date Received: 09/25/2018  16:50

 

140-12832-1

M29-IMP 4&5-3

Air 09/20/2018  00:00Date Sampled:

Reporting Basis: WET

METALS

TestAmerica Knoxville

CAS No. Analyte CUnits Q MethodRL MDL DILResult

7439-97-6 Mercury 3.57 ug/Samp
le

0.160 0.0480 1 29/7470A

FORM IA-IN 10/17/2018Page 47 of 664



1A-IN
INORGANIC ANALYSIS DATA SHEET

Client Sample ID:

Lab Name: Job No.:

SDG ID.:

Matrix:

Lab Sample ID: 140-12832-15

Date Received: 09/25/2018  16:50

 

140-12832-1

M29-HCL-3

Air 09/20/2018  00:00Date Sampled:

Reporting Basis: WET

METALS

TestAmerica Knoxville

CAS No. Analyte CUnits Q MethodRL MDL DILResult

7439-97-6 Mercury 0.280 ug/Samp
le

0.265 0.0795 1 29/7470A
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1A-IN
INORGANIC ANALYSIS DATA SHEET

Client Sample ID:

Lab Name: Job No.:

SDG ID.:

Matrix:

Lab Sample ID: 140-12832-16

Date Received: 09/25/2018  16:50

 

140-12832-1

M29-FILT/HNO3 BLANK

Air 09/20/2018  00:00Date Sampled:

Reporting Basis: WET

METALS

TestAmerica Knoxville

CAS No. Analyte CUnits Q MethodRL MDL DILResult

7439-92-1 Lead ND ug/Samp
le

2.00 1.04 2 29/6010C

7439-97-6 Mercury ND ug/Samp
le

0.200 0.0800 1 29/7470A

FORM IA-IN 10/17/2018Page 49 of 664



1A-IN
INORGANIC ANALYSIS DATA SHEET

Client Sample ID:

Lab Name: Job No.:

SDG ID.:

Matrix:

Lab Sample ID: 140-12832-17

Date Received: 09/25/2018  16:50

 

140-12832-1

M29-HNO3/H2O2 BLANK

Air 09/19/2018  00:00Date Sampled:

Reporting Basis: WET

METALS

TestAmerica Knoxville

CAS No. Analyte CUnits Q MethodRL MDL DILResult

7439-92-1 Lead ND ug/Samp
le

1.00 0.280 1 29/6010C

7439-97-6 Mercury ND ug/Samp
le

0.400 0.120 1 29/7470A

FORM IA-IN 10/17/2018Page 50 of 664



1A-IN
INORGANIC ANALYSIS DATA SHEET

Client Sample ID:

Lab Name: Job No.:

SDG ID.:

Matrix:

Lab Sample ID: 140-12832-18

Date Received: 09/25/2018  16:50

 

140-12832-1

M29-WATER/KMNO4 BLANK

Air 09/20/2018  00:00Date Sampled:

Reporting Basis: WET

METALS

TestAmerica Knoxville

CAS No. Analyte CUnits Q MethodRL MDL DILResult

7439-97-6 Mercury ND ug/Samp
le

0.0400 0.0120 1 29/7470A
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1A-IN
INORGANIC ANALYSIS DATA SHEET

Client Sample ID:

Lab Name: Job No.:

SDG ID.:

Matrix:

Lab Sample ID: 140-12832-19

Date Received: 09/25/2018  16:50

 

140-12832-1

M29-HCL BLANK

Air 09/20/2018  00:00Date Sampled:

Reporting Basis: WET

METALS

TestAmerica Knoxville

CAS No. Analyte CUnits Q MethodRL MDL DILResult

7439-97-6 Mercury ND ug/Samp
le

0.150 0.0450 1 29/7470A
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2A-IN

Lab Name: Job No.:

SDG No.:

Concentration Units:

CALIBRATION VERIFICATIONS
METALS

ICV Source:

CCV Source:

TestAmerica Knoxville 140-12832-1

ug/L90XXICVS_00065

90CVCCVP_00287

Analyte

ICV 140-24319/4
10/09/2018  10:21

Found C True %R

CCV 140-24319/9
10/09/2018  10:46

CCV 140-24319/21
10/09/2018  11:45

Found FoundC CTrue %R True %R

Lead 253.2 498.1 504.0250 500 500101 100 101

FORM II-IN

Note! Calculations are performed before rounding to avoid round-off errors in calculated results.

Italicized analytes were not requested for this sequence.
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2A-IN

Lab Name: Job No.:

SDG No.:

Concentration Units:

CALIBRATION VERIFICATIONS
METALS

ICV Source:

CCV Source:

TestAmerica Knoxville 140-12832-1

ug/L90XXICVS_00065

90CVCCVP_00287

Analyte

CCV 140-24319/33
10/09/2018  12:44

Found C True %R Found FoundC CTrue %R True %R

Lead 502.6 500 101

FORM II-IN

Note! Calculations are performed before rounding to avoid round-off errors in calculated results.

Italicized analytes were not requested for this sequence.
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2A-IN

Lab Name: Job No.:

SDG No.:

Concentration Units:

CALIBRATION VERIFICATIONS
METALS

ICV Source:

CCV Source:

TestAmerica Knoxville 140-12832-1

ug/L90XXICVS_00065

90XXCCVLP_00254

Analyte

CCVL 140-24319/3
10/09/2018  10:16

Found C True %R

ICV 140-24319/4
10/09/2018  10:21

Found FoundC CTrue %R True %R

Lead 254.4 253.2250 250102 101

FORM II-IN

Note! Calculations are performed before rounding to avoid round-off errors in calculated results.

Italicized analytes were not requested for this sequence.
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2A-IN

Lab Name: Job No.:

SDG No.:

Concentration Units:

CALIBRATION VERIFICATIONS
METALS

ICV Source:

CCV Source:

TestAmerica Knoxville 140-12832-1

ug/L90XXICVS_00066

90CVCCVP_00288

Analyte

ICV 140-24349/4
10/10/2018  10:00

Found C True %R

CCV 140-24349/10
10/10/2018  10:34

CCV 140-24349/22
10/10/2018  11:34

Found FoundC CTrue %R True %R

Lead 256.4 502.9 502.4250 500 500103 101 100

FORM II-IN

Note! Calculations are performed before rounding to avoid round-off errors in calculated results.

Italicized analytes were not requested for this sequence.
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2A-IN

Lab Name: Job No.:

SDG No.:

Concentration Units:

CALIBRATION VERIFICATIONS
METALS

ICV Source:

CCV Source:

TestAmerica Knoxville 140-12832-1

ug/L90XXICVS_00066

90CVCCVP_00288

Analyte

CCV 140-24349/42
10/10/2018  13:17

Found C True %R

CCV 140-24349/54
10/10/2018  14:25

CCV 140-24349/66
10/10/2018  15:26

Found FoundC CTrue %R True %R

Lead 497.9 485.1 492.9500 500 500100 97 99

FORM II-IN

Note! Calculations are performed before rounding to avoid round-off errors in calculated results.

Italicized analytes were not requested for this sequence.
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2A-IN

Lab Name: Job No.:

SDG No.:

Concentration Units:

CALIBRATION VERIFICATIONS
METALS

ICV Source:

CCV Source:

TestAmerica Knoxville 140-12832-1

ug/L90XXICVS_00066

90XXCCVLP_00255

Analyte

CCVL 140-24349/3
10/10/2018  09:55

Found C True %R

ICV 140-24349/4
10/10/2018  10:00

Found FoundC CTrue %R True %R

Lead 259.0 256.4250 250104 103

FORM II-IN

Note! Calculations are performed before rounding to avoid round-off errors in calculated results.

Italicized analytes were not requested for this sequence.
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2A-IN

Lab Name: Job No.:

SDG No.:

Concentration Units:

CALIBRATION VERIFICATIONS
METALS

ICV Source:

CCV Source:

TestAmerica Knoxville 140-12832-1

ug/L90L1HGDayVER_00266

90L1HGDayCAL_00292

Analyte

ICV 140-24272/16-A
10/09/2018  10:10

Found C True %R

CCV 140-24272/19-A
10/09/2018  10:18

CCV 140-24272/19-A
10/09/2018  10:50

Found FoundC CTrue %R True %R

Mercury 2.540 4.950 4.9302.50 5.00 5.00102 99 99

FORM II-IN

Note! Calculations are performed before rounding to avoid round-off errors in calculated results.

Italicized analytes were not requested for this sequence.
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2A-IN

Lab Name: Job No.:

SDG No.:

Concentration Units:

CALIBRATION VERIFICATIONS
METALS

ICV Source:

CCV Source:

TestAmerica Knoxville 140-12832-1

ug/L90L1HGDayVER_00266

90L1HGDayCAL_00292

Analyte

CCV 140-24272/19-A
10/09/2018  11:20

Found C True %R

CCV 140-24272/19-A
10/09/2018  11:38

CCV 140-24272/19-A
10/09/2018  12:02

Found FoundC CTrue %R True %R

Mercury 4.890 4.890 4.9105.00 5.00 5.0098 98 98

FORM II-IN

Note! Calculations are performed before rounding to avoid round-off errors in calculated results.

Italicized analytes were not requested for this sequence.
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2A-IN

Lab Name: Job No.:

SDG No.:

Concentration Units:

CALIBRATION VERIFICATIONS
METALS

ICV Source:

CCV Source:

TestAmerica Knoxville 140-12832-1

ug/L90L1HGDayVER_00266

90L1HGDayCAL_00292

Analyte

CCV 140-24272/19-A
10/09/2018  12:19

Found C True %R Found FoundC CTrue %R True %R

Mercury 4.940 5.00 99

FORM II-IN

Note! Calculations are performed before rounding to avoid round-off errors in calculated results.

Italicized analytes were not requested for this sequence.
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2A-IN

Lab Name: Job No.:

SDG No.:

Concentration Units:

CALIBRATION VERIFICATIONS
METALS

ICV Source:

CCV Source:

TestAmerica Knoxville 140-12832-1

ug/L90L1HGDayVER_00267

90L1HGDayCAL_00293

Analyte

ICV 140-24322/17-A
10/11/2018  10:21

Found C True %R

CCV 140-24322/20-A
10/11/2018  10:29

CCV 140-24322/20-A
10/11/2018  10:59

Found FoundC CTrue %R True %R

Mercury 2.630 5.060 4.9402.50 5.00 5.00105 101 99

FORM II-IN

Note! Calculations are performed before rounding to avoid round-off errors in calculated results.

Italicized analytes were not requested for this sequence.
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2A-IN

Lab Name: Job No.:

SDG No.:

Concentration Units:

CALIBRATION VERIFICATIONS
METALS

ICV Source:

CCV Source:

TestAmerica Knoxville 140-12832-1

ug/L90L1HGDayVER_00267

90L1HGDayCAL_00293

Analyte

CCV 140-24322/20-A
10/11/2018  11:29

Found C True %R Found FoundC CTrue %R True %R

Mercury 4.930 5.00 99

FORM II-IN

Note! Calculations are performed before rounding to avoid round-off errors in calculated results.

Italicized analytes were not requested for this sequence.
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2B-IN

Lab Name: Job No.:

SDG No.:  

140-12832-1

CRQL CHECK STANDARD
METALS

Method: 29/6010C Instrument ID: DUO

TestAmerica Knoxville

Lab Sample ID:

Analyte True Found Qualifiers %R(1) Limits

CRI 140-24319/8

CRQL Check Standard

CRQL Check Standard Source: 90XXCRDL100P_00298

Concentration Units: ug/L

50-150Lead 10.0 9.260 J 93

Lab Sample ID:

Analyte True Found Qualifiers %R(1) Limits

CRI 140-24319/40

CRQL Check Standard

CRQL Check Standard Source: 90XXCRDL100P_00298

Concentration Units: ug/L

50-150Lead 10.0 10.59 106

Lab Sample ID:

Analyte True Found Qualifiers %R(1) Limits

CRI 140-24349/9

CRQL Check Standard

CRQL Check Standard Source: 90XXCRDL100P_00299

Concentration Units: ug/L

50-150Lead 10.0 10.58 106

Lab Sample ID:

Analyte True Found Qualifiers %R(1) Limits

CRI 140-24349/69

CRQL Check Standard

CRQL Check Standard Source: 90XXCRDL100P_00299

Concentration Units: ug/L

50-150Lead 10.0 8.070 J 81

FORM IIB-IN

Note! Calculations are performed before rounding to avoid round-off errors in calculated results.
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2B-IN

Lab Name: Job No.:

SDG No.:  

140-12832-1

CRQL CHECK STANDARD
METALS

Method: 29/7470A Instrument ID: HG

TestAmerica Knoxville

Lab Sample ID:

Analyte True Found Qualifiers %R(1) Limits

CRA 140-24272/18-A

CRQL Check Standard

CRQL Check Standard Source: 90L1HGDayCAL_00292

Concentration Units: ug/L

70-130Mercury 0.200 0.2140 107

Lab Sample ID:

Analyte True Found Qualifiers %R(1) Limits

CRA 140-24322/19-A

CRQL Check Standard

CRQL Check Standard Source: 90L1HGDayCAL_00293

Concentration Units: ug/L

70-130Mercury 0.200 0.1990 J 100

FORM IIB-IN

Note! Calculations are performed before rounding to avoid round-off errors in calculated results.
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Lab Name: Job No.:

Concentration Units:

SDG No.:

INSTRUMENT BLANKS
METALS

TestAmerica Knoxville 140-12832-1

ug/L

CFoundCFoundCFoundCFoundRLAnalyte

ICB 140-24319/5 CCB 140-24319/10 CCB 140-24319/22 CCB 140-24319/34

10/09/2018  10:26 10/09/2018  10:51 10/09/2018  11:50 10/09/2018  12:49

3-IN

Lead ND ND ND ND10.0

FORM III-IN

Italicized analytes were not requested for this sequence.
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Lab Name: Job No.:

Concentration Units:

SDG No.:

INSTRUMENT BLANKS
METALS

TestAmerica Knoxville 140-12832-1

ug/L

CFoundCFoundCFoundCFoundRLAnalyte

ICB 140-24349/5 CCB 140-24349/11 CCB 140-24349/23 CCB 140-24349/35

10/10/2018  10:05 10/10/2018  10:38 10/10/2018  11:39 10/10/2018  12:40

3-IN

Lead ND ND ND ND10.0

FORM III-IN

Italicized analytes were not requested for this sequence.
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Lab Name: Job No.:

Concentration Units:

SDG No.:

INSTRUMENT BLANKS
METALS

TestAmerica Knoxville 140-12832-1

ug/L

CFoundCFoundCFoundCFoundRLAnalyte

CCB 140-24349/43 CCB 140-24349/55 CCB 140-24349/67

10/10/2018  13:21 10/10/2018  14:30 10/10/2018  15:31

3-IN

Lead ND ND ND10.0

FORM III-IN

Italicized analytes were not requested for this sequence.
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Lab Name: Job No.:

Concentration Units:

SDG No.:

INSTRUMENT BLANKS
METALS

TestAmerica Knoxville 140-12832-1

ug/L

CFoundCFoundCFoundCFoundRLAnalyte

ICB 140-24272/17-A CCB 140-24272/20-A CCB 140-24272/20-A CCB 140-24272/20-A

10/09/2018  10:12 10/09/2018  10:20 10/09/2018  10:53 10/09/2018  11:23

3-IN

Mercury ND ND ND ND0.200

FORM III-IN

Italicized analytes were not requested for this sequence.
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Lab Name: Job No.:

Concentration Units:

SDG No.:

INSTRUMENT BLANKS
METALS

TestAmerica Knoxville 140-12832-1

ug/L

CFoundCFoundCFoundCFoundRLAnalyte

CCB 140-24272/20-A CCB 140-24272/20-A CCB 140-24272/20-A

10/09/2018  11:41 10/09/2018  12:04 10/09/2018  12:21

3-IN

Mercury ND ND ND0.200

FORM III-IN

Italicized analytes were not requested for this sequence.
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Lab Name: Job No.:

Concentration Units:

SDG No.:

INSTRUMENT BLANKS
METALS

TestAmerica Knoxville 140-12832-1

ug/L

CFoundCFoundCFoundCFoundRLAnalyte

ICB 140-24322/18-A CCB 140-24322/21-A CCB 140-24322/21-A CCB 140-24322/21-A

10/11/2018  10:24 10/11/2018  10:32 10/11/2018  11:01 10/11/2018  11:31

3-IN

Mercury ND ND ND ND0.200

FORM III-IN

Italicized analytes were not requested for this sequence.
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Lab Name: Job No.:

SDG No.:

Lab Sample ID: MB 140-24135/18-AConcentration Units: ug/Sample

CAS No. Analyte Concentration C Q Method

3-IN

Batch No.:

 

140-12832-1

Instrument Code: DUO

METHOD BLANK
METALS

 24319

TestAmerica Knoxville

7439-92-1 Lead ND 29_6010C

FORM III-IN
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Lab Name: Job No.:

SDG No.:

Lab Sample ID: MB 140-24136/18-AConcentration Units: ug/Sample

CAS No. Analyte Concentration C Q Method

3-IN

Batch No.:

 

140-12832-1

Instrument Code: DUO

METHOD BLANK
METALS

 24349

TestAmerica Knoxville

7439-92-1 Lead ND 29_6010C

FORM III-IN
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Lab Name: Job No.:

SDG No.:

Lab Sample ID: MB 140-24136/18-BConcentration Units: ug/Sample

CAS No. Analyte Concentration C Q Method

3-IN

Batch No.:

 

140-12832-1

Instrument Code: HG

METHOD BLANK
METALS

 24315

TestAmerica Knoxville

7439-97-6 Mercury ND 29_7470A

FORM III-IN
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Lab Name: Job No.:

SDG No.:

Lab Sample ID: MB 140-24265/8-BConcentration Units: ug/Sample

CAS No. Analyte Concentration C Q Method

3-IN

Batch No.:

 

140-12832-1

Instrument Code: HG

METHOD BLANK
METALS

 24315

TestAmerica Knoxville

7439-97-6 Mercury ND 29_7470A

FORM III-IN
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Lab Name: Job No.:

SDG No.:

Lab Sample ID: MB 140-24267/6-BConcentration Units: ug/Sample

CAS No. Analyte Concentration C Q Method

3-IN

Batch No.:

 

140-12832-1

Instrument Code: HG

METHOD BLANK
METALS

 24315

TestAmerica Knoxville

7439-97-6 Mercury ND 29_7470A

FORM III-IN
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Lab Name: Job No.:

SDG No.:

Lab Sample ID: MB 140-24317/8-BConcentration Units: ug/Sample

CAS No. Analyte Concentration C Q Method

3-IN

Batch No.:

 

140-12832-1

Instrument Code: HG

METHOD BLANK
METALS

 24378

TestAmerica Knoxville

7439-97-6 Mercury ND 29_7470A

FORM III-IN
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Lab Name: Job No.:

SDG No.:

Lab Sample ID: MB 140-24318/8-BConcentration Units: ug/Sample

CAS No. Analyte Concentration C Q Method

3-IN

Batch No.:

 

140-12832-1

Instrument Code: HG

METHOD BLANK
METALS

 24378

TestAmerica Knoxville

7439-97-6 Mercury ND 29_7470A

FORM III-IN
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4A-IN

Lab Name: Job No.:

Instrument ID:

ICS Source:

Concentration Units:

Analyte

True
Percent
Recovery

Found

SDG No.:

Lab File ID:

Solution A Solution A

Lab Sample ID:

TestAmerica Knoxville 140-12832-1

ICSA 140-24319/6

F100918.asc

ug/L

90XXICSAP_00022

DUO

INTERFERENCE CHECK STANDARD
METALS

-8.28Lead
501300Aluminum 500000 100
4.03Antimony
0.960Arsenic
0.190Barium
-0.360Beryllium
6.99Boron
-1.71Cadmium
459790Calcium 500000 92
2.36Chromium
-1.09Cobalt
-0.360Copper
186860Iron 200000 93
14.2Lithium

498650Magnesium 500000 100
-6.96Manganese
-1.59Molybdenum
0.520Nickel
0.920Phosphorus
138Potassium

0.900Selenium
-0.950Silicon
-0.840Silver
55.2Sodium
4.48Strontium
0.440Thallium
-0.850Tin
-12.1Titanium
2.60Vanadium
0.420Zinc

FORM IVA-IN

Calculations are performed before rounding to avoid round-off errors in calculated results.
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4A-IN

Lab Name: Job No.:

Instrument ID:

ICS Source:

Concentration Units:

Analyte

True
Percent
Recovery

Found

SDG No.:

Lab File ID:

Solution AB Solution AB

Lab Sample ID:

TestAmerica Knoxville 140-12832-1

ICSAB 140-24319/7

F100918.asc

ug/L

90XXICSABP_00025

DUO

INTERFERENCE CHECK STANDARD
METALS

43.4Lead 50.0 87
247560Aluminum 250000 99

607Antimony 600 101
101Arsenic 100 101
498Barium 500 100
503Beryllium 500 101
1003Boron 1000 100
963Cadmium 1000 96

236210Calcium 250000 94
482Chromium 500 96
473Cobalt 500 95
505Copper 500 101

95883Iron 100000 96
1038Lithium 1000 104

247740Magnesium 250000 99
483Manganese 500 97
979Molybdenum 1000 98
941Nickel 1000 94
957Phosphorus 1000 96

11051Potassium 10000 111
46.3Selenium 50.0 93
1048Silicon 1000 105
205Silver 200 103

10414Sodium 10000 104
996Strontium 1000 100
95.2Thallium 100 95
956Tin 1000 96
998Titanium 1000 100
483Vanadium 500 97
988Zinc 1000 99

FORM IVA-IN

Calculations are performed before rounding to avoid round-off errors in calculated results.
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4A-IN

Lab Name: Job No.:

Instrument ID:

ICS Source:

Concentration Units:

Analyte

True
Percent
Recovery

Found

SDG No.:

Lab File ID:

Solution A Solution A

Lab Sample ID:

TestAmerica Knoxville 140-12832-1

ICSA 140-24349/7

F101018.asc

ug/L

90XXICSASiP_00022

DUO

INTERFERENCE CHECK STANDARD
METALS

9.49Lead
484650Aluminum 500000 97
9.88Antimony
3.51Arsenic
10.4Barium

-0.390Beryllium
11.6Boron
-1.70Cadmium
453080Calcium 500000 91
4.71Chromium
-3.90Cobalt
-1.88Copper
182040Iron 200000 91
13.8Lithium

496620Magnesium 500000 99
-7.08Manganese
-1.84Molybdenum
-3.82Nickel
-15.2Phosphorus
31.0Potassium
1.82Selenium

949890Silicon 1000000 95
-0.610Silver
40.7Sodium
4.88Strontium
-2.62Thallium
-2.59Tin
-9.96Titanium
5.17Vanadium
8.70Zinc

FORM IVA-IN

Calculations are performed before rounding to avoid round-off errors in calculated results.
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4A-IN

Lab Name: Job No.:

Instrument ID:

ICS Source:

Concentration Units:

Analyte

True
Percent
Recovery

Found

SDG No.:

Lab File ID:

Solution AB Solution AB

Lab Sample ID:

TestAmerica Knoxville 140-12832-1

ICSAB 140-24349/8

F101018.asc

ug/L

90XXICSABP_00025

DUO

INTERFERENCE CHECK STANDARD
METALS

51.3Lead 50.0 103
246250Aluminum 250000 99

608Antimony 600 101
100Arsenic 100 100
496Barium 500 99
506Beryllium 500 101
991Boron 1000 99
973Cadmium 1000 97

236160Calcium 250000 94
487Chromium 500 97
479Cobalt 500 96
504Copper 500 101

95876Iron 100000 96
1018Lithium 1000 102

248020Magnesium 250000 99
488Manganese 500 98
993Molybdenum 1000 99
944Nickel 1000 94
956Phosphorus 1000 96

10643Potassium 10000 106
50.5Selenium 50.0 101
204Silver 200 102

10094Sodium 10000 101
1005Strontium 1000 101
92.7Thallium 100 93
965Tin 1000 97
995Titanium 1000 100
488Vanadium 500 98
997Zinc 1000 100

FORM IVA-IN

Calculations are performed before rounding to avoid round-off errors in calculated results.
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MATRIX SPIKE SAMPLE RECOVERY
METALS

5A-IN

M29-IMP 1&2-2 MS

Lab Name: Job No.:

SDG No.:  

Client ID: Lab ID: 140-12832-7 MS

140-12832-1

Matrix: Concentration Units: ug/SampleAir

TestAmerica Knoxville

% Solids:

Control
Limit
%RAnalyte SSR 

C

Sample
Result (SR) 

C

Spike
Added (SA) %R Q Method

Mercury 80-12030.56 28.4 2.00 106 4 29/7470A

SSR = Spiked Sample Result

FORM VA - IN

Calculations are performed before rounding to avoid round-off errors in calculated results.
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MATRIX SPIKE SAMPLE RECOVERY
METALS

5A-IN

M29-IMP 3-2 MS

Lab Name: Job No.:

SDG No.:  

Client ID: Lab ID: 140-12832-8 MS

140-12832-1

Matrix: Concentration Units: ug/SampleAir

TestAmerica Knoxville

% Solids:

Control
Limit
%RAnalyte SSR 

C

Sample
Result (SR) 

C

Spike
Added (SA) %R Q Method

Mercury 80-1202.168 1.38 0.800 99 29/7470A

SSR = Spiked Sample Result

FORM VA - IN

Calculations are performed before rounding to avoid round-off errors in calculated results.
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MATRIX SPIKE SAMPLE RECOVERY
METALS

5A-IN

M29-IMP 4&5-2 MS

Lab Name: Job No.:

SDG No.:  

Client ID: Lab ID: 140-12832-9 MS

140-12832-1

Matrix: Concentration Units: ug/SampleAir

TestAmerica Knoxville

% Solids:

Control
Limit
%RAnalyte SSR 

C

Sample
Result (SR) 

C

Spike
Added (SA) %R Q Method

Mercury 80-1202.956 2.21 0.760 98 29/7470A

SSR = Spiked Sample Result

FORM VA - IN

Calculations are performed before rounding to avoid round-off errors in calculated results.
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MATRIX SPIKE SAMPLE RECOVERY
METALS

5A-IN

M29-HCL-2 MS

Lab Name: Job No.:

SDG No.:  

Client ID: Lab ID: 140-12832-10 MS

140-12832-1

Matrix: Concentration Units: ug/SampleAir

TestAmerica Knoxville

% Solids:

Control
Limit
%RAnalyte SSR 

C

Sample
Result (SR) 

C

Spike
Added (SA) %R Q Method

Mercury 80-1201.774 0.425 1.38 98 29/7470A

SSR = Spiked Sample Result

FORM VA - IN

Calculations are performed before rounding to avoid round-off errors in calculated results.
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MATRIX SPIKE DUPLICATE SAMPLE RECOVERY
METALS

5A-IN

M29-IMP 1&2-2 MSD

Lab Name: Job No.:

SDG No.:  

Client ID: Lab ID: 140-12832-7 MSD

140-12832-1

Matrix: Concentration Units: ug/SampleAir

TestAmerica Knoxville

% Solids:

Analyte (SDR)
C

Control
Limit
%R%R RPD

RPD 
Limit Q Method

Spike
Added (SA) 

Mercury 30.52 2.00 104 80-120 0 20 4 29/7470A

SDR = Sample Duplicate Result

FORM VD - IN

Calculations are performed before rounding to avoid round-off errors in calculated results.
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MATRIX SPIKE DUPLICATE SAMPLE RECOVERY
METALS

5A-IN

M29-IMP 3-2 MSD

Lab Name: Job No.:

SDG No.:  

Client ID: Lab ID: 140-12832-8 MSD

140-12832-1

Matrix: Concentration Units: ug/SampleAir

TestAmerica Knoxville

% Solids:

Analyte (SDR)
C

Control
Limit
%R%R RPD

RPD 
Limit Q Method

Spike
Added (SA) 

Mercury 2.192 0.800 102 80-120 1 20 29/7470A

SDR = Sample Duplicate Result

FORM VD - IN

Calculations are performed before rounding to avoid round-off errors in calculated results.
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MATRIX SPIKE DUPLICATE SAMPLE RECOVERY
METALS

5A-IN

M29-IMP 4&5-2 MSD

Lab Name: Job No.:

SDG No.:  

Client ID: Lab ID: 140-12832-9 MSD

140-12832-1

Matrix: Concentration Units: ug/SampleAir

TestAmerica Knoxville

% Solids:

Analyte (SDR)
C

Control
Limit
%R%R RPD

RPD 
Limit Q Method

Spike
Added (SA) 

Mercury 2.903 0.760 91 80-120 2 20 29/7470A

SDR = Sample Duplicate Result

FORM VD - IN

Calculations are performed before rounding to avoid round-off errors in calculated results.

10/17/2018Page 89 of 664



MATRIX SPIKE DUPLICATE SAMPLE RECOVERY
METALS

5A-IN

M29-HCL-2 MSD

Lab Name: Job No.:

SDG No.:  

Client ID: Lab ID: 140-12832-10 MSD

140-12832-1

Matrix: Concentration Units: ug/SampleAir

TestAmerica Knoxville

% Solids:

Analyte (SDR)
C

Control
Limit
%R%R RPD

RPD 
Limit Q Method

Spike
Added (SA) 

Mercury 1.760 1.38 97 80-120 1 20 29/7470A

SDR = Sample Duplicate Result

FORM VD - IN

Calculations are performed before rounding to avoid round-off errors in calculated results.
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POST DIGESTION SPIKE SAMPLE RECOVERY
METALS

5B-IN

M29-FILT/PNR-2 PDS

Lab Name: Job No.:

SDG No.:  

Client ID: Lab ID: 140-12832-6 PDS

140-12832-1

Matrix: Concentration Units: ug/SampleAir

TestAmerica Knoxville

Control
Limit
%RAnalyte SSR 

C

Sample
Result (SR) 

C

Spike
Added (SA) %R Q Method

Lead 75-1251463 556 1000 91 29/6010C
Mercury 75-1251.050 ND 1.00 105 29/7470A

SSR = Spiked Sample Result

FORM VB - IN

Calculations are performed before rounding to avoid round-off errors in calculated results.
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POST DIGESTION SPIKE SAMPLE RECOVERY
METALS

5B-IN

M29-IMP 1&2-2 PDS

Lab Name: Job No.:

SDG No.:  

Client ID: Lab ID: 140-12832-7 PDS

140-12832-1

Matrix: Concentration Units: ug/SampleAir

TestAmerica Knoxville

Control
Limit
%RAnalyte SSR 

C

Sample
Result (SR) 

C

Spike
Added (SA) %R Q Method

Lead 75-12510.88 1.31 10.0 96 29/6010C

SSR = Spiked Sample Result

FORM VB - IN

Calculations are performed before rounding to avoid round-off errors in calculated results.
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POST DIGESTION SPIKE DUPLICATE SAMPLE RECOVERY
METALS

5B-IN

M29-FILT/PNR-2 PDSD

Lab Name: Job No.:

SDG No.:  

Client ID: Lab ID: 140-12832-6 PDSD

140-12832-1

Matrix: Concentration Units: ug/SampleAir

TestAmerica Knoxville

Analyte (SDR)
C

Control
Limit
%R%R RPD

RPD 
Limit Q Method

Spike
Added (SA) 

Lead 1463 1000 91 75-125 0 29/6010C
Mercury 1.060 1.00 106 75-125 0.9 29/7470A

SDR = Sample Duplicate Result

Calculations are performed before rounding to avoid round-off errors in calculated results.
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POST DIGESTION SPIKE DUPLICATE SAMPLE RECOVERY
METALS

5B-IN

M29-IMP 1&2-2 PDSD

Lab Name: Job No.:

SDG No.:  

Client ID: Lab ID: 140-12832-7 PDSD

140-12832-1

Matrix: Concentration Units: ug/SampleAir

TestAmerica Knoxville

Analyte (SDR)
C

Control
Limit
%R%R RPD

RPD 
Limit Q Method

Spike
Added (SA) 

Lead 10.89 10.0 96 75-125 0.1 29/6010C

SDR = Sample Duplicate Result

Calculations are performed before rounding to avoid round-off errors in calculated results.
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7A-IN
LAB CONTROL SAMPLE

METALS

Lab ID: LCS 140-24135/19-A 

Lab Name: Job No.: 140-12832-1

Sample Matrix: Air LCS Source: 90SPB1REV-1P_00014

TestAmerica Knoxville

Analyte

Air(ug/Sample)

True Found C %R Limits Q Method

Lead 10.0 9.966 100 29/6010C80 120

Calculations are performed before rounding to avoid round-off errors in calculated results.

FORM VIIA - IN
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7D-IN
LAB CONTROL SAMPLE DUPLICATE

METALS

Lab ID: LCSD 140-24135/20-A 

Lab Name: Job No.: 140-12832-1

Sample Matrix: Air LCS Source: 90SPB1REV-1P_00014

TestAmerica Knoxville

Analyte
(SDR)

C
Spike
Added %R

Control 
Limit 
%R RPD

RPD
Limit Q Method

80-120Lead 10.09.981 100 0 20 29/6010C

SDR = Spike Duplicate Results

Calculations are performed before rounding to avoid round-off errors in calculated results.

FORM VIID - IN
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7A-IN
LAB CONTROL SAMPLE

METALS

Lab ID: LCS 140-24136/19-A 

Lab Name: Job No.: 140-12832-1

Sample Matrix: Air LCS Source: 90SPB1REV-1P_00014

TestAmerica Knoxville

Analyte

Air(ug/Sample)

True Found C %R Limits Q Method

Lead 10.0 10.15 102 29/6010C80 120

Calculations are performed before rounding to avoid round-off errors in calculated results.

FORM VIIA - IN
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7D-IN
LAB CONTROL SAMPLE DUPLICATE

METALS

Lab ID: LCSD 140-24136/20-A 

Lab Name: Job No.: 140-12832-1

Sample Matrix: Air LCS Source: 90SPB1REV-1P_00014

TestAmerica Knoxville

Analyte
(SDR)

C
Spike
Added %R

Control 
Limit 
%R RPD

RPD
Limit Q Method

80-120Lead 10.010.07 101 1 20 29/6010C

SDR = Spike Duplicate Results

Calculations are performed before rounding to avoid round-off errors in calculated results.

FORM VIID - IN
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7A-IN
LAB CONTROL SAMPLE

METALS

Lab ID: LCS 140-24136/19-B 

Lab Name: Job No.: 140-12832-1

Sample Matrix: Air LCS Source: 90L1HgCA1000P_00030

TestAmerica Knoxville

Analyte

Air(ug/Sample)

True Found C %R Limits Q Method

Mercury 5.00 5.090 102 29/7470A80 120

Calculations are performed before rounding to avoid round-off errors in calculated results.

FORM VIIA - IN
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7D-IN
LAB CONTROL SAMPLE DUPLICATE

METALS

Lab ID: LCSD 140-24136/20-B 

Lab Name: Job No.: 140-12832-1

Sample Matrix: Air LCS Source: 90L1HgCA1000P_00030

TestAmerica Knoxville

Analyte
(SDR)

C
Spike
Added %R

Control 
Limit 
%R RPD

RPD
Limit Q Method

80-120Mercury 5.005.120 102 1 20 29/7470A

SDR = Spike Duplicate Results

Calculations are performed before rounding to avoid round-off errors in calculated results.

FORM VIID - IN
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7A-IN
LAB CONTROL SAMPLE

METALS

Lab ID: LCS 140-24265/9-B 

Lab Name: Job No.: 140-12832-1

Sample Matrix: Air LCS Source: 90L1HGDayCAL_00292

TestAmerica Knoxville

Analyte

Air(ug/Sample)

True Found C %R Limits Q Method

Mercury 10.0 9.840 98 29/7470A80 120

Calculations are performed before rounding to avoid round-off errors in calculated results.

FORM VIIA - IN
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7A-IN
LAB CONTROL SAMPLE

METALS

Lab ID: LCS 140-24267/7-B 

Lab Name: Job No.: 140-12832-1

Sample Matrix: Air LCS Source: 90L1HGDayCAL_00292

TestAmerica Knoxville

Analyte

Air(ug/Sample)

True Found C %R Limits Q Method

Mercury 5.00 5.000 100 29/7470A80 120

Calculations are performed before rounding to avoid round-off errors in calculated results.

FORM VIIA - IN
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7A-IN
LAB CONTROL SAMPLE

METALS

Lab ID: LCS 140-24317/9-B 

Lab Name: Job No.: 140-12832-1

Sample Matrix: Air LCS Source: 90L1HGDayCAL_00293

TestAmerica Knoxville

Analyte

Air(ug/Sample)

True Found C %R Limits Q Method

Mercury 0.500 0.5080 102 29/7470A80 120

Calculations are performed before rounding to avoid round-off errors in calculated results.

FORM VIIA - IN
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7A-IN
LAB CONTROL SAMPLE

METALS

Lab ID: LCS 140-24318/9-B 

Lab Name: Job No.: 140-12832-1

Sample Matrix: Air LCS Source: 90L1HGDayCAL_00293

TestAmerica Knoxville

Analyte

Air(ug/Sample)

True Found C %R Limits Q Method

Mercury 1.25 1.265 101 29/7470A80 120

Calculations are performed before rounding to avoid round-off errors in calculated results.

FORM VIIA - IN
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9-IN

Instrument ID: DUO

140-12832-1Job Number:

AirMatrix:

SDG Number:

Lab Name:

METALS

TestAmerica Knoxville

CALIBRATION BLANK DETECTION LIMITS

29/6010C XMDL Date: 01/01/2015 10:57Method:

Analyte Wavelength/
Mass

XRL XMDL
(ug/L) (ug/L)

Lead 2.610

FORM IX - IN
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9-IN

Instrument ID: DUO

140-12832-1Job Number:

AirMatrix:

SDG Number:

Lab Name:

METALS

TestAmerica Knoxville

DETECTION LIMITS

29/6010C MDL Date: 03/09/2015 14:15Method:

AT Prep (BH)Prep Method:

Analyte Wavelength/
Mass

RL MDL
(ug/Sample) (ug/Sample)

Lead 220.353 0.281

FORM IX - IN
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9-IN

Instrument ID: DUO

140-12832-1Job Number:

AirMatrix:

SDG Number:

Lab Name:

METALS

TestAmerica Knoxville

CALIBRATION BLANK DETECTION LIMITS

29/6010C XMDL Date: 01/01/2015 10:57Method:

Analyte Wavelength/
Mass

XRL XMDL
(ug/L) (ug/L)

Lead 2.610

FORM IX - IN
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9-IN

Instrument ID: DUO

140-12832-1Job Number:

AirMatrix:

SDG Number:

Lab Name:

METALS

TestAmerica Knoxville

DETECTION LIMITS

29/6010C MDL Date: 02/26/2015 13:40Method:

AT Prep (FH)Prep Method:

Analyte Wavelength/
Mass

RL MDL
(ug/Sample) (ug/Sample)

Lead 220.353 0.521

FORM IX - IN
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9-IN

Instrument ID: HG

140-12832-1Job Number:

AirMatrix:

SDG Number:

Lab Name:

METALS

TestAmerica Knoxville

CALIBRATION BLANK DETECTION LIMITS

29/7470A XMDL Date: 01/01/2015 16:54Method:

Analyte Wavelength/
Mass

XRL XMDL
(ug/L) (ug/L)

Mercury 0.060.2

FORM IX - IN
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9-IN

Instrument ID: HG

140-12832-1Job Number:

AirMatrix:

SDG Number:

Lab Name:

METALS

TestAmerica Knoxville

DETECTION LIMITS

29/7470A MDL Date: 01/01/2015 16:47Method:

AT Prep (BH)Prep Method:

Analyte Wavelength/
Mass

RL MDL
(ug/Sample) (ug/Sample)

Mercury 0.120.4

FORM IX - IN
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9-IN

Instrument ID: HG

140-12832-1Job Number:

AirMatrix:

SDG Number:

Lab Name:

METALS

TestAmerica Knoxville

CALIBRATION BLANK DETECTION LIMITS

29/7470A XMDL Date: 01/01/2015 16:54Method:

Analyte Wavelength/
Mass

XRL XMDL
(ug/L) (ug/L)

Mercury 0.060.2

FORM IX - IN
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9-IN

Instrument ID: HG

140-12832-1Job Number:

AirMatrix:

SDG Number:

Lab Name:

METALS

TestAmerica Knoxville

DETECTION LIMITS

29/7470A MDL Date: 01/01/2015 16:48Method:

AT Prep (Empty)Prep Method:

Analyte Wavelength/
Mass

RL MDL
(ug/Sample) (ug/Sample)

Mercury 0.060.2

FORM IX - IN
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9-IN

Instrument ID: HG

140-12832-1Job Number:

AirMatrix:

SDG Number:

Lab Name:

METALS

TestAmerica Knoxville

CALIBRATION BLANK DETECTION LIMITS

29/7470A XMDL Date: 01/01/2015 16:54Method:

Analyte Wavelength/
Mass

XRL XMDL
(ug/L) (ug/L)

Mercury 0.060.2

FORM IX - IN
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9-IN

Instrument ID: HG

140-12832-1Job Number:

AirMatrix:

SDG Number:

Lab Name:

METALS

TestAmerica Knoxville

DETECTION LIMITS

29/7470A MDL Date: 01/01/2015 16:50Method:

AT Prep (FH)Prep Method:

Analyte Wavelength/
Mass

RL MDL
(ug/Sample) (ug/Sample)

Mercury 0.080.2

FORM IX - IN
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9-IN

Instrument ID: HG

140-12832-1Job Number:

AirMatrix:

SDG Number:

Lab Name:

METALS

TestAmerica Knoxville

CALIBRATION BLANK DETECTION LIMITS

29/7470A XMDL Date: 01/01/2015 16:54Method:

Analyte Wavelength/
Mass

XRL XMDL
(ug/L) (ug/L)

Mercury 0.060.2

FORM IX - IN
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9-IN

Instrument ID: HG

140-12832-1Job Number:

AirMatrix:

SDG Number:

Lab Name:

METALS

TestAmerica Knoxville

DETECTION LIMITS

29/7470A MDL Date: 01/01/2015 16:51Method:

AT Prep (HCl)Prep Method:

Analyte Wavelength/
Mass

RL MDL
(ug/Sample) (ug/Sample)

Mercury 0.0150.05

FORM IX - IN
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9-IN

Instrument ID: HG

140-12832-1Job Number:

AirMatrix:

SDG Number:

Lab Name:

METALS

TestAmerica Knoxville

CALIBRATION BLANK DETECTION LIMITS

29/7470A XMDL Date: 01/01/2015 16:54Method:

Analyte Wavelength/
Mass

XRL XMDL
(ug/L) (ug/L)

Mercury 0.060.2

FORM IX - IN
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9-IN

Instrument ID: HG

140-12832-1Job Number:

AirMatrix:

SDG Number:

Lab Name:

METALS

TestAmerica Knoxville

DETECTION LIMITS

29/7470A MDL Date: 01/01/2015 16:51Method:

AT Prep (KMnO4)Prep Method:

Analyte Wavelength/
Mass

RL MDL
(ug/Sample) (ug/Sample)

Mercury 0.0060.02

FORM IX - IN
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10-IN
 ICP-AES INTERELEMENT CORRECTION FACTORS

METALS

Lab Name: 

SDG No.:

ICP-AES Instrument ID: Date:

Job Number:TestAmerica Knoxville 140-12832-1

DUO 09/04/2018

Analyte Al As B Ba Be Ca Cd Co Cr Cu Fe K Li Mg

Wave

Length

308.215Aluminum

206.833Antimony 0.014628

189.042Arsenic -0.001498 -0.000040

313.042Beryllium

249.678Boron 0 -0.000339

226.502Cadmium 0.000096

267.716Chromium

228.616Cobalt

324.754Copper -0.000059

-0.000042220.353Lead -0.000412 0.000012

257.610Manganese 0.000011 0.000041

231.604Nickel -0.000026

196.090Selenium -0.000084

250.690Silicon 0.010341

328.068Silver

589.592Sodium

190.856Thallium 0.004877 0.000327

334.941Titanium 0.000032

207.911Tungsten

292.402Vanadium -0.000909 -0.000032

213.856Zinc 0.001101 0.000110

X-IN
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10-IN
 ICP-AES INTERELEMENT CORRECTION FACTORS

METALS

Lab Name: 

SDG No.:

ICP-AES Instrument ID: Date:

Job Number:TestAmerica Knoxville 140-12832-1

DUO 09/04/2018

Analyte Mn Mo Na Ni P Pb Sb Se Si Sn Sr Ti Tl V

Wave

Length

308.215 0.016430Aluminum 0.040677

206.833Antimony -0.002189 -0.001659

189.042 0.000593Arsenic -0.000024

313.042Beryllium 0.000228

249.678Boron

226.502Cadmium -0.000086

267.716Chromium

228.616 -0.001285Cobalt -0.000009 0.001531

324.754Copper

220.353 -0.001590Lead 0.000070 -0.000511

257.610Manganese

231.604Nickel -0.000013 0.000164

0.000576196.090Selenium 0.000016

250.690Silicon

328.068Silver

589.592Sodium

190.856Thallium -0.000010 -0.000563 0.002619

334.941Titanium

207.911Tungsten

292.402 -0.000547Vanadium

213.856Zinc 0.005220

X-IN
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10-IN
 ICP-AES INTERELEMENT CORRECTION FACTORS

METALS

Lab Name: 

SDG No.:

ICP-AES Instrument ID: Date:

Job Number:TestAmerica Knoxville 140-12832-1

DUO 09/04/2018

Analyte W Zn

Wave

Length

308.215Aluminum

206.833Antimony

189.042Arsenic

313.042Beryllium

249.678Boron

226.502Cadmium

267.716Chromium

228.616Cobalt

324.754Copper

220.353Lead

257.610Manganese

231.604Nickel

196.090Selenium

250.690Silicon

328.068Silver

589.592Sodium

190.856Thallium

334.941Titanium

207.911Tungsten

292.402Vanadium

213.856Zinc

X-IN
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11-IN

Lab Name: TestAmerica Knoxville Job No: 140-12832-1

Instrument ID: Date:

Analyte

Integ.
Time
(Sec.)

Concentration
Method

LINEAR RANGES

DUO

SDG No.:

(ug/L)

09/05/2018  00:00

METALS

Lead 90000 29/6010C

FORM XI - IN
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12-IN
PREPARATION LOG

Lab Name: Job No.:

SDG No.:

140-12832-1

METALS

TestAmerica Knoxville

Prep Method: AT Prep (BH)

Lab
Sample
ID

Preparation
Date

Initial
Weight

Final 
Volume

Prep
Batch

Initial
Volume

(Sample) (mL)

10/03/2018 08:00  24135140-12832-2 1001
10/03/2018 08:00  24135140-12832-7 1001
10/03/2018 08:00  24135140-12832-12 1001
10/03/2018 08:00  24135140-12832-17 1001
10/03/2018 08:00  24135MB 140-24135/18-A 1001
10/03/2018 08:00  24135LCS 140-24135/19-A 1001
10/03/2018 08:00  24135LCSD 140-24135/20-A 1001

FORM XII-IN
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12-IN
PREPARATION LOG

Lab Name: Job No.:

SDG No.:

140-12832-1

METALS

TestAmerica Knoxville

Prep Method: AT Prep (FH)

Lab
Sample
ID

Preparation
Date

Initial
Weight

Final 
Volume

Prep
Batch

Initial
Volume

(Sample) (mL)

10/03/2018 08:00  24136140-12832-1 1001
10/03/2018 08:00  24136140-12832-6 1001
10/03/2018 08:00  24136140-12832-11 1001
10/03/2018 08:00  24136140-12832-16 1001
10/03/2018 08:00  24136MB 140-24136/18-A 1001
10/03/2018 08:00  24136LCS 140-24136/19-A 1001
10/03/2018 08:00  24136LCSD 140-24136/20-A 1001

FORM XII-IN
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12-IN
PREPARATION LOG

Lab Name: Job No.:

SDG No.:

140-12832-1

METALS

TestAmerica Knoxville

Prep Method: AT Prep (FH)

Lab
Sample
ID

Preparation
Date

Initial
Weight

Final 
Volume

Prep
Batch

Initial
Volume

(Sample) (mL)

10/03/2018 08:00  24136140-12832-1 1001
10/03/2018 08:00  24136140-12832-6 1001
10/03/2018 08:00  24136140-12832-11 1001
10/03/2018 08:00  24136140-12832-16 1001
10/03/2018 08:00  24136MB 140-24136/18-B 1001
10/03/2018 08:00  24136LCS 140-24136/19-B 1001
10/03/2018 08:00  24136LCSD 140-24136/20-B 1001

FORM XII-IN
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12-IN
PREPARATION LOG

Lab Name: Job No.:

SDG No.:

140-12832-1

METALS

TestAmerica Knoxville

Prep Method: AT Prep (BH)

Lab
Sample
ID

Preparation
Date

Initial
Weight

Final 
Volume

Prep
Batch

Initial
Volume

(mL) (mL)

10/08/2018 10:25  24266140-12832-2 50.02.5
10/08/2018 10:25  24266140-12832-7 50.02.5
10/08/2018 10:25  24266140-12832-7 MS 50.02.5
10/08/2018 10:25  24266140-12832-7 MSD 50.02.5
10/08/2018 10:25  24266140-12832-12 50.02.5
10/08/2018 10:25  24266140-12832-17 50.02.5
10/08/2018 10:25  24266MB 140-24265/8-B 50.02.5
10/08/2018 10:25  24266LCS 140-24265/9-B 50.02.5

FORM XII-IN
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12-IN
PREPARATION LOG

Lab Name: Job No.:

SDG No.:

140-12832-1

METALS

TestAmerica Knoxville

Prep Method: AT Prep (Empty)

Lab
Sample
ID

Preparation
Date

Initial
Weight

Final 
Volume

Prep
Batch

Initial
Volume

(mL) (mL)

10/08/2018 10:34  24268140-12832-3 50.02.5
10/08/2018 10:34  24268140-12832-8 50.02.5
10/08/2018 10:34  24268140-12832-8 MS 50.02.5
10/08/2018 10:34  24268140-12832-8 MSD 50.02.5
10/08/2018 10:34  24268140-12832-13 50.02.5
10/08/2018 10:34  24268MB 140-24267/6-B 50.02.5
10/08/2018 10:34  24268LCS 140-24267/7-B 50.02.5

FORM XII-IN
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12-IN
PREPARATION LOG

Lab Name: Job No.:

SDG No.:

140-12832-1

METALS

TestAmerica Knoxville

Prep Method: AT Prep (KMnO4)

Lab
Sample
ID

Preparation
Date

Initial
Weight

Final 
Volume

Prep
Batch

Initial
Volume

(mL) (mL)

10/10/2018 08:30  24322140-12832-4 50.025.0
10/10/2018 08:30  24322140-12832-9 50.025.0
10/10/2018 08:30  24322140-12832-9 MS 50.025.0
10/10/2018 08:30  24322140-12832-9 MSD 50.025.0
10/10/2018 08:30  24322140-12832-14 50.025.0
10/10/2018 08:30  24322140-12832-18 50.025.0
10/10/2018 08:30  24322MB 140-24317/8-B 50.025.0
10/10/2018 08:30  24322LCS 140-24317/9-B 50.025.0

FORM XII-IN
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12-IN
PREPARATION LOG

Lab Name: Job No.:

SDG No.:

140-12832-1

METALS

TestAmerica Knoxville

Prep Method: AT Prep (HCl)

Lab
Sample
ID

Preparation
Date

Initial
Weight

Final 
Volume

Prep
Batch

Initial
Volume

(mL) (mL)

10/10/2018 08:30  24323140-12832-5 50.010.0
10/10/2018 08:30  24323140-12832-10 50.010.0
10/10/2018 08:30  24323140-12832-10 MS 50.010.0
10/10/2018 08:30  24323140-12832-10 MSD 50.010.0
10/10/2018 08:30  24323140-12832-15 50.010.0
10/10/2018 08:30  24323140-12832-19 50.010.0
10/10/2018 08:30  24323MB 140-24318/8-B 50.010.0
10/10/2018 08:30  24323LCS 140-24318/9-B 50.010.0

FORM XII-IN

10/17/2018Page 129 of 664



Lab Name:   

Instrument ID: Analysis Method:

Start Date: End Date:10/09/2018  10:06 10/09/2018  13:29

13-IN
ANALYSIS RUN LOG

METALS

Job No.: 140-12832-1

SDG No.:

TestAmerica Knoxville

DUO 29/6010C

Analytes

TimeD/FLab Sample Id
P
b

T
y
p
e

X10:061ICIS 140-24319/1 
10:11ZZZZZZ

X10:161CCVL 140-24319/3 
X10:211ICV 140-24319/4 
X10:261ICB 140-24319/5 
X10:311ICSA 140-24319/6 
X10:361ICSAB 140-24319/7 
X10:411CRI 140-24319/8 
X10:461CCV 140-24319/9 
X10:511CCB 140-24319/10 
X10:561MB 140-24135/18-A T
X11:011LCS 140-24135/19-A T
X11:061LCSD 140-24135/20-A T

11:10ZZZZZZ
11:15ZZZZZZ

X11:201140-12832-2 T
X11:251140-12832-7 T
X11:301140-12832-7 PDS T
X11:351140-12832-7 PDSD T
X11:401140-12832-12 T
X11:451CCV 140-24319/21 
X11:501CCB 140-24319/22 
X11:551140-12832-17 T

12:00ZZZZZZ
12:05ZZZZZZ
12:10ZZZZZZ
12:15ZZZZZZ
12:19ZZZZZZ
12:24ZZZZZZ
12:29ZZZZZZ
12:34ZZZZZZ
12:39ZZZZZZ

X12:441CCV 140-24319/33 
X12:491CCB 140-24319/34 

12:54ZZZZZZ
12:59ZZZZZZ
13:04ZZZZZZ
13:09ZZZZZZ
13:14ZZZZZZ

X13:191CRI 140-24319/40 
13:24CCV 140-24319/41 
13:29CCB 140-24319/42 
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Lab Name:   

Instrument ID: Analysis Method:

Start Date: End Date:10/09/2018  10:06 10/09/2018  13:29

13-IN
ANALYSIS RUN LOG

METALS

Job No.: 140-12832-1

SDG No.:

TestAmerica Knoxville

DUO 29/6010C

Analytes

TimeD/FLab Sample Id
P
b

T
y
p
e

Prep Types:
Total/NAT =

FORM XIII-IN
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Lab Name:   

Instrument ID: Analysis Method:

Start Date: End Date:10/10/2018  09:45 10/10/2018  15:56

13-IN
ANALYSIS RUN LOG

METALS

Job No.: 140-12832-1

SDG No.:

TestAmerica Knoxville

DUO 29/6010C

Analytes

TimeD/FLab Sample Id
P
b

T
y
p
e

X09:451ICIS 140-24349/1 
09:50ZZZZZZ

X09:551CCVL 140-24349/3 
X10:001ICV 140-24349/4 
X10:051ICB 140-24349/5 

10:10ICSA 140-24349/6 
X10:181ICSA 140-24349/7 
X10:241ICSAB 140-24349/8 
X10:291CRI 140-24349/9 
X10:341CCV 140-24349/10 
X10:381CCB 140-24349/11 
X10:441MB 140-24136/18-A T
X10:491LCS 140-24136/19-A T
X10:541LCSD 140-24136/20-A T

10:59ZZZZZZ
11:04ZZZZZZ
11:09ZZZZZZ
11:14ZZZZZZ
11:19ZZZZZZ
11:24ZZZZZZ
11:29ZZZZZZ

X11:341CCV 140-24349/22 
X11:391CCB 140-24349/23 

11:44ZZZZZZ
11:49ZZZZZZ
11:54ZZZZZZ
12:00ZZZZZZ
12:05ZZZZZZ
12:10ZZZZZZ
12:15ZZZZZZ
12:20ZZZZZZ
12:25ZZZZZZ
12:31ZZZZZZ
12:361CCV 140-24349/34 

X12:401CCB 140-24349/35 
12:45ZZZZZZ
12:51ZZZZZZ
12:56ZZZZZZ
13:01ZZZZZZ
13:06ZZZZZZ
13:12ZZZZZZ

X13:171CCV 140-24349/42 

FORM XIII-IN
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Lab Name:   

Instrument ID: Analysis Method:

Start Date: End Date:10/10/2018  09:45 10/10/2018  15:56

13-IN
ANALYSIS RUN LOG

METALS

Job No.: 140-12832-1

SDG No.:

TestAmerica Knoxville

DUO 29/6010C

Analytes

TimeD/FLab Sample Id
P
b

T
y
p
e

X13:211CCB 140-24349/43 
13:35ZZZZZZ
13:40ZZZZZZ

X13:452140-12832-1 T
X13:502140-12832-6 T
X13:552140-12832-6 PDS T
X14:002140-12832-6 PDSD T
X14:052140-12832-11 T
X14:102140-12832-16 T

14:15ZZZZZZ
14:20ZZZZZZ

X14:251CCV 140-24349/54 
X14:301CCB 140-24349/55 

14:35ZZZZZZ
14:40ZZZZZZ
14:45ZZZZZZ
14:50ZZZZZZ
14:55ZZZZZZ
15:00ZZZZZZ
15:05ZZZZZZ
15:11ZZZZZZ
15:16ZZZZZZ
15:21ZZZZZZ

X15:261CCV 140-24349/66 
X15:311CCB 140-24349/67 

15:36ZZZZZZ
X15:411CRI 140-24349/69 

15:46CCV 140-24349/70 
15:51CCB 140-24349/71 
15:56ZZZZZZ

Prep Types:
Total/NAT =

FORM XIII-IN
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Lab Name:   

Instrument ID: Analysis Method:

Start Date: End Date:10/09/2018  09:51 10/09/2018  12:21

13-IN
ANALYSIS RUN LOG

METALS

Job No.: 140-12832-1

SDG No.:

TestAmerica Knoxville

HG 29/7470A

Analytes

TimeD/FLab Sample Id
H
g

T
y
p
e

X09:51STD01REP1 140-24315/1 IC 
X09:54STD02REP1 140-24315/2 IC 
X09:56STD03REP1 140-24315/3 IC 
X10:00STD04REP1 140-24315/4 IC 
X10:02STD05REP1 140-24315/5 IC 
X10:05STD06REP1 140-24315/6 IC 
X10:08STD07REP1 140-24315/7 IC 
X10:101ICV 140-24272/16-A 
X10:121ICB 140-24272/17-A 
X10:151CRA 140-24272/18-A 
X10:181CCV 140-24272/19-A 
X10:201CCB 140-24272/20-A 

10:24ZZZZZZ
10:26ZZZZZZ
10:28ZZZZZZ
10:31ZZZZZZ
10:33ZZZZZZ
10:36ZZZZZZ

X10:391MB 140-24136/18-B T
X10:411LCS 140-24136/19-B T
X10:451LCSD 140-24136/20-B T

10:47ZZZZZZ
X10:501CCV 140-24272/19-A 
X10:531CCB 140-24272/20-A 
X10:561140-12832-1 T
X10:581140-12832-6 T
X11:001140-12832-6 PDS T
X11:031140-12832-6 PDSD T
X11:061140-12832-11 T
X11:081140-12832-16 T
X11:111MB 140-24265/8-B T
X11:131LCS 140-24265/9-B T

11:16ZZZZZZ
11:18ZZZZZZ

X11:201CCV 140-24272/19-A 
X11:231CCB 140-24272/20-A 

11:25ZZZZZZ
11:28ZZZZZZ
11:31ZZZZZZ
11:33ZZZZZZ

X11:361140-12832-17 T
X11:381CCV 140-24272/19-A 

FORM XIII-IN
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Lab Name:   

Instrument ID: Analysis Method:

Start Date: End Date:10/09/2018  09:51 10/09/2018  12:21

13-IN
ANALYSIS RUN LOG

METALS

Job No.: 140-12832-1

SDG No.:

TestAmerica Knoxville

HG 29/7470A

Analytes

TimeD/FLab Sample Id
H
g

T
y
p
e

X11:411CCB 140-24272/20-A 
X11:441MB 140-24267/6-B T
X11:461LCS 140-24267/7-B T
X11:491140-12832-3 T
X11:511140-12832-8 T
X11:541140-12832-8 MS T
X11:561140-12832-8 MSD T
X11:591140-12832-13 T
X12:021CCV 140-24272/19-A 
X12:041CCB 140-24272/20-A 
X12:072140-12832-2 T
X12:092140-12832-7 T
X12:122140-12832-7 MS T
X12:142140-12832-7 MSD T
X12:165140-12832-12 T
X12:191CCV 140-24272/19-A 
X12:211CCB 140-24272/20-A 

Prep Types:
Total/NAT =

FORM XIII-IN
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Lab Name:   

Instrument ID: Analysis Method:

Start Date: End Date:10/11/2018  09:55 10/11/2018  11:31

13-IN
ANALYSIS RUN LOG

METALS

Job No.: 140-12832-1

SDG No.:

TestAmerica Knoxville

HG 29/7470A

Analytes

TimeD/FLab Sample Id
H
g

T
y
p
e

X09:55STD01REP1 140-24378/1 IC 
X09:59STD01REP1 140-24378/2 IC 
X10:02STD02REP1 140-24378/3 IC 
X10:04STD03REP1 140-24378/4 IC 
X10:06STD04REP1 140-24378/5 IC 
X10:10STD05REP1 140-24378/6 IC 
X10:13STD06REP1 140-24378/7 IC 
X10:15STD07REP1 140-24378/8 IC 
X10:211ICV 140-24322/17-A 
X10:241ICB 140-24322/18-A 
X10:261CRA 140-24322/19-A 
X10:291CCV 140-24322/20-A 
X10:321CCB 140-24322/21-A 

10:34ZZZZZZ
10:37ZZZZZZ

X10:401MB 140-24317/8-B T
X10:421LCS 140-24317/9-B T

10:44ZZZZZZ
X10:471140-12832-4 T
X10:491140-12832-9 T
X10:521140-12832-9 MS T
X10:541140-12832-9 MSD T
X10:561140-12832-14 T
X10:591CCV 140-24322/20-A 
X11:011CCB 140-24322/21-A 
X11:041140-12832-18 T
X11:061MB 140-24318/8-B T
X11:081LCS 140-24318/9-B T

11:11ZZZZZZ
X11:141140-12832-5 T
X11:161140-12832-10 T
X11:181140-12832-10 MS T
X11:211140-12832-10 MSD T
X11:231140-12832-15 T
X11:261140-12832-19 T
X11:291CCV 140-24322/20-A 
X11:311CCB 140-24322/21-A 

Prep Types:
Total/NAT =

FORM XIII-IN
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15-IN

Lab Name: Job No.:

METALS

SDG No.:

TestAmerica Knoxville 140-12832-1

ICP INTERNAL STANDARDS RELATIVE INTENSITY SUMMARY

Lab Sample
ID

Time

Internal Standards %RI For:

Q

ElementElementElementElement

QQQQ

Element
Y Y

224.306 371.030

ICP Instrument ID: Start Date: End Date:DUO 10/09/2018 10/09/2018

ICIS 140-24319/1 10:06
CCVL 140-24319/3 10:16 100 100
ICV 140-24319/4 10:21 99 99
ICB 140-24319/5 10:26 100 100
ICSA 140-24319/6 10:31 90 90
ICSAB 140-24319/7 10:36 94 95
CRI 140-24319/8 10:41 99 99
CCV 140-24319/9 10:46 97 98
CCB 140-24319/10 10:51 101 100
MB 140-24135/18-A 10:56 99 99
LCS 140-24135/19-A 11:01 98 98
LCSD 140-24135/20-A 11:06 97 98
140-12832-2 11:20 95 95
140-12832-7 11:25 95 96
140-12832-7 PDS 11:30 94 95
140-12832-7 PDSD 11:35
140-12832-12 11:40 94 95
CCV 140-24319/21 11:45 97 98
CCB 140-24319/22 11:50 99 100
140-12832-17 11:55 98 98
CCV 140-24319/33 12:44 97 97
CCB 140-24319/34 12:49 99 99
CRI 140-24319/40 13:19 99 99

FORM XV - IN
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15-IN

Lab Name: Job No.:

METALS

SDG No.:

TestAmerica Knoxville 140-12832-1

ICP INTERNAL STANDARDS RELATIVE INTENSITY SUMMARY

Lab Sample
ID

Time

Internal Standards %RI For:

Q

ElementElementElementElement

QQQQ

Element
Y Y

224.306 371.030

ICP Instrument ID: Start Date: End Date:DUO 10/10/2018 10/10/2018

ICIS 140-24349/1 09:45
CCVL 140-24349/3 09:55 99 100
ICV 140-24349/4 10:00 100 100
ICB 140-24349/5 10:05 100 99
ICSA 140-24349/7 10:18 88 91
ICSAB 140-24349/8 10:24 94 97
CRI 140-24349/9 10:29 99 100
CCV 140-24349/10 10:34 97 99
CCB 140-24349/11 10:38 100 100
MB 140-24136/18-A 10:44 99 101
LCS 140-24136/19-A 10:49 97 99
LCSD 140-24136/20-A 10:54 97 99
140-12832-1 11:14 99 100
140-12832-6 11:19 101 102
140-12832-6 PDS 11:24 99 100
140-12832-6 PDSD 11:29
CCV 140-24349/22 11:34 97 99
CCB 140-24349/23 11:39 100 100
140-12832-11 11:44 101 102
140-12832-16 11:49 99 99
CCV 140-24349/34 12:36 97 97
CCB 140-24349/35 12:40 100 99
CCV 140-24349/42 13:17 97 98
CCB 140-24349/43 13:21 99 100
140-12832-1 13:45 99 100
140-12832-6 13:50 100 101
140-12832-6 PDS 13:55 100 100
140-12832-6 PDSD 14:00
140-12832-11 14:05 99 100
140-12832-16 14:10 99 98
CCV 140-24349/54 14:25 97 98
CCB 140-24349/55 14:30 99 99
CCV 140-24349/66 15:26 96 97
CCB 140-24349/67 15:31 99 99
CRI 140-24349/69 15:41 99 99
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Lab Name: Job No.:

SDG No.:

METALS BATCH WORKSHEET

140-12832-1

Batch Number: Batch Analyst:Batch Start Date:

Batch End Date:

Collins, Kerry N

10/04/18  16:00

10/03/18  08:0024135

Batch Method:

TestAmerica Knoxville

AT Prep (BH)

Lab Sample ID Client Sample ID Method Chain Basis InitialAmount FinalAmount BH_pH BH_IV 90SPAREV-1P 
00014

90SPB1REV-1P 
00014

M29-IMP 1&2-1 1 Sample 100 mL <2 SU 460 mLAT Prep 
(BH), 
29/6010C

T140-12832-A-2

M29-IMP 1&2-2 1 Sample 100 mL <2 SU 420 mLAT Prep 
(BH), 
29/6010C

T140-12832-A-7

M29-IMP 1&2-3 1 Sample 100 mL <2 SU 420 mLAT Prep 
(BH), 
29/6010C

T140-12832-A-12

M29-HNO3/H2O2 
BLANK

1 Sample 100 mL <2 SU 100 mLAT Prep 
(BH), 
29/6010C

T140-12832-A-17

1 Sample 100 mLAT Prep 
(BH), 
29/6010C

MB 140-24135/18

1 Sample 100 mL 1 mL 1 mLAT Prep 
(BH), 
29/6010C

LCS 
140-24135/19

1 Sample 100 mL 1 mL 1 mLAT Prep 
(BH), 
29/6010C

LCSD 
140-24135/20

Lab Sample ID Client Sample ID Method Chain Basis 90SPCREV-1P 
00015

M29-IMP 1&2-1 AT Prep 
(BH), 
29/6010C

T140-12832-A-2

M29-IMP 1&2-2 AT Prep 
(BH), 
29/6010C

T140-12832-A-7

M29-IMP 1&2-3 AT Prep 
(BH), 
29/6010C

T140-12832-A-12

M29-HNO3/H2O2 
BLANK

AT Prep 
(BH), 
29/6010C

T140-12832-A-17

AT Prep 
(BH), 
29/6010C

MB 140-24135/18

1 mLAT Prep 
(BH), 
29/6010C

LCS 
140-24135/19

The pound sign (#) in the amount added field denotes that the reagent was used undiluted. All calculations are performed using the stated concentration for 
this reagent.
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Lab Name: Job No.:

SDG No.:

METALS BATCH WORKSHEET

140-12832-1

Batch Number: Batch Analyst:Batch Start Date:

Batch End Date:

Collins, Kerry N

10/04/18  16:00

10/03/18  08:0024135

Batch Method:

TestAmerica Knoxville

AT Prep (BH)

Lab Sample ID Client Sample ID Method Chain Basis 90SPCREV-1P 
00015

1 mLAT Prep 
(BH), 
29/6010C

LCSD 
140-24135/20

Batch Notes

End date/time for BH digestion 10/04/2018 16:00

Start date/time for BH digestion 10/03/2018 08:00

Filter Paper ID 40825501-8127-A

Hydrogen Peroxide ID 166267  0.540ml

Hydrochloric Acid ID 180887  8ml

Nitric Acid ID 183158  16ml

Hot Plate ID A,B

Oven, Bath or Block Temperature 1 A 10/3/18 95  10/4/18  92  B 10/3/18 94  10/4/18  
93 Degrees C

Pipette/Syringe/Dispenser ID met-016

Thermometer ID A metals 15  B metals 6

Basis Basis Description

T Total/NA

The pound sign (#) in the amount added field denotes that the reagent was used undiluted. All calculations are performed using the stated concentration for 
this reagent.

Page 2 of 229/6010C
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Lab Name: Job No.:

SDG No.:

METALS BATCH WORKSHEET

140-12832-1

Batch Number: Batch Analyst:Batch Start Date:

Batch End Date:

Collins, Kerry N

10/04/18  17:00

10/03/18  08:0024136

Batch Method:

TestAmerica Knoxville

AT Prep (FH)

Lab Sample ID Client Sample ID Method Chain Basis InitialAmount FinalAmount HNO3ProbeRinseV
ol

HNO3ProbeRinsep
H

90L1HgCA1000P 
00030

90SPAREV-1P 
00014

M29-FILT/PNR-1 1 Sample 100 mL 120 mL <2 SUAT Prep 
(FH), 
29/6010C

T140-12832-A-1

M29-FILT/PNR-2 1 Sample 100 mL 100 mL <2 SUAT Prep 
(FH), 
29/6010C

T140-12832-A-6

M29-FILT/PNR-3 1 Sample 100 mL 140 mL <2 SUAT Prep 
(FH), 
29/6010C

T140-12832-A-11

M29-FILT/HNO3 
BLANK

1 Sample 100 mLAT Prep 
(FH), 
29/6010C

T140-12832-A-16

1 Sample 100 mLAT Prep 
(FH), 
29/6010C

MB 140-24136/18

1 Sample 100 mL 0.5 mL 1 mLAT Prep 
(FH), 
29/6010C

LCS 
140-24136/19

1 Sample 100 mL 0.5 mL 1 mLAT Prep 
(FH), 
29/6010C

LCSD 
140-24136/20

Lab Sample ID Client Sample ID Method Chain Basis 90SPB1REV-1P 
00014

90SPCREV-1P 
00015

M29-FILT/PNR-1 AT Prep 
(FH), 
29/6010C

T140-12832-A-1

M29-FILT/PNR-2 AT Prep 
(FH), 
29/6010C

T140-12832-A-6

M29-FILT/PNR-3 AT Prep 
(FH), 
29/6010C

T140-12832-A-11

M29-FILT/HNO3 
BLANK

AT Prep 
(FH), 
29/6010C

T140-12832-A-16

AT Prep 
(FH), 
29/6010C

MB 140-24136/18

1 mL 1 mLAT Prep 
(FH), 
29/6010C

LCS 
140-24136/19

The pound sign (#) in the amount added field denotes that the reagent was used undiluted. All calculations are performed using the stated concentration for 
this reagent.
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Lab Name: Job No.:

SDG No.:

METALS BATCH WORKSHEET

140-12832-1

Batch Number: Batch Analyst:Batch Start Date:

Batch End Date:

Collins, Kerry N

10/04/18  17:00

10/03/18  08:0024136

Batch Method:

TestAmerica Knoxville

AT Prep (FH)

Lab Sample ID Client Sample ID Method Chain Basis 90SPB1REV-1P 
00014

90SPCREV-1P 
00015

1 mL 1 mLAT Prep 
(FH), 
29/6010C

LCSD 
140-24136/20

Batch Notes

0.1N HNO3 ID 176246  20ml

Boric Acid ID 182288  2ml

End date/time for FH digestion 10/04/2018 17:00

Start date/time for FH digestion 10/03/2018 08:00

Filter Paper ID 40825501-8127-A

Hydrochloric Acid ID 180887  5ml

Hydrofluoric Acid ID 170515  3ml

Nitric Acid ID 177168  4ml

Hot Plate ID C

Microwave Oven ID CEMII

Oven, Bath or Block Temperature 1 91 Degrees C

Pipette/Syringe/Dispenser ID met-016

Program Name Air1600 1600W

Thermometer ID metals 17

Basis Basis Description

T Total/NA

The pound sign (#) in the amount added field denotes that the reagent was used undiluted. All calculations are performed using the stated concentration for 
this reagent.
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Lab Name: Job No.:

SDG No.:

METALS BATCH WORKSHEET

140-12832-1

Batch Number: Batch Analyst:Batch Start Date:

Batch End Date:

Collins, Kerry N

10/04/18  17:00

10/03/18  08:0024136

Batch Method:

TestAmerica Knoxville

AT Prep (FH)

Lab Sample ID Client Sample ID Method Chain Basis InitialAmount FinalAmount HNO3ProbeRinseV
ol

HNO3ProbeRinsep
H

90L1HgCA1000P 
00030

90SPAREV-1P 
00014

M29-FILT/PNR-1 1 Sample 100 mL 120 mL <2 SUAT Prep 
(FH), AT 
Prep FH, 
29/7470A

T140-12832-A-1

M29-FILT/PNR-2 1 Sample 100 mL 100 mL <2 SUAT Prep 
(FH), AT 
Prep FH, 
29/7470A

T140-12832-A-6

M29-FILT/PNR-3 1 Sample 100 mL 140 mL <2 SUAT Prep 
(FH), AT 
Prep FH, 
29/7470A

T140-12832-A-11

M29-FILT/HNO3 
BLANK

1 Sample 100 mLAT Prep 
(FH), AT 
Prep FH, 
29/7470A

T140-12832-A-16

1 Sample 100 mLAT Prep 
(FH), AT 
Prep FH, 
29/7470A

MB 140-24136/18

1 Sample 100 mL 0.5 mL 1 mLAT Prep 
(FH), AT 
Prep FH, 
29/7470A

LCS 
140-24136/19

1 Sample 100 mL 0.5 mL 1 mLAT Prep 
(FH), AT 
Prep FH, 
29/7470A

LCSD 
140-24136/20

Lab Sample ID Client Sample ID Method Chain Basis 90SPB1REV-1P 
00014

90SPCREV-1P 
00015

M29-FILT/PNR-1 AT Prep 
(FH), AT 
Prep FH, 
29/7470A

T140-12832-A-1

M29-FILT/PNR-2 AT Prep 
(FH), AT 
Prep FH, 
29/7470A

T140-12832-A-6

The pound sign (#) in the amount added field denotes that the reagent was used undiluted. All calculations are performed using the stated concentration for 
this reagent.
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Lab Name: Job No.:

SDG No.:

METALS BATCH WORKSHEET

140-12832-1

Batch Number: Batch Analyst:Batch Start Date:

Batch End Date:

Collins, Kerry N

10/04/18  17:00

10/03/18  08:0024136

Batch Method:

TestAmerica Knoxville

AT Prep (FH)

Lab Sample ID Client Sample ID Method Chain Basis 90SPB1REV-1P 
00014

90SPCREV-1P 
00015

M29-FILT/PNR-3 AT Prep 
(FH), AT 
Prep FH, 
29/7470A

T140-12832-A-11

M29-FILT/HNO3 
BLANK

AT Prep 
(FH), AT 
Prep FH, 
29/7470A

T140-12832-A-16

AT Prep 
(FH), AT 
Prep FH, 
29/7470A

MB 140-24136/18

1 mL 1 mLAT Prep 
(FH), AT 
Prep FH, 
29/7470A

LCS 
140-24136/19

1 mL 1 mLAT Prep 
(FH), AT 
Prep FH, 
29/7470A

LCSD 
140-24136/20

The pound sign (#) in the amount added field denotes that the reagent was used undiluted. All calculations are performed using the stated concentration for 
this reagent.
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Lab Name: Job No.:

SDG No.:

METALS BATCH WORKSHEET

140-12832-1

Batch Number: Batch Analyst:Batch Start Date:

Batch End Date:

Collins, Kerry N

10/04/18  17:00

10/03/18  08:0024136

Batch Method:

TestAmerica Knoxville

AT Prep (FH)

Batch Notes

0.1N HNO3 ID 176246  20ml

Boric Acid ID 182288  2ml

End date/time for FH digestion 10/04/2018 17:00

Start date/time for FH digestion 10/03/2018 08:00

Filter Paper ID 40825501-8127-A

Hydrochloric Acid ID 180887  5ml

Hydrofluoric Acid ID 170515  3ml

Nitric Acid ID 177168  4ml

Hot Plate ID C

Microwave Oven ID CEMII

Oven, Bath or Block Temperature 1 91 Degrees C

Pipette/Syringe/Dispenser ID met-016

Program Name Air1600 1600W

Thermometer ID metals 17

Basis Basis Description

T Total/NA

The pound sign (#) in the amount added field denotes that the reagent was used undiluted. All calculations are performed using the stated concentration for 
this reagent.
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Lab Name: Job No.:

SDG No.:

METALS BATCH WORKSHEET

140-12832-1

Batch Number: Batch Analyst:Batch Start Date:

Batch End Date:

Wilburn, Donna K10/08/18  10:1824265

Batch Method:

TestAmerica Knoxville

Air Train Vol.

Lab Sample ID Client Sample ID Method Chain Basis InitialAmount FinalAmount

M29-IMP 1&2-1 1 Sample 100 mLAir Train 
Vol., AT 
Prep (BH), 
29/7470A

T140-12832-A-2

M29-IMP 1&2-2 1 Sample 100 mLAir Train 
Vol., AT 
Prep (BH), 
29/7470A

T140-12832-A-7

M29-IMP 1&2-2 1 Sample 100 mLAir Train 
Vol., AT 
Prep (BH), 
29/7470A

T140-12832-A-7 
MS

M29-IMP 1&2-2 1 Sample 100 mLAir Train 
Vol., AT 
Prep (BH), 
29/7470A

T140-12832-A-7 
MSD

M29-IMP 1&2-3 1 Sample 100 mLAir Train 
Vol., AT 
Prep (BH), 
29/7470A

T140-12832-A-12

M29-HNO3/H2O2 
BLANK

1 Sample 100 mLAir Train 
Vol., AT 
Prep (BH), 
29/7470A

T140-12832-A-17

1 Sample 100 mLAir Train 
Vol., AT 
Prep (BH), 
29/7470A

MB 140-24265/8

1 Sample 100 mLAir Train 
Vol., AT 
Prep (BH), 
29/7470A

LCS 140-24265/9

Batch Notes

Basis Basis Description

T Total/NA

The pound sign (#) in the amount added field denotes that the reagent was used undiluted. All calculations are performed using the stated concentration for 
this reagent.
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Lab Name: Job No.:

SDG No.:

METALS BATCH WORKSHEET

140-12832-1

Batch Number: Batch Analyst:Batch Start Date:

Batch End Date:

Wilburn, Donna K

10/08/18  17:00

10/08/18  10:2524266

Batch Method:

TestAmerica Knoxville

AT Prep (BH)

Lab Sample ID Client Sample ID Method Chain Basis InitialAmount FinalAmount 90L1HGDayCAL 
00292

AnalysisComment

M29-IMP 1&2-1 2.5 mL 50.0 mL Aded an 
additioal 7.5mL 
of potassium 
permanganate

AT Prep 
(BH), 
29/7470A

T140-12832-A-2-B

M29-IMP 1&2-2 2.5 mL 50.0 mL Aded an 
additioal 7.5mL 
of potassium 
permanganate

AT Prep 
(BH), 
29/7470A

T140-12832-A-7-B

M29-IMP 1&2-2 2.5 mL 50.0 mL 0.5 mL Aded an 
additioal 7.5mL 
of potassium 
permanganate

AT Prep 
(BH), 
29/7470A

T140-12832-A-7-C 
MS

M29-IMP 1&2-2 2.5 mL 50.0 mL 0.5 mL Aded an 
additioal 7.5mL 
of potassium 
permanganate

AT Prep 
(BH), 
29/7470A

T140-12832-A-7-D 
MSD

M29-IMP 1&2-3 2.5 mL 50.0 mL Aded an 
additioal 7.5mL 
of potassium 
permanganate

AT Prep 
(BH), 
29/7470A

T140-12832-A-12-
B

M29-HNO3/H2O2 
BLANK

2.5 mL 50.0 mL Aded an 
additioal 7.5mL 
of potassium 
permanganate

AT Prep 
(BH), 
29/7470A

T140-12832-A-17-
B

2.5 mL 50.0 mL Aded an 
additioal 7.5mL 
of potassium 
permanganate

AT Prep 
(BH), 
29/7470A

MB 
140-24265/8-A

2.5 mL 50.0 mL 2.5 mL Aded an 
additioal 7.5mL 
of potassium 
permanganate

AT Prep 
(BH), 
29/7470A

LCS 
140-24265/9-A

The pound sign (#) in the amount added field denotes that the reagent was used undiluted. All calculations are performed using the stated concentration for 
this reagent.
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Lab Name: Job No.:

SDG No.:

METALS BATCH WORKSHEET

140-12832-1

Batch Number: Batch Analyst:Batch Start Date:

Batch End Date:

Wilburn, Donna K

10/08/18  17:00

10/08/18  10:2524266

Batch Method:

TestAmerica Knoxville

AT Prep (BH)

Batch Notes

Hydroxylamine Hydrochloride ID 179663

Sulfuric Acid Lot Number 180890

Lot # of hydrochloric acid 180884

Lot # of Nitric Acid 177166

Hood ID # 4

Hot Block ID D

Potassium Persulfate ID 179267

Potassium Permanganate ID 184773

Oven, Bath or Block Temperature 1 15:00 Celsius

Oven, Bath or Block Temperature 2 17:00 Celsius

Pipette/Syringe/Dispenser ID MET- 015_016_017

Temperature 93 Celsius

Thermometer ID Metals 14

Digestion Tube/Cup ID 121517

Uncorrected Temperature 93 Celsius

Uncorrected Temperature 2 93 Celsius

Basis Basis Description

T Total/NA

The pound sign (#) in the amount added field denotes that the reagent was used undiluted. All calculations are performed using the stated concentration for 
this reagent.
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Lab Name: Job No.:

SDG No.:

METALS BATCH WORKSHEET

140-12832-1

Batch Number: Batch Analyst:Batch Start Date:

Batch End Date:

Wilburn, Donna K10/08/18  10:3224267

Batch Method:

TestAmerica Knoxville

Air Train Vol.

Lab Sample ID Client Sample ID Method Chain Basis InitialAmount FinalAmount

M29-IMP 3-1 1 Sample 50.0 mLAir Train 
Vol., AT 
Prep 
(Empty), 
29/7470A

T140-12832-A-3

M29-IMP 3-2 1 Sample 40.0 mLAir Train 
Vol., AT 
Prep 
(Empty), 
29/7470A

T140-12832-A-8

M29-IMP 3-2 1 Sample 40.0 mLAir Train 
Vol., AT 
Prep 
(Empty), 
29/7470A

T140-12832-A-8 
MS

M29-IMP 3-2 1 Sample 40.0 mLAir Train 
Vol., AT 
Prep 
(Empty), 
29/7470A

T140-12832-A-8 
MSD

M29-IMP 3-3 1 Sample 50.0 mLAir Train 
Vol., AT 
Prep 
(Empty), 
29/7470A

T140-12832-A-13

1 Sample 50.0 mLAir Train 
Vol., AT 
Prep 
(Empty), 
29/7470A

MB 140-24267/6

1 Sample 50.0 mLAir Train 
Vol., AT 
Prep 
(Empty), 
29/7470A

LCS 140-24267/7

Batch Notes

The pound sign (#) in the amount added field denotes that the reagent was used undiluted. All calculations are performed using the stated concentration for 
this reagent.
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Lab Name: Job No.:

SDG No.:

METALS BATCH WORKSHEET

140-12832-1

Batch Number: Batch Analyst:Batch Start Date:

Batch End Date:

Wilburn, Donna K10/08/18  10:3224267

Batch Method:

TestAmerica Knoxville

Air Train Vol.

Basis Basis Description

T Total/NA

The pound sign (#) in the amount added field denotes that the reagent was used undiluted. All calculations are performed using the stated concentration for 
this reagent.
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Lab Name: Job No.:

SDG No.:

METALS BATCH WORKSHEET

140-12832-1

Batch Number: Batch Analyst:Batch Start Date:

Batch End Date:

Wilburn, Donna K

10/08/18  17:00

10/08/18  10:3424268

Batch Method:

TestAmerica Knoxville

AT Prep (Empty)

Lab Sample ID Client Sample ID Method Chain Basis InitialAmount FinalAmount 90L1HGDayCAL 
00292

M29-IMP 3-1 2.5 mL 50.0 mLAT Prep 
(Empty), 
29/7470A

T140-12832-A-3-A

M29-IMP 3-2 2.5 mL 50.0 mLAT Prep 
(Empty), 
29/7470A

T140-12832-A-8-A

M29-IMP 3-2 2.5 mL 50.0 mL 0.5 mLAT Prep 
(Empty), 
29/7470A

T140-12832-A-8-B 
MS

M29-IMP 3-2 2.5 mL 50.0 mL 0.5 mLAT Prep 
(Empty), 
29/7470A

T140-12832-A-8-C 
MSD

M29-IMP 3-3 2.5 mL 50.0 mLAT Prep 
(Empty), 
29/7470A

T140-12832-A-13-
A

2.5 mL 50.0 mLAT Prep 
(Empty), 
29/7470A

MB 
140-24267/6-A

2.5 mL 50.0 mL 2.5 mLAT Prep 
(Empty), 
29/7470A

LCS 
140-24267/7-A

The pound sign (#) in the amount added field denotes that the reagent was used undiluted. All calculations are performed using the stated concentration for 
this reagent.
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Lab Name: Job No.:

SDG No.:

METALS BATCH WORKSHEET

140-12832-1

Batch Number: Batch Analyst:Batch Start Date:

Batch End Date:

Wilburn, Donna K

10/08/18  17:00

10/08/18  10:3424268

Batch Method:

TestAmerica Knoxville

AT Prep (Empty)

Batch Notes

Hydroxylamine Hydrochloride ID 179663   3.0mL

Sulfuric Acid Lot Number 180890   2.5mL

Lot # of hydrochloric acid 180884   2.0mL

Lot # of Nitric Acid 177166   1.25mL

Hood ID # 4

Hot Block ID D

Potassium Persulfate ID 179267   4.0mL

Potassium Permanganate ID 184773   7.5mL

Oven, Bath or Block Temperature 1 15:00 Celsius

Oven, Bath or Block Temperature 2 17:00 Celsius

Pipette/Syringe/Dispenser ID MET-016_017

Temperature 93

Thermometer ID Metals 14

Digestion Tube/Cup ID 121517

Uncorrected Temperature 93 Celsius

Uncorrected Temperature 2 93 Celsius

Basis Basis Description

T Total/NA

The pound sign (#) in the amount added field denotes that the reagent was used undiluted. All calculations are performed using the stated concentration for 
this reagent.
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Lab Name: Job No.:

SDG No.:

METALS BATCH WORKSHEET

140-12832-1

Batch Number: Batch Analyst:Batch Start Date:

Batch End Date:

Wilburn, Donna K

10/08/18  17:00

10/08/18  11:0724272

Batch Method:

TestAmerica Knoxville

AT Prep FH

Lab Sample ID Client Sample ID Method Chain Basis InitialAmount FinalAmount 90L1HGDayCAL 
00292

90L1HGDayVER 
00266

M29-FILT/PNR-1 5.0 mL 50.0 mLAT Prep FH, 
29/7470A

T140-12832-A-1-A

M29-FILT/PNR-2 5.0 mL 50.0 mLAT Prep FH, 
29/7470A

T140-12832-A-6-A

M29-FILT/PNR-3 5.0 mL 50.0 mLAT Prep FH, 
29/7470A

T140-12832-A-11-
A

M29-FILT/HNO3 
BLANK

5.0 mL 50.0 mLAT Prep FH, 
29/7470A

T140-12832-A-16-
A

5.0 mL 50.0 mLAT Prep FH, 
29/7470A

MB 
140-24136/18-A

5.0 mL 50.0 mLAT Prep FH, 
29/7470A

LCS 
140-24136/19-A

5.0 mL 50.0 mLAT Prep FH, 
29/7470A

LCSD 
140-24136/20-A

50.0 mL 50.0 mL 1.25 mLAT Prep FH, 
29/7470A

ICV 
140-24272/16

50.0 mL 50.0 mLAT Prep FH, 
29/7470A

ICB 
140-24272/17

50.0 mL 50.0 mL 0.1 mLAT Prep FH, 
29/7470A

CRA 
140-24272/18

50.0 mL 50.0 mL 2.5 mLAT Prep FH, 
29/7470A

CCV 
140-24272/19

50.0 mL 50.0 mLAT Prep FH, 
29/7470A

CCB 
140-24272/20

The pound sign (#) in the amount added field denotes that the reagent was used undiluted. All calculations are performed using the stated concentration for 
this reagent.
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Lab Name: Job No.:

SDG No.:

METALS BATCH WORKSHEET

140-12832-1

Batch Number: Batch Analyst:Batch Start Date:

Batch End Date:

Wilburn, Donna K

10/08/18  17:00

10/08/18  11:0724272

Batch Method:

TestAmerica Knoxville

AT Prep FH

Batch Notes

Hydroxylamine Hydrochloride ID 179663   3.0mL

Sulfuric Acid ID 180890   2.5mL

Hydrochloric Acid ID 180884   2.0mL

Nitric Acid ID 177166    1.25mL

Hood ID # 4

Hot Block ID D

Potassium Persulfate ID 179267   4.0mL

Potassium Permanganate ID 184773   7.5mL

Oven, Bath or Block Temperature 1 15:00 Degrees C

Oven, Bath or Block Temperature 2 17:00 Degrees C

Pipette/Syringe/Dispenser ID MET-015_016_017

Thermometer ID Metals 14

Digestion Tube/Cup ID 121517

Uncorrected Temperature 93 Degrees C

Uncorrected Temperature 2 93 Degrees C

Basis Basis Description

T Total/NA

The pound sign (#) in the amount added field denotes that the reagent was used undiluted. All calculations are performed using the stated concentration for 
this reagent.
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Lab Name: Job No.:

SDG No.:

METALS BATCH WORKSHEET

140-12832-1

Batch Number: Batch Analyst:Batch Start Date:

Batch End Date:

Wilburn, Donna K

10/09/18  12:00

10/09/18  10:0024317

Batch Method:

TestAmerica Knoxville

Air Train Vol.

Lab Sample ID Client Sample ID Method Chain Basis InitialAmount FinalAmount

M29-IMP 4&5-1 1 Sample 400 mLAir Train 
Vol., AT 
Prep 
(KMnO4), 
29/7470A

T140-12832-A-4

M29-IMP 4&5-2 1 Sample 380 mLAir Train 
Vol., AT 
Prep 
(KMnO4), 
29/7470A

T140-12832-A-9

M29-IMP 4&5-2 1 Sample 380 mLAir Train 
Vol., AT 
Prep 
(KMnO4), 
29/7470A

T140-12832-A-9 
MS

M29-IMP 4&5-2 1 Sample 380 mLAir Train 
Vol., AT 
Prep 
(KMnO4), 
29/7470A

T140-12832-A-9 
MSD

M29-IMP 4&5-3 1 Sample 400 mLAir Train 
Vol., AT 
Prep 
(KMnO4), 
29/7470A

T140-12832-A-14

M29-WATER/KMNO4 
BLANK

1 Sample 100 mLAir Train 
Vol., AT 
Prep 
(KMnO4), 
29/7470A

T140-12832-A-18

1 Sample 50 mLAir Train 
Vol., AT 
Prep 
(KMnO4), 
29/7470A

MB 140-24317/8

1 Sample 50 mLAir Train 
Vol., AT 
Prep 
(KMnO4), 
29/7470A

LCS 140-24317/9

The pound sign (#) in the amount added field denotes that the reagent was used undiluted. All calculations are performed using the stated concentration for 
this reagent.
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Lab Name: Job No.:

SDG No.:

METALS BATCH WORKSHEET

140-12832-1

Batch Number: Batch Analyst:Batch Start Date:

Batch End Date:

Wilburn, Donna K

10/09/18  12:00

10/09/18  10:0024317

Batch Method:

TestAmerica Knoxville

Air Train Vol.

Batch Notes

Basis Basis Description

T Total/NA

The pound sign (#) in the amount added field denotes that the reagent was used undiluted. All calculations are performed using the stated concentration for 
this reagent.
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Lab Name: Job No.:

SDG No.:

METALS BATCH WORKSHEET

140-12832-1

Batch Number: Batch Analyst:Batch Start Date:

Batch End Date:

Wilburn, Donna K

10/09/18  15:00

10/09/18  13:2324318

Batch Method:

TestAmerica Knoxville

Air Train Vol.

Lab Sample ID Client Sample ID Method Chain Basis InitialAmount FinalAmount

M29-HCL-1 1 Sample 275 mLAir Train 
Vol., AT 
Prep (HCl), 
29/7470A

T140-12832-A-5

M29-HCL-2 1 Sample 275 mLAir Train 
Vol., AT 
Prep (HCl), 
29/7470A

T140-12832-A-10

M29-HCL-2 1 Sample 275 mLAir Train 
Vol., AT 
Prep (HCl), 
29/7470A

T140-12832-A-10 
MS

M29-HCL-2 1 Sample 275 mLAir Train 
Vol., AT 
Prep (HCl), 
29/7470A

T140-12832-A-10 
MSD

M29-HCL-3 1 Sample 265 mLAir Train 
Vol., AT 
Prep (HCl), 
29/7470A

T140-12832-A-15

M29-HCL BLANK 1 Sample 150 mLAir Train 
Vol., AT 
Prep (HCl), 
29/7470A

T140-12832-A-19

1 Sample 50 mLAir Train 
Vol., AT 
Prep (HCl), 
29/7470A

MB 140-24318/8

1 Sample 50 mLAir Train 
Vol., AT 
Prep (HCl), 
29/7470A

LCS 140-24318/9

Batch Notes

Basis Basis Description

T Total/NA

The pound sign (#) in the amount added field denotes that the reagent was used undiluted. All calculations are performed using the stated concentration for 
this reagent.
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Lab Name: Job No.:

SDG No.:

METALS BATCH WORKSHEET

140-12832-1

Batch Number: Batch Analyst:Batch Start Date:

Batch End Date:

Wilburn, Donna K

10/10/18  15:00

10/10/18  08:3024322

Batch Method:

TestAmerica Knoxville

AT Prep (KMnO4)

Lab Sample ID Client Sample ID Method Chain Basis InitialAmount FinalAmount 90L1HGDayCAL 
00293

90L1HGDayVER 
00267

M29-IMP 4&5-1 25.0 mL 50.0 mLAT Prep 
(KMnO4), 
29/7470A

T140-12832-A-4-A

M29-IMP 4&5-2 25.0 mL 50.0 mLAT Prep 
(KMnO4), 
29/7470A

T140-12832-A-9-A

M29-IMP 4&5-2 25.0 mL 50.0 mL 0.5 mLAT Prep 
(KMnO4), 
29/7470A

T140-12832-A-9-B 
MS

M29-IMP 4&5-2 25.0 mL 50.0 mL 0.5 mLAT Prep 
(KMnO4), 
29/7470A

T140-12832-A-9-C 
MSD

M29-IMP 4&5-3 25.0 mL 50.0 mLAT Prep 
(KMnO4), 
29/7470A

T140-12832-A-14-
A

M29-WATER/KMNO4 
BLANK

25.0 mL 50.0 mLAT Prep 
(KMnO4), 
29/7470A

T140-12832-A-18-
A

25.0 mL 50.0 mLAT Prep 
(KMnO4), 
29/7470A

MB 
140-24317/8-A

25.0 mL 50.0 mL 2.5 mLAT Prep 
(KMnO4), 
29/7470A

LCS 
140-24317/9-A

50.0 mL 50.0 mL 1.25 mLAT Prep 
(KMnO4), 
29/7470A

ICV 
140-24322/17

50.0 mL 50.0 mLAT Prep 
(KMnO4), 
29/7470A

ICB 
140-24322/18

50.0 mL 50.0 mL 0.1 mLAT Prep 
(KMnO4), 
29/7470A

CRA 
140-24322/19

50.0 mL 50.0 mL 2.5 mLAT Prep 
(KMnO4), 
29/7470A

CCV 
140-24322/20

50.0 mL 50.0 mLAT Prep 
(KMnO4), 
29/7470A

CCB 
140-24322/21

The pound sign (#) in the amount added field denotes that the reagent was used undiluted. All calculations are performed using the stated concentration for 
this reagent.
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Lab Name: Job No.:

SDG No.:

METALS BATCH WORKSHEET

140-12832-1

Batch Number: Batch Analyst:Batch Start Date:

Batch End Date:

Wilburn, Donna K

10/10/18  15:00

10/10/18  08:3024322

Batch Method:

TestAmerica Knoxville

AT Prep (KMnO4)

Batch Notes

Hydroxylamine Hydrochloride ID 179663   3.0mL

Filter ID 9811397

Sulfuric Acid Lot Number 180890   2.5mL

Lot # of hydrochloric acid 180884   2.0mL

Lot # of Nitric Acid 177166   1.25mL

Hood ID # 4

Hot Block ID D

Potassium Persulfate ID 185342   4.0mL

Potassium Permanganate ID 184773   7.5mL

Oven, Bath or Block Temperature 1 13:00 Degrees C

Oven, Bath or Block Temperature 2 15:00 Degrees C

Pipette ID MET-015_016_017

Temperature 93 Degrees C

Thermometer ID Metals 14

Digestion Tube/Cup ID 121517

Uncorrected Temperature 93 Degrees C

Uncorrected Temperature 2 93 Degrees C

Basis Basis Description

T Total/NA

The pound sign (#) in the amount added field denotes that the reagent was used undiluted. All calculations are performed using the stated concentration for 
this reagent.
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Lab Name: Job No.:

SDG No.:

METALS BATCH WORKSHEET

140-12832-1

Batch Number: Batch Analyst:Batch Start Date:

Batch End Date:

Wilburn, Donna K

10/10/18  15:00

10/10/18  08:3024323

Batch Method:

TestAmerica Knoxville

AT Prep (HCl)

Lab Sample ID Client Sample ID Method Chain Basis ImpingerVol KMnO4_HCLRinse InitialAmount FinalAmount 90L1HGDayCAL 
00293

M29-HCL-1 225 mL 50.0 mL 10.0 mL 50.0 mLAT Prep 
(HCl), 
29/7470A

T140-12832-A-5-A

M29-HCL-2 225 mL 50.0 mL 10.0 mL 50.0 mLAT Prep 
(HCl), 
29/7470A

T140-12832-A-10-
A

M29-HCL-2 225 mL 50.0 mL 10.0 mL 50.0 mL 0.5 mLAT Prep 
(HCl), 
29/7470A

T140-12832-A-10-
B MS

M29-HCL-2 225 mL 50.0 mL 10.0 mL 50.0 mL 0.5 mLAT Prep 
(HCl), 
29/7470A

T140-12832-A-10-
C MSD

M29-HCL-3 215 mL 50.0 mL 10.0 mL 50.0 mLAT Prep 
(HCl), 
29/7470A

T140-12832-A-15-
A

M29-HCL BLANK 100 mL 50.0 mL 10.0 mL 50.0 mLAT Prep 
(HCl), 
29/7470A

T140-12832-A-19-
A

10.0 mL 50.0 mLAT Prep 
(HCl), 
29/7470A

MB 
140-24318/8-A

10.0 mL 50.0 mL 2.5 mLAT Prep 
(HCl), 
29/7470A

LCS 
140-24318/9-A

The pound sign (#) in the amount added field denotes that the reagent was used undiluted. All calculations are performed using the stated concentration for 
this reagent.
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Lab Name: Job No.:

SDG No.:

METALS BATCH WORKSHEET

140-12832-1

Batch Number: Batch Analyst:Batch Start Date:

Batch End Date:

Wilburn, Donna K

10/10/18  15:00

10/10/18  08:3024323

Batch Method:

TestAmerica Knoxville

AT Prep (HCl)

Batch Notes

Hydroxylamine Hydrochloride ID 179663   3.0mL

Filter ID 9811397

Sulfuric Acid Lot Number 180890   2.5mL

Lot # of hydrochloric acid 180884   2.0mL

Hydrochloric Acid ID 161203   50.0mL

Lot # of Nitric Acid 177166   1.25mL

Hood ID # 4

Hot Block ID D

Potassium Persulfate ID 185342   4.0mL

Potassium Permanganate ID 184773   7.5mL

Oven, Bath or Block Temperature 1 13:00 Celsius

Oven, Bath or Block Temperature 2 15:00 Celsius

Pipette ID MET-015_016

Temperature 93 Celsius

Thermometer ID Metals14

Digestion Tube/Cup ID 121517

Uncorrected Temperature 93 Celsius

Uncorrected Temperature 2 93 Celsius

Basis Basis Description

T Total/NA

The pound sign (#) in the amount added field denotes that the reagent was used undiluted. All calculations are performed using the stated concentration for 
this reagent.
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Sample Name: ICIS        Acquired: 10/9/2018 10:06:12        Type: Cal

Method: MT0007(v23) HF 083118(v3)        Mode: IR        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

  Ag3280A
 328.068 {103}

 (Y_3710A)
 Cts/S

 -.00021       
  .00002
 10.613

 -.00020  
 -.00023  
 -.00019  

  Al3082R
 308.215 {109}

 (Y_3710R)
 Cts/S

 .00097       
 .00006
 6.6116

 .00104  
 .00091  
 .00096  

  As1890A
 189.042 {478}

 (Y_2243A)
 Cts/S

 -.00119       
  .00002
 1.7758

 -.00121  
 -.00119  
 -.00116  

  B_2496A
 249.678 {135}

 (Y_3710A)
 Cts/S

 .00021       
 .00002
 10.453

 .00023  
 .00021  
 .00019  

  Ba4554R
 455.403 { 74}

 (Y_3710R)
 Cts/S

 .00244       
 .00037
 15.109

 .00225  
 .00287  
 .00221  

  Be3130A
 313.042 {108}

 (Y_3710A)
 Cts/S

 -.00015       
  .00000
 2.6847

 -.00015  
 -.00015  
 -.00016  

  Ca3179R
 317.933 {106}

 (Y_3710R)
 Cts/S

 .00477       
 .00007
 1.4008

 .00481  
 .00470  
 .00482  

  Cd2265A
 226.502 {449}

 (Y_2243A)
 Cts/S

 -.00184       
  .00006
 3.0587

 -.00183  
 -.00179  
 -.00190  

  Co2286A
 228.616 {447}

 (Y_2243A)
 Cts/S

 -.00218       
  .00006
 2.6668

 -.00211  
 -.00219  
 -.00223  

  Cr2677A
 267.716 {126}

 (Y_3710A)
 Cts/S

 -.00001       
  .00001
 81.335

 -.00001  
 -.00000  
 -.00002  

  Cu3247A
 324.754 {104}

 (Y_3710A)
 Cts/S

 .00023       
 .00001
 6.4960

 .00022  
 .00025  
 .00022  

  Fe2599R
 259.940 {130}

 (Y_3710R)
 Cts/S

 .00005       
 .00008
 145.10

 .00014  
 -.00000  
  .00002  

  K_7664R
 766.490 { 44}

 (Y_3710R)
 Cts/S

 .00302       
 .00082
 27.055

 .00300  
 .00222  
 .00385  

  Li6707R
 670.784 { 50}

 (Y_3710R)
 Cts/S

 -.00217       
  .00042
 19.194

 -.00201  
 -.00186  
 -.00264  

  Mg2790R
 279.079 {121}

 (Y_3710R)
 Cts/S

 .00000       
 .00002
 589.77

 .00002  
 -.00002  
  .00001  

  Mn2576A
 257.610 {131}

 (Y_3710A)
 Cts/S

 .00009       
 .00002
 21.672

 .00008  
 .00007  
 .00011  

  Mo2020A
 202.030 {467}

 (Y_2243A)
 Cts/S

 .00046       
 .00010
 22.650

 .00034  
 .00051  
 .00052  

  aN
 330.237 {102}

 (Y_3710R)
 Cts/S

 -.00017       
  .00004
 23.816

 -.00020  
 -.00012  
 -.00017  
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Sample Name: ICIS        Acquired: 10/9/2018 10:06:12        Type: Cal

Method: MT0007(v23) HF 083118(v3)        Mode: IR        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

  Na5895R
 589.592 { 57}

 (Y_3710R)
 Cts/S

 -.00023       
  .00038
 165.08

  .00020  
 -.00038  
 -.00051  

  Ni2316A
 231.604 {445}

 (Y_2243A)
 Cts/S

 -.00375       
  .00012
 3.2864

 -.00362  
 -.00387  
 -.00377  

  P_1782A
 178.284 {489}

 (Y_2243A)
 Cts/S

 .00040       
 .00005
 11.696

 .00045  
 .00036  
 .00038  

  bP
 220.353 {153}

 (Y_3710A)
 Cts/S

 .00002       
 .00002
 74.546

 .00002  
 .00001  
 .00004  

  Pb2203A
 220.353 {453}

 (Y_2243A)
 Cts/S

 .00045       
 .00007
 16.501

 .00044  
 .00054  
 .00039  

  Sb2068A
 206.833 {463}

 (Y_2243A)
 Cts/S

 .00124       
 .00011
 9.0554

 .00117  
 .00137  
 .00118  

  Se1960A
 196.090 {472}

 (Y_2243A)
 Cts/S

 .00090       
 .00008
 9.3969

 .00098  
 .00082  
 .00089  

  Si2506R
 250.690 {134}

 (Y_3710R)
 Cts/S

 .00029       
 .00016
 53.728

 .00024  
 .00047  
 .00017  

  Sn1899A
 189.989 {477}

 (Y_2243A)
 Cts/S

 .00024       
 .00011
 45.123

 .00017  
 .00037  
 .00018  

  Sr4215R
 421.552 { 80}

 (Y_3710R)
 Cts/S

 -.00152       
  .00025
 16.615

 -.00123  
 -.00170  
 -.00163  

  Ti3349R
 334.941 {101}

 (Y_3710R)
 Cts/S

 -.00025       
  .00014
 54.563

 -.00021  
 -.00014  
 -.00041  

  Tl1908A
 190.856 {477}

 (Y_2243A)
 Cts/S

 -.00074       
  .00008
 10.289

 -.00066  
 -.00081  
 -.00076  

  V_2924A
 292.402 {115}

 (Y_3710A)
 Cts/S

 .00007       
 .00001
 16.500

 .00006  
 .00008  
 .00007  

  Zn2138A
 213.856 {457}

 (Y_2243A)
 Cts/S

 .00722       
 .00008
 1.0893

 .00730  
 .00715  
 .00721  
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Sample Name: ICIS        Acquired: 10/9/2018 10:06:12        Type: Cal

Method: MT0007(v23) HF 083118(v3)        Mode: IR        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Int. Std.
Line
Units
Avg
Stddev
%RSD

#1
#2
#3

  Y_2243A
 224.306 {450}

 Cts/S
 6790.6       

   30.4
 .44774

 6758.0  
 6795.6  
 6818.1  

  Y_3710A
 371.030 { 91}

 Cts/S
 220290.       

    966.
 .43850

 219230.  
 220540.  
 221110.  

  Y_3710R
 371.030 { 91}2

 Cts/S
 15254.       

    71.
 .46575

 15176.  
 15268.  
 15316.  
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Sample Name: S1        Acquired: 10/9/2018 10:11:14        Type: Cal

Method: MT0007(v23) HF 083118(v3)        Mode: IR        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

  Ag3280A
 328.068 {103}

 (Y_3710A)
 Cts/S

 .14642       
 .00026
 .17819

 .14662  
 .14612  
 .14651  

  Al3082R
 308.215 {109}

 (Y_3710R)
 Cts/S

 .73795       
 .00152
 .20595

 .73897  
 .73869  
 .73621  

  As1890A
 189.042 {478}

 (Y_2243A)
 Cts/S

 .06416       
 .00038
 .58821

 .06456  
 .06412  
 .06381  

  B_2496A
 249.678 {135}

 (Y_3710A)
 Cts/S

 .10387       
 .00029
 .27643

 .10395  
 .10355  
 .10411  

  Ba4554R
 455.403 { 74}

 (Y_3710R)
 Cts/S

 13.845       
   .016

 .11389

 13.837  
 13.863  
 13.834  

  Be3130A
 313.042 {108}

 (Y_3710A)
 Cts/S

 7.0374       
  .0464

 .65906

 7.0086  
 7.0126  
 7.0909  

  Ca3179R
 317.933 {106}

 (Y_3710R)
 Cts/S

 10.250       
   .042

 .41007

 10.203  
 10.285  
 10.262  

  Cd2265A
 226.502 {449}

 (Y_2243A)
 Cts/S

 1.3922       
  .0019

 .13578

 1.3942  
 1.3905  
 1.3918  

  Co2286A
 228.616 {447}

 (Y_2243A)
 Cts/S

 3.7414       
  .0002

 .00586

 3.7414  
 3.7413  
 3.7417  

  Cr2677A
 267.716 {126}

 (Y_3710A)
 Cts/S

 .24508       
 .00060
 .24313

 .24440  
 .24539  
 .24546  

  Cu3247A
 324.754 {104}

 (Y_3710A)
 Cts/S

 .48334       
 .00152
 .31524

 .48509  
 .48235  
 .48257  

  Fe2599R
 259.940 {130}

 (Y_3710R)
 Cts/S

 2.6761       
  .0142

 .52904

 2.6599  
 2.6859  
 2.6825  

  K_7664R
 766.490 { 44}

 (Y_3710R)
 Cts/S

 3.6323       
  .0092

 .25267

 3.6335  
 3.6408  
 3.6226  

  Li6707R
 670.784 { 50}

 (Y_3710R)
 Cts/S

 4.3757       
  .0081

 .18463

 4.3705  
 4.3850  
 4.3715  

  Mg2790R
 279.079 {121}

 (Y_3710R)
 Cts/S

 .85021       
 .00656
 .77212

 .84275  
 .85511  
 .85278  

  Mn2576A
 257.610 {131}

 (Y_3710A)
 Cts/S

 1.3243       
  .0089

 .66823

 1.3236  
 1.3159  
 1.3335  

  Mo2020A
 202.030 {467}

 (Y_2243A)
 Cts/S

 1.4264       
  .0014

 .09477

 1.4279  
 1.4256  
 1.4256  

  aN
 330.237 {102}

 (Y_3710R)
 Cts/S

 .03035       
 .00019
 .61830

 .03014  
 .03048  
 .03044  
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Sample Name: S1        Acquired: 10/9/2018 10:11:14        Type: Cal

Method: MT0007(v23) HF 083118(v3)        Mode: IR        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

  Na5895R
 589.592 { 57}

 (Y_3710R)
 Cts/S

 14.360       
   .041

 .28447

 14.407  
 14.346  
 14.329  

  Ni2316A
 231.604 {445}

 (Y_2243A)
 Cts/S

 2.4306       
  .0027

 .10892

 2.4330  
 2.4278  
 2.4311  

  P_1782A
 178.284 {489}

 (Y_2243A)
 Cts/S

 .16531       
 .00019
 .11794

 .16553  
 .16517  
 .16522  

  bP
 220.353 {153}

 (Y_3710A)
 Cts/S

 .00431       
 .00001
 .16821

 .00431  
 .00430  
 .00432  

  Pb2203A
 220.353 {453}

 (Y_2243A)
 Cts/S

 .13009       
 .00029
 .22422

 .12984  
 .13001  
 .13041  

  Sb2068A
 206.833 {463}

 (Y_2243A)
 Cts/S

 .07766       
 .00007
 .09401

 .07764  
 .07760  
 .07774  

  Se1960A
 196.090 {472}

 (Y_2243A)
 Cts/S

 .03871       
 .00012
 .32125

 .03885  
 .03867  
 .03861  

  Si2506R
 250.690 {134}

 (Y_3710R)
 Cts/S

 .03617       
 .00012
 .32216

 .03607  
 .03614  
 .03629  

  Sn1899A
 189.989 {477}

 (Y_2243A)
 Cts/S

 .67137       
 .00036
 .05379

 .67178  
 .67108  
 .67127  

  Sr4215R
 421.552 { 80}

 (Y_3710R)
 Cts/S

 16.705       
   .191

 1.1431

 16.528  
 16.679  
 16.908  

  Ti3349R
 334.941 {101}

 (Y_3710R)
 Cts/S

 .98771       
 .00167
 .16935

 .98613  
 .98946  
 .98754  

  Tl1908A
 190.856 {477}

 (Y_2243A)
 Cts/S

 .08153       
 .00029
 .35131

 .08159  
 .08122  
 .08179  

  V_2924A
 292.402 {115}

 (Y_3710A)
 Cts/S

 .38723       
 .00044
 .11442

 .38678  
 .38767  
 .38723  

  Zn2138A
 213.856 {457}

 (Y_2243A)
 Cts/S

 5.7145       
  .0060

 .10560

 5.7215  
 5.7115  
 5.7107  
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Sample Name: S1        Acquired: 10/9/2018 10:11:14        Type: Cal

Method: MT0007(v23) HF 083118(v3)        Mode: IR        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Int. Std.
Line
Units
Avg
Stddev
%RSD

#1
#2
#3

  Y_2243A
 224.306 {450}

 Cts/S
 6405.7       

   22.8
 .35667

 6379.8  
 6414.8  
 6422.7  

  Y_3710A
 371.030 { 91}

 Cts/S
 209420.       

    920.
 .43929

 208380.  
 210120.  
 209780.  

  Y_3710R
 371.030 { 91}2

 Cts/S
 14708.       

    37.
 .25141

 14741.  
 14668.  
 14715.  
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Sample Name: CCVL        Acquired: 10/9/2018 10:16:21        Type: QC

Method: MT0007(v23) HF 083118(v3)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

  Ag3280A
 328.068 {103}

 (Y_3710A)
 ppm

 .48490      
 .00213
 .43950

 .48488  
 .48278  
 .48704  

 Chk Pass

  Al3082R
 308.215 {109}

 (Y_3710R)
 ppm

 12.284      
   .041

 .33650

 12.331  
 12.253  
 12.268  

 Chk Pass

  As1890A
 189.042 {478}

 (Y_2243A)
 ppm

 .24890      
 .00145
 .58076

 .24979  
 .24723  
 .24968  

 Chk Pass

  B_2496A
 249.678 {135}

 (Y_3710A)
 ppm

 .99969      
 .00539
 .53917

 .99809  
 .99528  
 1.0057  

 Chk Pass

  Ba4554R
 455.403 { 74}

 (Y_3710R)
 ppm

 .99514      
 .00129
 .12948

 .99371  
 .99622  
 .99549  

 Chk Pass

  Be3130A
 313.042 {108}

 (Y_3710A)
 ppm

 1.0236      
  .0102

 .99382

 1.0183  
 1.0172  
 1.0354  

 Chk Pass

  Ca3179R
 317.933 {106}

 (Y_3710R)
 ppm

 24.995      
   .024

 .09493

 25.017  
 24.970  
 24.997  

 Chk Pass

  Cd2265A
 226.502 {449}

 (Y_2243A)
 ppm

 .25438      
 .00068
 .26879

 .25369  
 .25438  
 .25506  

 Chk Pass

  Co2286A
 228.616 {447}

 (Y_2243A)
 ppm

 1.0148      
  .0017

 .17163

 1.0136  
 1.0140  
 1.0168  

 Chk Pass

  Cr2677A
 267.716 {126}

 (Y_3710A)
 ppm

 1.0082      
  .0033

 .32479

 1.0088  
 1.0047  
 1.0112  

 Chk Pass

  Cu3247A
 324.754 {104}

 (Y_3710A)
 ppm

 .97891      
 .00269
 .27437

 .97998  
 .97586  
 .98090  

 Chk Pass

  Fe2599R
 259.940 {130}

 (Y_3710R)
 ppm

 12.536      
   .009

 .07379

 12.526  
 12.541  
 12.542  

 Chk Pass
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Sample Name: CCVL        Acquired: 10/9/2018 10:16:21        Type: QC

Method: MT0007(v23) HF 083118(v3)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

  K_7664R
 766.490 { 44}

 (Y_3710R)
 ppm

 25.723      
   .087

 .33868

 25.624  
 25.755  
 25.789  

 Chk Pass

  Li6707R
 670.784 { 50}

 (Y_3710R)
 ppm

 .98694      
 .00488
 .49478

 .98130  
 .98971  
 .98980  

 Chk Pass

  Mg2790R
 279.079 {121}

 (Y_3710R)
 ppm

 24.101      
   .066

 .27457

 24.164  
 24.106  
 24.032  

 Chk Pass

  Mn2576A
 257.610 {131}

 (Y_3710A)
 ppm

 1.0167      
  .0049

 .48326

 1.0166  
 1.0119  
 1.0217  

 Chk Pass

  Mo2020A
 202.030 {467}

 (Y_2243A)
 ppm

 1.0088      
  .0003

 .02640

 1.0091  
 1.0085  
 1.0089  

 Chk Pass

  aN
 330.237 {102}

 (Y_3710R)
 ppm

 24.100      
   .250

 1.0391

 24.077  
 24.362  
 23.862  

 Chk Pass

  Na5895R
 589.592 { 57}

 (Y_3710R)
 ppm

 25.223      
   .056

 .22231

 25.158  
 25.259  
 25.251  

 Chk Pass

  Ni2316A
 231.604 {445}

 (Y_2243A)
 ppm

 1.0216      
  .0022

 .21696

 1.0199  
 1.0208  
 1.0241  

 Chk Pass

  P_1782A
 178.284 {489}

 (Y_2243A)
 ppm

 .99299      
 .00311
 .31326

 .99651  
 .99186  
 .99060  

 Chk Pass

  bP
 220.353 {153}

 (Y_3710A)
 ppm

 .25518      
 .00661
 2.5895

 .26270  
 .25030  
 .25254  

 Chk Pass

  Pb2203A
 220.353 {453}

 (Y_2243A)
 ppm

 .25442      
 .00120
 .47222

 .25555  
 .25455  
 .25316  

 Chk Pass

  Sb2068A
 206.833 {463}

 (Y_2243A)
 ppm

 .24447      
 .00115
 .47065

 .24463  
 .24554  
 .24325  

 Chk Pass
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Sample Name: CCVL        Acquired: 10/9/2018 10:16:21        Type: QC

Method: MT0007(v23) HF 083118(v3)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

  Se1960A
 196.090 {472}

 (Y_2243A)
 ppm

 .24392      
 .00372
 1.5257

 .24141  
 .24820  
 .24215  

 Chk Pass

  Si2506R
 250.690 {134}

 (Y_3710R)
 ppm

 .99019      
 .00909
 .91801

 .99682  
 .99393  
 .97983  

 Chk Pass

  Sn1899A
 189.989 {477}

 (Y_2243A)
 ppm

 1.0125      
  .0006

 .05878

 1.0123  
 1.0120  
 1.0132  

 Chk Pass

  Sr4215R
 421.552 { 80}

 (Y_3710R)
 ppm

 .99358      
 .00125
 .12556

 .99254  
 .99497  
 .99324  

 Chk Pass

  Ti3349R
 334.941 {101}

 (Y_3710R)
 ppm

 .99985      
 .00266
 .26643

 .99678  
 1.0013  
 1.0015  

 Chk Pass

  Tl1908A
 190.856 {477}

 (Y_2243A)
 ppm

 .51995      
 .00176
 .33831

 .52197  
 .51873  
 .51915  

 Chk Pass

  V_2924A
 292.402 {115}

 (Y_3710A)
 ppm

 .99964      
 .00485
 .48522

 1.0012  
  .99420  
 1.0035  

 Chk Pass

  Zn2138A
 213.856 {457}

 (Y_2243A)
 ppm

 1.0067      
  .0006

 .05607

 1.0061  
 1.0073  
 1.0067  

 Chk Pass
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Sample Name: CCVL        Acquired: 10/9/2018 10:16:21        Type: QC

Method: MT0007(v23) HF 083118(v3)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Int. Std.
Line
Units
Avg
Stddev
%RSD

#1
#2
#3

  Y_2243A
 224.306 {450}

 Cts/S
 6765.5      

   21.1
 .31233

 6744.4  
 6765.3  
 6786.6  

  Y_3710A
 371.030 { 91}

 Cts/S
 220730.      

    834.
 .37765

 219980.  
 221620.  
 220580.  

  Y_3710R
 371.030 { 91}2

 Cts/S
 15181.      

    77.
 .50707

 15095.  
 15205.  
 15244.  
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Sample Name: ICV        Acquired: 10/9/2018 10:21:15        Type: QC

Method: MT0007(v23) HF 083118(v3)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

  Ag3280A
 328.068 {103}

 (Y_3710A)
 ppm

 .48777      
 .00144
 .29594

 .48943  
 .48705  
 .48683  

 Chk Pass

  Al3082R
 308.215 {109}

 (Y_3710R)
 ppm

 11.950      
   .027

 .22895

 11.959  
 11.920  
 11.972  

 Chk Pass

  As1890A
 189.042 {478}

 (Y_2243A)
 ppm

 .24853      
 .00140
 .56414

 .24732  
 .25007  
 .24820  

 Chk Pass

  B_2496A
 249.678 {135}

 (Y_3710A)
 ppm

 1.0067      
  .0060

 .59412

 1.0136  
 1.0025  
 1.0041  

 Chk Pass

  Ba4554R
 455.403 { 74}

 (Y_3710R)
 ppm

 .96662      
 .00673
 .69581

 .97386  
 .96545  
 .96056  

 Chk Pass

  Be3130A
 313.042 {108}

 (Y_3710A)
 ppm

 1.0125      
  .0073

 .71920

 1.0050  
 1.0131  
 1.0195  

 Chk Pass

  Ca3179R
 317.933 {106}

 (Y_3710R)
 ppm

 24.275      
   .141

 .58060

 24.171  
 24.220  
 24.436  

 Chk Pass

  Cd2265A
 226.502 {449}

 (Y_2243A)
 ppm

 .25303      
 .00014
 .05451

 .25315  
 .25305  
 .25288  

 Chk Pass

  Co2286A
 228.616 {447}

 (Y_2243A)
 ppm

 .99064      
 .00045
 .04562

 .99012  
 .99087  
 .99094  

 Chk Pass

  Cr2677A
 267.716 {126}

 (Y_3710A)
 ppm

 .98104      
 .00091
 .09258

 .98114  
 .98190  
 .98009  

 Chk Pass

  Cu3247A
 324.754 {104}

 (Y_3710A)
 ppm

 .95485      
 .00442
 .46323

 .95797  
 .95680  
 .94979  

 Chk Pass

  Fe2599R
 259.940 {130}

 (Y_3710R)
 ppm

 12.131      
   .037

 .30721

 12.160  
 12.089  
 12.145  

 Chk Pass
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Sample Name: ICV        Acquired: 10/9/2018 10:21:15        Type: QC

Method: MT0007(v23) HF 083118(v3)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

  K_7664R
 766.490 { 44}

 (Y_3710R)
 ppm

 25.140      
   .179

 .71322

 25.282  
 25.201  
 24.939  

 Chk Pass

  Li6707R
 670.784 { 50}

 (Y_3710R)
 ppm

 .98922      
 .01016
 1.0271

 .99987  
 .98816  
 .97964  

 Chk Pass

  Mg2790R
 279.079 {121}

 (Y_3710R)
 ppm

 23.326      
   .135

 .57678

 23.286  
 23.217  
 23.477  

 Chk Pass

  Mn2576A
 257.610 {131}

 (Y_3710A)
 ppm

 .99656      
 .00211
 .21213

 .99834  
 .99422  
 .99711  

 Chk Pass

  Mo2020A
 202.030 {467}

 (Y_2243A)
 ppm

 .99418      
 .00097
 .09717

 .99496  
 .99448  
 .99310  

 Chk Pass

  aN
 330.237 {102}

 (Y_3710R)
 ppm

 22.924      
   .121

 .52680

 22.995  
 22.993  
 22.785  

 Chk Pass

  Na5895R
 589.592 { 57}

 (Y_3710R)
 ppm

 24.487      
   .144

 .58839

 24.618  
 24.511  
 24.333  

 Chk Pass

  Ni2316A
 231.604 {445}

 (Y_2243A)
 ppm

 .99342      
 .00078
 .07827

 .99409  
 .99360  
 .99257  

 Chk Pass

  P_1782A
 178.284 {489}

 (Y_2243A)
 ppm

 .96537      
 .00430
 .44532

 .96730  
 .96836  
 .96044  

 Chk Pass

  bP
 220.353 {153}

 (Y_3710A)
 ppm

 .25397      
 .00236
 .92852

 .25254  
 .25669  
 .25268  

 Chk Pass

  Pb2203A
 220.353 {453}

 (Y_2243A)
 ppm

 .25324      
 .00163
 .64267

 .25444  
 .25139  
 .25390  

 Chk Pass

  Sb2068A
 206.833 {463}

 (Y_2243A)
 ppm

 .24196      
 .00123
 .50795

 .24228  
 .24060  
 .24299  

 Chk Pass
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Sample Name: ICV        Acquired: 10/9/2018 10:21:15        Type: QC

Method: MT0007(v23) HF 083118(v3)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

  Se1960A
 196.090 {472}

 (Y_2243A)
 ppm

 .24295      
 .00290
 1.1944

 .23963  
 .24422  
 .24501  

 Chk Pass

  Si2506R
 250.690 {134}

 (Y_3710R)
 ppm

 .97183      
 .00901
 .92746

 .96976  
 .96403  
 .98170  

 Chk Pass

  Sn1899A
 189.989 {477}

 (Y_2243A)
 ppm

 1.0045      
  .0009

 .08770

 1.0054  
 1.0037  
 1.0043  

 Chk Pass

  Sr4215R
 421.552 { 80}

 (Y_3710R)
 ppm

 .96532      
 .00568
 .58871

 .97185  
 .96263  
 .96147  

 Chk Pass

  Ti3349R
 334.941 {101}

 (Y_3710R)
 ppm

 .99539      
 .00420
 .42198

 1.0002  
  .99257  
  .99337  

 Chk Pass

  Tl1908A
 190.856 {477}

 (Y_2243A)
 ppm

 .52819      
 .00663
 1.2554

 .52247  
 .53546  
 .52663  

 Chk Pass

  V_2924A
 292.402 {115}

 (Y_3710A)
 ppm

 .98425      
 .00264
 .26846

 .98123  
 .98614  
 .98538  

 Chk Pass

  Zn2138A
 213.856 {457}

 (Y_2243A)
 ppm

 .97540      
 .00039
 .03950

 .97521  
 .97515  
 .97584  

 Chk Pass
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Sample Name: ICV        Acquired: 10/9/2018 10:21:15        Type: QC

Method: MT0007(v23) HF 083118(v3)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Int. Std.
Line
Units
Avg
Stddev
%RSD

#1
#2
#3

  Y_2243A
 224.306 {450}

 Cts/S
 6722.4      

   23.6
 .35069

 6705.0  
 6712.9  
 6749.2  

  Y_3710A
 371.030 { 91}

 Cts/S
 217740.      

    610.
 .28015

 217330.  
 218440.  
 217440.  

  Y_3710R
 371.030 { 91}2

 Cts/S
 15002.      

    74.
 .49320

 14987.  
 15083.  
 14937.  
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Sample Name: ICB        Acquired: 10/9/2018 10:26:10        Type: Unk

Method: MT0007(v23) HF 083118(v3)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  Ag3280A
 328.068 {103}

 (Y_3710A)
 ppm

 -.00021      
  .00016
 77.687

 -.00032  
 -.00027  
 -.00002  

 Chk Pass

  Al3082R
 308.215 {109}

 (Y_3710R)
 ppm

 -.01719      
  .01465
 85.229

 -.02481  
 -.00030  
 -.02646  

 Chk Pass

  As1890A
 189.042 {478}

 (Y_2243A)
 ppm

 .00027      
 .00032
 117.57

 -.00009  
  .00042  
  .00050  

 Chk Pass

  B_2496A
 249.678 {135}

 (Y_3710A)
 ppm

 .00312      
 .00038
 12.175

 .00326  
 .00340  
 .00269  

 Chk Pass

  Ba4554R
 455.403 { 74}

 (Y_3710R)
 ppm

 .00003      
 .00014
 524.08

 -.00012  
  .00015  
  .00005  

 Chk Pass

  Be3130A
 313.042 {108}

 (Y_3710A)
 ppm

 .00000      
 .00000
 500.83

 .00001  
 -.00000  
 -.00000  

 Chk Pass

  Ca3179R
 317.933 {106}

 (Y_3710R)
 ppm

 -.00094      
  .00391
 417.90

  .00343  
 -.00410  
 -.00214  

 Chk Pass

  Cd2265A
 226.502 {449}

 (Y_2243A)
 ppm

 -.00003      
  .00003
 87.832

 -.00003  
 -.00007  
 -.00001  

 Chk Pass

  Co2286A
 228.616 {447}

 (Y_2243A)
 ppm

 -.00004      
  .00008
 209.74

 -.00012  
 -.00005  
  .00005  

 Chk Pass

  Cr2677A
 267.716 {126}

 (Y_3710A)
 ppm

 .00004      
 .00022
 494.44

 .00020  
 -.00021  
  .00014  

 Chk Pass

  Cu3247A
 324.754 {104}

 (Y_3710A)
 ppm

 -.00000      
  .00006
 2276.0

 -.00006  
 -.00001  
  .00006  

 Chk Pass

  Fe2599R
 259.940 {130}

 (Y_3710R)
 ppm

 -.00003      
  .00111
 3468.8

  .00071  
  .00050  
 -.00131  

 Chk Pass
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Sample Name: ICB        Acquired: 10/9/2018 10:26:10        Type: Unk

Method: MT0007(v23) HF 083118(v3)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  K_7664R
 766.490 { 44}

 (Y_3710R)
 ppm

 .06724      
 .00719
 10.689

 .07034  
 .07235  
 .05902  

 Chk Pass

  Li6707R
 670.784 { 50}

 (Y_3710R)
 ppm

 .00165      
 .00049
 29.915

 .00144  
 .00221  
 .00129  

 Chk Pass

  Mg2790R
 279.079 {121}

 (Y_3710R)
 ppm

 -.00331      
  .00743
 224.51

  .00477  
 -.00984  
 -.00486  

 Chk Pass

  Mn2576A
 257.610 {131}

 (Y_3710A)
 ppm

 .00000      
 .00002
 645.14

 .00001  
 -.00002  
  .00001  

 Chk Pass

  Mo2020A
 202.030 {467}

 (Y_2243A)
 ppm

 -.00012      
  .00016
 136.30

 -.00031  
 -.00004  
 -.00001  

 Chk Pass

  aN
 330.237 {102}

 (Y_3710R)
 ppm

 -.70226      
  .95190
 135.55

 -1.2057  
 -1.2968  
   .39563  

 Chk Pass

  Na5895R
 589.592 { 57}

 (Y_3710R)
 ppm

 .01901      
 .00419
 22.029

 .02248  
 .01436  
 .02019  

 Chk Pass

  Ni2316A
 231.604 {445}

 (Y_2243A)
 ppm

 .00006      
 .00016
 290.11

 -.00011  
  .00007  
  .00021  

 Chk Pass

  P_1782A
 178.284 {489}

 (Y_2243A)
 ppm

 -.00001      
  .00176
 16449.

 -.00120  
  .00201  
 -.00084  

 Chk Pass

  bP
 220.353 {153}

 (Y_3710A)
 ppm

 -.00094      
  .00068
 72.485

 -.00067  
 -.00172  
 -.00044  

 Chk Pass

  Pb2203A
 220.353 {453}

 (Y_2243A)
 ppm

 -.00250      
  .00068
 27.125

 -.00303  
 -.00174  
 -.00275  

 Chk Pass

  Sb2068A
 206.833 {463}

 (Y_2243A)
 ppm

 .00077      
 .00021
 26.870

 .00053  
 .00090  
 .00089  

 Chk Pass
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Sample Name: ICB        Acquired: 10/9/2018 10:26:10        Type: Unk

Method: MT0007(v23) HF 083118(v3)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  Se1960A
 196.090 {472}

 (Y_2243A)
 ppm

 .00076      
 .00038
 50.406

 .00087  
 .00033  
 .00107  

 Chk Pass

  Si2506R
 250.690 {134}

 (Y_3710R)
 ppm

 .01062      
 .00357
 33.668

 .01355  
 .01166  
 .00664  

 Chk Pass

  Sn1899A
 189.989 {477}

 (Y_2243A)
 ppm

 -.00008      
  .00032
 397.12

 -.00019  
  .00028  
 -.00033  

 Chk Pass

  Sr4215R
 421.552 { 80}

 (Y_3710R)
 ppm

 .00007      
 .00010
 147.16

 .00019  
 .00000  
 .00002  

 Chk Pass

  Ti3349R
 334.941 {101}

 (Y_3710R)
 ppm

 .00024      
 .00058
 245.19

 .00086  
 -.00029  
  .00015  

 Chk Pass

  Tl1908A
 190.856 {477}

 (Y_2243A)
 ppm

 .00293      
 .00151
 51.678

 .00158  
 .00457  
 .00265  

 Chk Pass

  V_2924A
 292.402 {115}

 (Y_3710A)
 ppm

 .00010      
 .00017
 168.36

 -.00006  
  .00028  
  .00009  

 Chk Pass

  Zn2138A
 213.856 {457}

 (Y_2243A)
 ppm

 -.00007      
  .00005
 75.363

 -.00005  
 -.00013  
 -.00003  

 Chk Pass
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Sample Name: ICB        Acquired: 10/9/2018 10:26:10        Type: Unk

Method: MT0007(v23) HF 083118(v3)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Int. Std.
Line
Units
Avg
Stddev
%RSD

#1
#2
#3

  Y_2243A
 224.306 {450}

 Cts/S
 6780.0      

    9.1
 .13449

 6778.5  
 6771.7  
 6789.7  

  Y_3710A
 371.030 { 91}

 Cts/S
 219520.      

    951.
 .43330

 218880.  
 220610.  
 219070.  

  Y_3710R
 371.030 { 91}2

 Cts/S
 14919.      

    51.
 .34046

 14874.  
 14974.  
 14909.  
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Sample Name: ICSA        Acquired: 10/9/2018 10:31:12        Type: Unk

Method: MT0007(v23) HF 083118(v3)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  Ag3280A
 328.068 {103}

 (Y_3710A)
 ppm

 -.00084      
  .00006
 6.7554

 -.00090  
 -.00079  
 -.00083  

 Chk Pass

  Al3082R
 308.215 {109}

 (Y_3710R)
 ppm

 501.30      
   2.62

 .52306

 498.35  
 503.36  
 502.20  

 Chk Pass

  As1890A
 189.042 {478}

 (Y_2243A)
 ppm

 .00096      
 .00143
 149.11

 .00228  
 .00115  

 -.00055  

 Chk Pass

  B_2496A
 249.678 {135}

 (Y_3710A)
 ppm

 .00699      
 .00078
 11.158

 .00626  
 .00689  
 .00781  

 Chk Pass

  Ba4554R
 455.403 { 74}

 (Y_3710R)
 ppm

 .00019      
 .00002
 8.9239

 .00020  
 .00017  
 .00020  

 Chk Pass

  Be3130A
 313.042 {108}

 (Y_3710A)
 ppm

 -.00036      
  .00001
 1.4872

 -.00036  
 -.00037  
 -.00036  

 Chk Pass

  Ca3179R
 317.933 {106}

 (Y_3710R)
 ppm

 459.79      
   3.88

 .84325

 455.69  
 460.29  
 463.40  

 Chk Pass

  Cd2265A
 226.502 {449}

 (Y_2243A)
 ppm

 -.00171      
  .00014
 8.2888

 -.00163  
 -.00163  
 -.00188  

 Chk Pass

  Co2286A
 228.616 {447}

 (Y_2243A)
 ppm

 -.00109      
  .00020
 18.131

 -.00089  
 -.00110  
 -.00128  

 Chk Pass

  Cr2677A
 267.716 {126}

 (Y_3710A)
 ppm

 .00236      
 .00029
 12.273

 .00225  
 .00269  
 .00214  

 Chk Pass

  Cu3247A
 324.754 {104}

 (Y_3710A)
 ppm

 -.00036      
  .00006
 15.946

 -.00035  
 -.00031  
 -.00043  

 Chk Pass

  Fe2599R
 259.940 {130}

 (Y_3710R)
 ppm

 186.86      
   1.20

 .64074

 185.70  
 186.80  
 188.09  

 Chk Pass
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Sample Name: ICSA        Acquired: 10/9/2018 10:31:12        Type: Unk

Method: MT0007(v23) HF 083118(v3)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  K_7664R
 766.490 { 44}

 (Y_3710R)
 ppm

 .13758      
 .02708
 19.679

 .13934  
 .10967  
 .16374  

 Chk Pass

  Li6707R
 670.784 { 50}

 (Y_3710R)
 ppm

 .01419      
 .00105
 7.4312

 .01472  
 .01297  
 .01487  

 Chk Pass

  Mg2790R
 279.079 {121}

 (Y_3710R)
 ppm

 498.65      
   4.50

 .90206

 493.57  
 500.25  
 502.13  

 Chk Pass

  Mn2576A
 257.610 {131}

 (Y_3710A)
 ppm

 -.00696      
  .00008
 1.1032

 -.00691  
 -.00705  
 -.00692  

 Chk Pass

  Mo2020A
 202.030 {467}

 (Y_2243A)
 ppm

 -.00159      
  .00035
 22.024

 -.00192  
 -.00122  
 -.00163  

 Chk Pass

  aN
 330.237 {102}

 (Y_3710R)
 ppm

 -1.4233      
   .0554
 3.8904

 -1.4864  
 -1.4008  
 -1.3827  

 Chk Pass

  Na5895R
 589.592 { 57}

 (Y_3710R)
 ppm

 .05519      
 .00563
 10.198

 .05627  
 .06019  
 .04909  

 Chk Pass

  Ni2316A
 231.604 {445}

 (Y_2243A)
 ppm

 .00052      
 .00016
 30.996

 .00058  
 .00034  
 .00065  

 Chk Pass

  P_1782A
 178.284 {489}

 (Y_2243A)
 ppm

 .00092      
 .00264
 286.20

 .00069  
 .00367  

 -.00159  

 Chk Pass

  bP
 220.353 {153}

 (Y_3710A)
 ppm

 .00747      
 .00203
 27.178

 .00801  
 .00522  
 .00917  

 Chk Pass

  Pb2203A
 220.353 {453}

 (Y_2243A)
 ppm

 -.00828     F 
  .00187
 22.604

 -.00615  
 -.00900  
 -.00968  

 Chk Fail
 .00800

 -.00800

  Sb2068A
 206.833 {463}

 (Y_2243A)
 ppm

 .00403      
 .00388
 96.129

 .00471  
 .00753  

 -.00014  

 Chk Pass

10/17/2018Page 186 of 664



Sample Name: ICSA        Acquired: 10/9/2018 10:31:12        Type: Unk

Method: MT0007(v23) HF 083118(v3)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  Se1960A
 196.090 {472}

 (Y_2243A)
 ppm

 .00090      
 .00048
 53.445

 .00035  
 .00112  
 .00124  

 Chk Pass

  Si2506R
 250.690 {134}

 (Y_3710R)
 ppm

 -.00095      
  .01104
 1168.5

  .01091  
 -.01094  
 -.00281  

 Chk Pass

  Sn1899A
 189.989 {477}

 (Y_2243A)
 ppm

 -.00085      
  .00061
 72.671

 -.00051  
 -.00155  
 -.00047  

 Chk Pass

  Sr4215R
 421.552 { 80}

 (Y_3710R)
 ppm

 .00448      
 .00012
 2.7166

 .00444  
 .00461  
 .00438  

 Chk Pass

  Ti3349R
 334.941 {101}

 (Y_3710R)
 ppm

 -.01210      
  .00103
 8.5326

 -.01096  
 -.01240  
 -.01295  

 Chk Pass

  Tl1908A
 190.856 {477}

 (Y_2243A)
 ppm

 .00044      
 .00352
 794.66

 -.00280  
  .00419  
 -.00007  

 Chk Pass

  V_2924A
 292.402 {115}

 (Y_3710A)
 ppm

 .00260      
 .00028
 10.736

 .00256  
 .00290  
 .00235  

 Chk Pass

  Zn2138A
 213.856 {457}

 (Y_2243A)
 ppm

 .00042      
 .00028
 66.187

 .00062  
 .00053  
 .00010  

 Chk Pass
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Sample Name: ICSA        Acquired: 10/9/2018 10:31:12        Type: Unk

Method: MT0007(v23) HF 083118(v3)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Int. Std.
Line
Units
Avg
Stddev
%RSD

#1
#2
#3

  Y_2243A
 224.306 {450}

 Cts/S
 6119.6      

    9.5
 .15580

 6108.8  
 6126.8  
 6123.2  

  Y_3710A
 371.030 { 91}

 Cts/S
 198980.      

    870.
 .43729

 199930.  
 198790.  
 198220.  

  Y_3710R
 371.030 { 91}2

 Cts/S
 14195.      

   112.
 .78864

 14323.  
 14122.  
 14138.  
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Sample Name: ICSAB        Acquired: 10/9/2018 10:36:18        Type: Unk

Method: MT0007(v23) HF 083118(v3)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  Ag3280A
 328.068 {103}

 (Y_3710A)
 ppm

 .20546      
 .00083
 .40400

 .20627  
 .20549  
 .20461  

 Chk Pass

  Al3082R
 308.215 {109}

 (Y_3710R)
 ppm

 247.56      
    .58

 .23272

 248.20  
 247.10  
 247.37  

 Chk Pass

  As1890A
 189.042 {478}

 (Y_2243A)
 ppm

 .10068      
 .00146
 1.4458

 .10106  
 .10190  
 .09907  

 Chk Pass

  B_2496A
 249.678 {135}

 (Y_3710A)
 ppm

 1.0033      
  .0054

 .54262

 1.0080  
 1.0046  
  .99731  

 Chk Pass

  Ba4554R
 455.403 { 74}

 (Y_3710R)
 ppm

 .49784      
 .00103
 .20692

 .49847  
 .49839  
 .49665  

 Chk Pass

  Be3130A
 313.042 {108}

 (Y_3710A)
 ppm

 .50275      
 .00071
 .14112

 .50342  
 .50281  
 .50201  

 Chk Pass

  Ca3179R
 317.933 {106}

 (Y_3710R)
 ppm

 236.21      
   3.72

 1.5764

 236.86  
 232.21  
 239.57  

 Chk Pass

  Cd2265A
 226.502 {449}

 (Y_2243A)
 ppm

 .96306      
 .00113
 .11726

 .96414  
 .96315  
 .96188  

 Chk Pass

  Co2286A
 228.616 {447}

 (Y_2243A)
 ppm

 .47316      
 .00078
 .16381

 .47390  
 .47325  
 .47235  

 Chk Pass

  Cr2677A
 267.716 {126}

 (Y_3710A)
 ppm

 .48181      
 .00198
 .41087

 .48409  
 .48054  
 .48080  

 Chk Pass

  Cu3247A
 324.754 {104}

 (Y_3710A)
 ppm

 .50500      
 .00208
 .41111

 .50529  
 .50692  
 .50280  

 Chk Pass

  Fe2599R
 259.940 {130}

 (Y_3710R)
 ppm

 95.883      
   .142

 .14774

 95.840  
 95.768  
 96.041  

 Chk Pass
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Sample Name: ICSAB        Acquired: 10/9/2018 10:36:18        Type: Unk

Method: MT0007(v23) HF 083118(v3)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  K_7664R
 766.490 { 44}

 (Y_3710R)
 ppm

 11.051      
   .056

 .50307

 11.003  
 11.112  
 11.039  

 Chk Pass

  Li6707R
 670.784 { 50}

 (Y_3710R)
 ppm

 1.0375      
  .0030

 .28673

 1.0379  
 1.0402  
 1.0343  

 Chk Pass

  Mg2790R
 279.079 {121}

 (Y_3710R)
 ppm

 247.74      
    .68

 .27461

 247.76  
 247.06  
 248.42  

 Chk Pass

  Mn2576A
 257.610 {131}

 (Y_3710A)
 ppm

 .48337      
 .00179
 .37082

 .48541  
 .48265  
 .48205  

 Chk Pass

  Mo2020A
 202.030 {467}

 (Y_2243A)
 ppm

 .97882      
 .00303
 .30976

 .98048  
 .98066  
 .97532  

 Chk Pass

  aN
 330.237 {102}

 (Y_3710R)
 ppm

 8.3098      
  .7102

 8.5467

 7.6307  
 8.2511  
 9.0475  

 Chk Pass

  Na5895R
 589.592 { 57}

 (Y_3710R)
 ppm

 10.414      
   .036

 .34649

 10.447  
 10.420  
 10.376  

 Chk Pass

  Ni2316A
 231.604 {445}

 (Y_2243A)
 ppm

 .94068      
 .00046
 .04877

 .94065  
 .94115  
 .94023  

 Chk Pass

  P_1782A
 178.284 {489}

 (Y_2243A)
 ppm

 .95749      
 .00185
 .19366

 .95829  
 .95536  
 .95880  

 Chk Pass

  bP
 220.353 {153}

 (Y_3710A)
 ppm

 .05232      
 .00347
 6.6234

 .04873  
 .05261  
 .05564  

 Chk Pass

  Pb2203A
 220.353 {453}

 (Y_2243A)
 ppm

 .04342      
 .00026
 .59855

 .04346  
 .04365  
 .04314  

 Chk Pass

  Sb2068A
 206.833 {463}

 (Y_2243A)
 ppm

 .60720      
 .00222
 .36606

 .60976  
 .60612  
 .60573  

 Chk Pass
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Sample Name: ICSAB        Acquired: 10/9/2018 10:36:18        Type: Unk

Method: MT0007(v23) HF 083118(v3)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  Se1960A
 196.090 {472}

 (Y_2243A)
 ppm

 .04630      
 .00078
 1.6815

 .04622  
 .04712  
 .04556  

 Chk Pass

  Si2506R
 250.690 {134}

 (Y_3710R)
 ppm

 1.0479      
  .0143

 1.3640

 1.0332  
 1.0489  
 1.0617  

 Chk Pass

  Sn1899A
 189.989 {477}

 (Y_2243A)
 ppm

 .95576      
 .00104
 .10854

 .95657  
 .95612  
 .95459  

 Chk Pass

  Sr4215R
 421.552 { 80}

 (Y_3710R)
 ppm

 .99643      
 .00224
 .22496

 .99672  
 .99852  
 .99406  

 Chk Pass

  Ti3349R
 334.941 {101}

 (Y_3710R)
 ppm

 .99838      
 .00264
 .26481

 1.0012  
  .99810  
  .99589  

 Chk Pass

  Tl1908A
 190.856 {477}

 (Y_2243A)
 ppm

 .09517      
 .00157
 1.6537

 .09612  
 .09336  
 .09605  

 Chk Pass

  V_2924A
 292.402 {115}

 (Y_3710A)
 ppm

 .48333      
 .00091
 .18873

 .48364  
 .48405  
 .48231  

 Chk Pass

  Zn2138A
 213.856 {457}

 (Y_2243A)
 ppm

 .98833      
 .00220
 .22275

 .99077  
 .98649  
 .98774  

 Chk Pass
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Sample Name: ICSAB        Acquired: 10/9/2018 10:36:18        Type: Unk

Method: MT0007(v23) HF 083118(v3)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Int. Std.
Line
Units
Avg
Stddev
%RSD

#1
#2
#3

  Y_2243A
 224.306 {450}

 Cts/S
 6398.6      

   20.1
 .31402

 6375.6  
 6407.6  
 6412.6  

  Y_3710A
 371.030 { 91}

 Cts/S
 208720.      

    979.
 .46921

 208090.  
 208220.  
 209850.  

  Y_3710R
 371.030 { 91}2

 Cts/S
 14496.      

    99.
 .68286

 14428.  
 14610.  
 14452.  
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Sample Name: CRI        Acquired: 10/9/2018 10:41:13        Type: QC

Method: MT0007(v23) HF 083118(v3)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

  Ag3280A
 328.068 {103}

 (Y_3710A)
 ppm

 .00955      
 .00026
 2.7133

 .00925  
 .00967  
 .00972  

 Chk Pass

  Al3082R
 308.215 {109}

 (Y_3710R)
 ppm

 .16793      
 .00338
 2.0119

 .16537  
 .16667  
 .17176  

 Chk Pass

  As1890A
 189.042 {478}

 (Y_2243A)
 ppm

 .01044      
 .00026
 2.5015

 .01020  
 .01041  
 .01072  

 Chk Pass

  B_2496A
 249.678 {135}

 (Y_3710A)
 ppm

 .20371      
 .00123
 .60257

 .20264  
 .20505  
 .20344  

 Chk Pass

  Ba4554R
 455.403 { 74}

 (Y_3710R)
 ppm

 .01012      
 .00031
 3.0449

 .01022  
 .00977  
 .01036  

 Chk Pass

  Be3130A
 313.042 {108}

 (Y_3710A)
 ppm

 .00545      
 .00005
 .90968

 .00541  
 .00543  
 .00551  

 Chk Pass

  Ca3179R
 317.933 {106}

 (Y_3710R)
 ppm

 5.0366      
  .0243

 .48261

 5.0282  
 5.0177  
 5.0640  

 Chk Pass

  Cd2265A
 226.502 {449}

 (Y_2243A)
 ppm

 .00539      
 .00008
 1.4479

 .00531  
 .00546  
 .00538  

 Chk Pass

  Co2286A
 228.616 {447}

 (Y_2243A)
 ppm

 .05104      
 .00022
 .43495

 .05096  
 .05129  
 .05087  

 Chk Pass

  Cr2677A
 267.716 {126}

 (Y_3710A)
 ppm

 .01062      
 .00021
 2.0056

 .01040  
 .01065  
 .01082  

 Chk Pass

  Cu3247A
 324.754 {104}

 (Y_3710A)
 ppm

 .02473      
 .00022
 .88269

 .02493  
 .02475  
 .02450  

 Chk Pass

  Fe2599R
 259.940 {130}

 (Y_3710R)
 ppm

 .11725      
 .00193
 1.6497

 .11503  
 .11861  
 .11810  

 Chk Pass
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Sample Name: CRI        Acquired: 10/9/2018 10:41:13        Type: QC

Method: MT0007(v23) HF 083118(v3)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

  K_7664R
 766.490 { 44}

 (Y_3710R)
 ppm

 5.2579      
  .0166

 .31560

 5.2563  
 5.2422  
 5.2753  

 Chk Pass

  Li6707R
 670.784 { 50}

 (Y_3710R)
 ppm

 .05074      
 .00004
 .08274

 .05069  
 .05077  
 .05075  

 Chk Pass

  Mg2790R
 279.079 {121}

 (Y_3710R)
 ppm

 4.7741      
  .0204

 .42775

 4.7784  
 4.7519  
 4.7921  

 Chk Pass

  Mn2576A
 257.610 {131}

 (Y_3710A)
 ppm

 .01562      
 .00008
 .50735

 .01557  
 .01558  
 .01571  

 Chk Pass

  Mo2020A
 202.030 {467}

 (Y_2243A)
 ppm

 .04093      
 .00026
 .63314

 .04095  
 .04118  
 .04066  

 Chk Pass

  aN
 330.237 {102}

 (Y_3710R)
 ppm

 4.5987      
  .7516

 16.344

 4.8181  
 3.7618  
 5.2163  

 Chk Pass

  Na5895R
 589.592 { 57}

 (Y_3710R)
 ppm

 4.9334      
  .0258

 .52361

 4.9631  
 4.9164  
 4.9207  

 Chk Pass

  Ni2316A
 231.604 {445}

 (Y_2243A)
 ppm

 .04102      
 .00007
 .17185

 .04095  
 .04103  
 .04109  

 Chk Pass

  P_1782A
 178.284 {489}

 (Y_2243A)
 ppm

 .30196      
 .00197
 .65360

 .30199  
 .30392  
 .29997  

 Chk Pass

  bP
 220.353 {153}

 (Y_3710A)
 ppm

 .00894      
 .00254
 28.408

 .00603  
 .01072  
 .01007  

 Chk Pass

  Pb2203A
 220.353 {453}

 (Y_2243A)
 ppm

 .00926      
 .00073
 7.8461

 .00986  
 .00949  
 .00845  

 Chk Pass

  Sb2068A
 206.833 {463}

 (Y_2243A)
 ppm

 .06170      
 .00152
 2.4605

 .06018  
 .06172  
 .06321  

 Chk Pass
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Sample Name: CRI        Acquired: 10/9/2018 10:41:13        Type: QC

Method: MT0007(v23) HF 083118(v3)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

  Se1960A
 196.090 {472}

 (Y_2243A)
 ppm

 .00901      
 .00222
 24.662

 .00961  
 .00655  
 .01088  

 Chk Pass

  Si2506R
 250.690 {134}

 (Y_3710R)
 ppm

 .47202      
 .02520
 5.3380

 .45877  
 .50108  
 .45621  

 Chk Pass

  Sn1899A
 189.989 {477}

 (Y_2243A)
 ppm

 .10448      
 .00023
 .22338

 .10438  
 .10474  
 .10431  

 Chk Pass

  Sr4215R
 421.552 { 80}

 (Y_3710R)
 ppm

 .04921      
 .00018
 .36092

 .04916  
 .04941  
 .04907  

 Chk Pass

  Ti3349R
 334.941 {101}

 (Y_3710R)
 ppm

 .05043      
 .00076
 1.5029

 .05092  
 .04956  
 .05082  

 Chk Pass

  Tl1908A
 190.856 {477}

 (Y_2243A)
 ppm

 .01409      
 .00090
 6.3901

 .01444  
 .01306  
 .01475  

 Chk Pass

  V_2924A
 292.402 {115}

 (Y_3710A)
 ppm

 .02520      
 .00030
 1.2003

 .02515  
 .02492  
 .02552  

 Chk Pass

  Zn2138A
 213.856 {457}

 (Y_2243A)
 ppm

 .02201      
 .00010
 .44825

 .02198  
 .02212  
 .02192  

 Chk Pass
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Sample Name: CRI        Acquired: 10/9/2018 10:41:13        Type: QC

Method: MT0007(v23) HF 083118(v3)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Int. Std.
Line
Units
Avg
Stddev
%RSD

#1
#2
#3

  Y_2243A
 224.306 {450}

 Cts/S
 6704.4      

   14.9
 .22288

 6687.2  
 6713.0  
 6713.1  

  Y_3710A
 371.030 { 91}

 Cts/S
 217980.      

    633.
 .29060

 218550.  
 218100.  
 217300.  

  Y_3710R
 371.030 { 91}2

 Cts/S
 14805.      

    50.
 .33794

 14786.  
 14862.  
 14767.  
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Sample Name: CCV        Acquired: 10/9/2018 10:46:13        Type: QC

Method: MT0007(v23) HF 083118(v3)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

  Ag3280A
 328.068 {103}

 (Y_3710A)
 ppm

 .96376      
 .00262
 .27148

 .96581  
 .96081  
 .96467  

 Chk Pass

  Al3082R
 308.215 {109}

 (Y_3710R)
 ppm

 24.326      
   .073

 .30024

 24.319  
 24.402  
 24.256  

 Chk Pass

  As1890A
 189.042 {478}

 (Y_2243A)
 ppm

 .48876      
 .00148
 .30355

 .48774  
 .49046  
 .48807  

 Chk Pass

  B_2496A
 249.678 {135}

 (Y_3710A)
 ppm

 1.9619      
  .0025

 .12828

 1.9598  
 1.9647  
 1.9613  

 Chk Pass

  Ba4554R
 455.403 { 74}

 (Y_3710R)
 ppm

 1.9693      
  .0069

 .34982

 1.9755  
 1.9705  
 1.9619  

 Chk Pass

  Be3130A
 313.042 {108}

 (Y_3710A)
 ppm

 2.0026      
  .0053

 .26471

 1.9970  
 2.0075  
 2.0033  

 Chk Pass

  Ca3179R
 317.933 {106}

 (Y_3710R)
 ppm

 49.027      
   .233

 .47558

 48.784  
 49.249  
 49.048  

 Chk Pass

  Cd2265A
 226.502 {449}

 (Y_2243A)
 ppm

 .49861      
 .00052
 .10399

 .49920  
 .49834  
 .49827  

 Chk Pass

  Co2286A
 228.616 {447}

 (Y_2243A)
 ppm

 1.9941      
  .0024

 .12300

 1.9968  
 1.9920  
 1.9935  

 Chk Pass

  Cr2677A
 267.716 {126}

 (Y_3710A)
 ppm

 1.9837      
  .0106

 .53283

 1.9892  
 1.9905  
 1.9716  

 Chk Pass

  Cu3247A
 324.754 {104}

 (Y_3710A)
 ppm

 1.9535      
  .0132

 .67719

 1.9504  
 1.9422  
 1.9680  

 Chk Pass

  Fe2599R
 259.940 {130}

 (Y_3710R)
 ppm

 24.704      
   .083

 .33661

 24.610  
 24.765  
 24.738  

 Chk Pass
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Sample Name: CCV        Acquired: 10/9/2018 10:46:13        Type: QC

Method: MT0007(v23) HF 083118(v3)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

  K_7664R
 766.490 { 44}

 (Y_3710R)
 ppm

 50.037      
   .232

 .46342

 50.176  
 50.166  
 49.770  

 Chk Pass

  Li6707R
 670.784 { 50}

 (Y_3710R)
 ppm

 1.9438      
  .0161

 .82827

 1.9619  
 1.9385  
 1.9311  

 Chk Pass

  Mg2790R
 279.079 {121}

 (Y_3710R)
 ppm

 48.069      
   .301

 .62629

 47.722  
 48.235  
 48.251  

 Chk Pass

  Mn2576A
 257.610 {131}

 (Y_3710A)
 ppm

 1.9882      
  .0084

 .42339

 1.9896  
 1.9958  
 1.9792  

 Chk Pass

  Mo2020A
 202.030 {467}

 (Y_2243A)
 ppm

 1.9934      
  .0034

 .17012

 1.9968  
 1.9900  
 1.9935  

 Chk Pass

  aN
 330.237 {102}

 (Y_3710R)
 ppm

 48.286      
   .147

 .30380

 48.128  
 48.310  
 48.419  

 Chk Pass

  Na5895R
 589.592 { 57}

 (Y_3710R)
 ppm

 49.704      
   .277

 .55753

 49.987  
 49.691  
 49.433  

 Chk Pass

  Ni2316A
 231.604 {445}

 (Y_2243A)
 ppm

 1.9957      
  .0015

 .07345

 1.9973  
 1.9945  
 1.9952  

 Chk Pass

  P_1782A
 178.284 {489}

 (Y_2243A)
 ppm

 1.9603      
  .0104

 .53210

 1.9495  
 1.9704  
 1.9610  

 Chk Pass

  bP
 220.353 {153}

 (Y_3710A)
 ppm

 .50017      
 .00279
 .55878

 .50081  
 .49712  
 .50260  

 Chk Pass

  Pb2203A
 220.353 {453}

 (Y_2243A)
 ppm

 .49809      
 .00159
 .32013

 .49960  
 .49642  
 .49823  

 Chk Pass

  Sb2068A
 206.833 {463}

 (Y_2243A)
 ppm

 .48619      
 .00292
 .60039

 .48866  
 .48297  
 .48693  

 Chk Pass
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Sample Name: CCV        Acquired: 10/9/2018 10:46:13        Type: QC

Method: MT0007(v23) HF 083118(v3)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

  Se1960A
 196.090 {472}

 (Y_2243A)
 ppm

 .49229      
 .00642
 1.3033

 .49920  
 .48653  
 .49113  

 Chk Pass

  Si2506R
 250.690 {134}

 (Y_3710R)
 ppm

 1.9538      
  .0156

 .79996

 1.9508  
 1.9707  
 1.9399  

 Chk Pass

  Sn1899A
 189.989 {477}

 (Y_2243A)
 ppm

 1.9971      
  .0017

 .08482

 1.9988  
 1.9970  
 1.9954  

 Chk Pass

  Sr4215R
 421.552 { 80}

 (Y_3710R)
 ppm

 1.9665      
  .0064

 .32550

 1.9710  
 1.9693  
 1.9592  

 Chk Pass

  Ti3349R
 334.941 {101}

 (Y_3710R)
 ppm

 1.9777      
  .0055

 .27542

 1.9775  
 1.9833  
 1.9724  

 Chk Pass

  Tl1908A
 190.856 {477}

 (Y_2243A)
 ppm

 1.0042      
  .0038

 .37767

 1.0024  
 1.0016  
 1.0085  

 Chk Pass

  V_2924A
 292.402 {115}

 (Y_3710A)
 ppm

 1.9772      
  .0049

 .24627

 1.9778  
 1.9817  
 1.9720  

 Chk Pass

  Zn2138A
 213.856 {457}

 (Y_2243A)
 ppm

 1.9857      
  .0010

 .05117

 1.9864  
 1.9862  
 1.9845  

 Chk Pass
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Sample Name: CCV        Acquired: 10/9/2018 10:46:13        Type: QC

Method: MT0007(v23) HF 083118(v3)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Int. Std.
Line
Units
Avg
Stddev
%RSD

#1
#2
#3

  Y_2243A
 224.306 {450}

 Cts/S
 6612.1      

   33.9
 .51295

 6573.0  
 6631.7  
 6631.7  

  Y_3710A
 371.030 { 91}

 Cts/S
 215840.      

    413.
 .19118

 215370.  
 216120.  
 216040.  

  Y_3710R
 371.030 { 91}2

 Cts/S
 14892.      

    95.
 .63925

 14936.  
 14783.  
 14957.  
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Sample Name: CCB        Acquired: 10/9/2018 10:51:06        Type: Unk

Method: MT0007(v23) HF 083118(v3)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  Ag3280A
 328.068 {103}

 (Y_3710A)
 ppm

 .00010      
 .00011
 111.82

 -.00003  
  .00017  
  .00016  

 Chk Pass

  Al3082R
 308.215 {109}

 (Y_3710R)
 ppm

 -.00750      
  .01003
 133.71

 -.00105  
 -.00240  
 -.01905  

 Chk Pass

  As1890A
 189.042 {478}

 (Y_2243A)
 ppm

 .00173      
 .00085
 48.785

 .00250  
 .00083  
 .00188  

 Chk Pass

  B_2496A
 249.678 {135}

 (Y_3710A)
 ppm

 .00271      
 .00089
 32.653

 .00332  
 .00312  
 .00170  

 Chk Pass

  Ba4554R
 455.403 { 74}

 (Y_3710R)
 ppm

 .00004      
 .00012
 338.64

 .00015  
 -.00009  
  .00004  

 Chk Pass

  Be3130A
 313.042 {108}

 (Y_3710A)
 ppm

 .00001      
 .00000
 21.312

 .00002  
 .00001  
 .00001  

 Chk Pass

  Ca3179R
 317.933 {106}

 (Y_3710R)
 ppm

 -.00165      
  .00314
 190.82

  .00194  
 -.00391  
 -.00297  

 Chk Pass

  Cd2265A
 226.502 {449}

 (Y_2243A)
 ppm

 .00003      
 .00002
 56.152

 .00005  
 .00002  
 .00003  

 Chk Pass

  Co2286A
 228.616 {447}

 (Y_2243A)
 ppm

 -.00001      
  .00011
 1846.8

  .00006  
 -.00013  
  .00005  

 Chk Pass

  Cr2677A
 267.716 {126}

 (Y_3710A)
 ppm

 .00010      
 .00026
 260.61

 -.00018  
  .00034  
  .00014  

 Chk Pass

  Cu3247A
 324.754 {104}

 (Y_3710A)
 ppm

 .00017      
 .00009
 54.071

 .00025  
 .00007  
 .00019  

 Chk Pass

  Fe2599R
 259.940 {130}

 (Y_3710R)
 ppm

 -.00216      
  .00230
 106.22

 -.00249  
  .00028  
 -.00428  

 Chk Pass
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Sample Name: CCB        Acquired: 10/9/2018 10:51:06        Type: Unk

Method: MT0007(v23) HF 083118(v3)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  K_7664R
 766.490 { 44}

 (Y_3710R)
 ppm

 .07657      
 .01863
 24.332

 .07481  
 .09601  
 .05887  

 Chk Pass

  Li6707R
 670.784 { 50}

 (Y_3710R)
 ppm

 .00181      
 .00083
 45.714

 .00268  
 .00170  
 .00104  

 Chk Pass

  Mg2790R
 279.079 {121}

 (Y_3710R)
 ppm

 .00422      
 .01603
 380.31

 -.01241  
  .01958  
  .00547  

 Chk Pass

  Mn2576A
 257.610 {131}

 (Y_3710A)
 ppm

 -.00000      
  .00005
 980.71

  .00005  
 -.00004  
 -.00002  

 Chk Pass

  Mo2020A
 202.030 {467}

 (Y_2243A)
 ppm

 -.00018      
  .00011
 59.289

 -.00013  
 -.00010  
 -.00030  

 Chk Pass

  aN
 330.237 {102}

 (Y_3710R)
 ppm

 -.28243      
  .33339
 118.04

  .08074  
 -.35346  
 -.57458  

 Chk Pass

  Na5895R
 589.592 { 57}

 (Y_3710R)
 ppm

 .02232      
 .00397
 17.773

 .02315  
 .02581  
 .01800  

 Chk Pass

  Ni2316A
 231.604 {445}

 (Y_2243A)
 ppm

 .00018      
 .00016
 92.523

 .00034  
 .00018  
 .00001  

 Chk Pass

  P_1782A
 178.284 {489}

 (Y_2243A)
 ppm

 .00075      
 .00106
 140.20

 .00052  
 -.00017  
  .00190  

 Chk Pass

  bP
 220.353 {153}

 (Y_3710A)
 ppm

 -.00066      
  .00093
 140.45

  .00038  
 -.00095  
 -.00140  

 Chk Pass

  Pb2203A
 220.353 {453}

 (Y_2243A)
 ppm

 -.00114      
  .00059
 51.662

 -.00149  
 -.00046  
 -.00147  

 Chk Pass

  Sb2068A
 206.833 {463}

 (Y_2243A)
 ppm

 -.00002      
  .00068
 2907.3

 -.00062  
  .00071  
 -.00016  

 Chk Pass
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Sample Name: CCB        Acquired: 10/9/2018 10:51:06        Type: Unk

Method: MT0007(v23) HF 083118(v3)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  Se1960A
 196.090 {472}

 (Y_2243A)
 ppm

 -.00212      
  .00389
 183.24

 -.00644  
 -.00106  
  .00112  

 Chk Pass

  Si2506R
 250.690 {134}

 (Y_3710R)
 ppm

 -.00209      
  .00423
 202.02

 -.00190  
  .00204  
 -.00641  

 Chk Pass

  Sn1899A
 189.989 {477}

 (Y_2243A)
 ppm

 .00010      
 .00045
 451.98

 -.00018  
 -.00014  
  .00062  

 Chk Pass

  Sr4215R
 421.552 { 80}

 (Y_3710R)
 ppm

 -.00011      
  .00008
 72.370

 -.00007  
 -.00006  
 -.00021  

 Chk Pass

  Ti3349R
 334.941 {101}

 (Y_3710R)
 ppm

 -.00031      
  .00038
 123.16

  .00004  
 -.00071  
 -.00025  

 Chk Pass

  Tl1908A
 190.856 {477}

 (Y_2243A)
 ppm

 .00201      
 .00113
 56.309

 .00321  
 .00185  
 .00096  

 Chk Pass

  V_2924A
 292.402 {115}

 (Y_3710A)
 ppm

 -.00004      
  .00023
 574.83

 -.00023  
 -.00010  
  .00021  

 Chk Pass

  Zn2138A
 213.856 {457}

 (Y_2243A)
 ppm

 -.00025      
  .00010
 42.542

 -.00037  
 -.00020  
 -.00017  

 Chk Pass
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Sample Name: CCB        Acquired: 10/9/2018 10:51:06        Type: Unk

Method: MT0007(v23) HF 083118(v3)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Int. Std.
Line
Units
Avg
Stddev
%RSD

#1
#2
#3

  Y_2243A
 224.306 {450}

 Cts/S
 6860.7      
  131.7

 1.9193

 7012.4  
 6776.0  
 6793.7  

  Y_3710A
 371.030 { 91}

 Cts/S
 219290.      

    764.
 .34842

 218440.  
 219930.  
 219500.  

  Y_3710R
 371.030 { 91}2

 Cts/S
 14774.      

    58.
 .39469

 14841.  
 14737.  
 14743.  
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Sample Name: mb 140-24135/18-a        Acquired: 10/9/2018 10:56:10        Type: Unk

Method: MT0007(v23) HF 083118(v3)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  Ag3280A
 328.068 {103}

 (Y_3710A)
 ppm

 .00007      
 .00027
 386.11

 -.00016  
 -.00001  
  .00038  

 Chk Pass

  Al3082R
 308.215 {109}

 (Y_3710R)
 ppm

 -.01419      
  .01996
 140.62

 -.02689  
  .00881  
 -.02449  

 Chk Pass

  As1890A
 189.042 {478}

 (Y_2243A)
 ppm

 .00108      
 .00141
 130.81

 .00072  
 -.00012  
  .00263  

 Chk Pass

  B_2496A
 249.678 {135}

 (Y_3710A)
 ppm

 .01467      
 .00040
 2.7308

 .01477  
 .01502  
 .01423  

 Chk Pass

  Ba4554R
 455.403 { 74}

 (Y_3710R)
 ppm

 .00003      
 .00012
 403.36

 .00002  
 -.00009  
  .00015  

 Chk Pass

  Be3130A
 313.042 {108}

 (Y_3710A)
 ppm

 -.00001      
  .00000
 27.505

 -.00001  
 -.00001  
 -.00001  

 Chk Pass

  Ca3179R
 317.933 {106}

 (Y_3710R)
 ppm

 .07486      
 .00523
 6.9896

 .07313  
 .07071  
 .08074  

 Chk Pass

  Cd2265A
 226.502 {449}

 (Y_2243A)
 ppm

 -.00002      
  .00010
 406.90

  .00005  
 -.00013  
  .00001  

 Chk Pass

  Co2286A
 228.616 {447}

 (Y_2243A)
 ppm

 -.00004      
  .00006
 160.53

 -.00008  
 -.00006  
  .00003  

 Chk Pass

  Cr2677A
 267.716 {126}

 (Y_3710A)
 ppm

 .00027      
 .00009
 33.749

 .00021  
 .00037  
 .00022  

 Chk Pass

  Cu3247A
 324.754 {104}

 (Y_3710A)
 ppm

 .00013      
 .00018
 139.26

 .00030  
 .00013  

 -.00005  

 Chk Pass

  Fe2599R
 259.940 {130}

 (Y_3710R)
 ppm

 .00241      
 .00341
 141.70

 -.00086  
  .00595  
  .00214  

 Chk Pass
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Sample Name: mb 140-24135/18-a        Acquired: 10/9/2018 10:56:10        Type: Unk

Method: MT0007(v23) HF 083118(v3)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  K_7664R
 766.490 { 44}

 (Y_3710R)
 ppm

 .05702      
 .00218
 3.8175

 .05479  
 .05914  
 .05713  

 Chk Pass

  Li6707R
 670.784 { 50}

 (Y_3710R)
 ppm

 .00353      
 .00063
 17.729

 .00401  
 .00282  
 .00376  

 Chk Pass

  Mg2790R
 279.079 {121}

 (Y_3710R)
 ppm

 .02042      
 .00287
 14.044

 .01846  
 .02371  
 .01908  

 Chk Pass

  Mn2576A
 257.610 {131}

 (Y_3710A)
 ppm

 .00007      
 .00004
 63.987

 .00002  
 .00008  
 .00010  

 Chk Pass

  Mo2020A
 202.030 {467}

 (Y_2243A)
 ppm

 -.00013      
  .00002
 13.445

 -.00012  
 -.00012  
 -.00015  

 Chk Pass

  aN
 330.237 {102}

 (Y_3710R)
 ppm

 -.46159      
  .60836
 131.80

 -.84559  
 -.77901  
  .23984  

 Chk Pass

  Na5895R
 589.592 { 57}

 (Y_3710R)
 ppm

 .05695      
 .00562
 9.8694

 .06330  
 .05495  
 .05260  

 Chk Pass

  Ni2316A
 231.604 {445}

 (Y_2243A)
 ppm

 -.00007      
  .00020
 296.72

  .00016  
 -.00020  
 -.00015  

 Chk Pass

  P_1782A
 178.284 {489}

 (Y_2243A)
 ppm

 .00238      
 .00057
 24.102

 .00272  
 .00172  
 .00271  

 Chk Pass

  bP
 220.353 {153}

 (Y_3710A)
 ppm

 -.00026      
  .00236
 912.80

 -.00148  
  .00246  
 -.00175  

 Chk Pass

  Pb2203A
 220.353 {453}

 (Y_2243A)
 ppm

 -.00011      
  .00102
 966.26

  .00057  
 -.00127  
  .00039  

 Chk Pass

  Sb2068A
 206.833 {463}

 (Y_2243A)
 ppm

 .00012      
 .00054
 453.19

 .00067  
 -.00040  
  .00008  

 Chk Pass
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Sample Name: mb 140-24135/18-a        Acquired: 10/9/2018 10:56:10        Type: Unk

Method: MT0007(v23) HF 083118(v3)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  Se1960A
 196.090 {472}

 (Y_2243A)
 ppm

 .00035      
 .00250
 704.32

 .00146  
 .00211  

 -.00250  

 Chk Pass

  Si2506R
 250.690 {134}

 (Y_3710R)
 ppm

 .04887      
 .00410
 8.3800

 .04423  
 .05042  
 .05196  

 Chk Pass

  Sn1899A
 189.989 {477}

 (Y_2243A)
 ppm

 .00241      
 .00019
 7.9415

 .00226  
 .00234  
 .00262  

 Chk Pass

  Sr4215R
 421.552 { 80}

 (Y_3710R)
 ppm

 -.00007      
  .00002
 27.619

 -.00009  
 -.00005  
 -.00008  

 Chk Pass

  Ti3349R
 334.941 {101}

 (Y_3710R)
 ppm

 .00041      
 .00132
 323.88

 .00186  
 -.00073  
  .00009  

 Chk Pass

  Tl1908A
 190.856 {477}

 (Y_2243A)
 ppm

 .00233      
 .00132
 56.631

 .00081  
 .00319  
 .00300  

 Chk Pass

  V_2924A
 292.402 {115}

 (Y_3710A)
 ppm

 .00002      
 .00024
 1264.6

 .00002  
 -.00022  
  .00026  

 Chk Pass

  Zn2138A
 213.856 {457}

 (Y_2243A)
 ppm

 .00118      
 .00002
 1.6053

 .00116  
 .00119  
 .00118  

 Chk Pass
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Sample Name: mb 140-24135/18-a        Acquired: 10/9/2018 10:56:10        Type: Unk

Method: MT0007(v23) HF 083118(v3)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Int. Std.
Line
Units
Avg
Stddev
%RSD

#1
#2
#3

  Y_2243A
 224.306 {450}

 Cts/S
 6740.2      

   22.9
 .33919

 6719.9  
 6765.0  
 6735.8  

  Y_3710A
 371.030 { 91}

 Cts/S
 217860.      

   1780.
 .81680

 215910.  
 219390.  
 218290.  

  Y_3710R
 371.030 { 91}2

 Cts/S
 14782.      

    48.
 .32561

 14794.  
 14824.  
 14729.  
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Sample Name: lcs 140-24135/19-a        Acquired: 10/9/2018 11:01:13        Type: QC

Method: MT0007(v23) HF 083118(v3)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

  Ag3280A
 328.068 {103}

 (Y_3710A)
 ppm

 .04891      
 .00095
 1.9440

 .04962  
 .04783  
 .04929  

 Chk Pass

  Al3082R
 308.215 {109}

 (Y_3710R)
 ppm

 1.9366      
  .0189

 .97437

 1.9553  
 1.9176  
 1.9368  

 Chk Pass

  As1890A
 189.042 {478}

 (Y_2243A)
 ppm

 .10042      
 .00032
 .31559

 .10061  
 .10005  
 .10060  

 Chk Pass

  B_2496A
 249.678 {135}

 (Y_3710A)
 ppm

 1.0095      
  .0071

 .70609

 1.0058  
 1.0051  
 1.0178  

 Chk Pass

  Ba4554R
 455.403 { 74}

 (Y_3710R)
 ppm

 .09939      
 .00022
 .22016

 .09932  
 .09922  
 .09964  

 Chk Pass

  Be3130A
 313.042 {108}

 (Y_3710A)
 ppm

 .05284      
 .00008
 .15158

 .05277  
 .05293  
 .05282  

 Chk Pass

  Ca3179R
 317.933 {106}

 (Y_3710R)
 ppm

 49.234      
   .214

 .43384

 48.988  
 49.350  
 49.365  

 Chk Pass

  Cd2265A
 226.502 {449}

 (Y_2243A)
 ppm

 .05178      
 .00018
 .33967

 .05162  
 .05175  
 .05196  

 Chk Pass

  Co2286A
 228.616 {447}

 (Y_2243A)
 ppm

 .10064      
 .00006
 .05857

 .10071  
 .10062  
 .10060  

 Chk Pass

  Cr2677A
 267.716 {126}

 (Y_3710A)
 ppm

 .20255      
 .00053
 .26393

 .20207  
 .20312  
 .20246  

 Chk Pass

  Cu3247A
 324.754 {104}

 (Y_3710A)
 ppm

 .24640      
 .00103
 .41930

 .24604  
 .24559  
 .24757  

 Chk Pass

  Fe2599R
 259.940 {130}

 (Y_3710R)
 ppm

 1.0313      
  .0053

 .51563

 1.0297  
 1.0269  
 1.0372  

 Chk Pass
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Sample Name: lcs 140-24135/19-a        Acquired: 10/9/2018 11:01:13        Type: QC

Method: MT0007(v23) HF 083118(v3)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

  K_7664R
 766.490 { 44}

 (Y_3710R)
 ppm

 49.525      
   .208

 .41962

 49.764  
 49.387  
 49.423  

 Chk Pass

  Li6707R
 670.784 { 50}

 (Y_3710R)
 ppm

 .10468      
 .00115
 1.0975

 .10600  
 .10398  
 .10405  

 Chk Pass

  Mg2790R
 279.079 {121}

 (Y_3710R)
 ppm

 9.3860      
  .1031

 1.0982

 9.2764  
 9.4006  
 9.4810  

 Chk Pass

  Mn2576A
 257.610 {131}

 (Y_3710A)
 ppm

 .10157      
 .00040
 .39683

 .10150  
 .10120  
 .10200  

 Chk Pass

  Mo2020A
 202.030 {467}

 (Y_2243A)
 ppm

 .51880      
 .00107
 .20579

 .51864  
 .51783  
 .51995  

 Chk Pass

  aN
 330.237 {102}

 (Y_3710R)
 ppm

 49.443      
   .394

 .79601

 49.534  
 49.012  
 49.784  

 Chk Pass

  Na5895R
 589.592 { 57}

 (Y_3710R)
 ppm

 49.761      
   .290

 .58283

 50.092  
 49.550  
 49.642  

 Chk Pass

  Ni2316A
 231.604 {445}

 (Y_2243A)
 ppm

 .50380      
 .00060
 .11847

 .50355  
 .50336  
 .50448  

 Chk Pass

  P_1782A
 178.284 {489}

 (Y_2243A)
 ppm

 4.9918      
  .0075

 .14999

 4.9951  
 4.9971  
 4.9833  

 Chk Pass

  bP
 220.353 {153}

 (Y_3710A)
 ppm

 .10182      
 .00136
 1.3380

 .10338  
 .10088  
 .10119  

 Chk Pass

  Pb2203A
 220.353 {453}

 (Y_2243A)
 ppm

 .09966      
 .00263
 2.6385

 .10262  
 .09873  
 .09762  

 Chk Pass

  Sb2068A
 206.833 {463}

 (Y_2243A)
 ppm

 .50011      
 .00260
 .51981

 .50304  
 .49807  
 .49923  

 Chk Pass
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Sample Name: lcs 140-24135/19-a        Acquired: 10/9/2018 11:01:13        Type: QC

Method: MT0007(v23) HF 083118(v3)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

  Se1960A
 196.090 {472}

 (Y_2243A)
 ppm

 .15045      
 .00105
 .69533

 .15009  
 .14964  
 .15163  

 Chk Pass

  Si2506R
 250.690 {134}

 (Y_3710R)
 ppm

 5.1065      
  .0252

 .49422

 5.0829  
 5.1036  
 5.1331  

 Chk Pass

  Sn1899A
 189.989 {477}

 (Y_2243A)
 ppm

 .51663      
 .00091
 .17677

 .51622  
 .51599  
 .51768  

 Chk Pass

  Sr4215R
 421.552 { 80}

 (Y_3710R)
 ppm

 .49098      
 .00185
 .37747

 .49261  
 .48897  
 .49136  

 Chk Pass

  Ti3349R
 334.941 {101}

 (Y_3710R)
 ppm

 .10844      
 .00033
 .30508

 .10879  
 .10838  
 .10814  

 Chk Pass

  Tl1908A
 190.856 {477}

 (Y_2243A)
 ppm

 .41948      
 .00300
 .71467

 .42082  
 .41604  
 .42157  

 Chk Pass

  V_2924A
 292.402 {115}

 (Y_3710A)
 ppm

 .20200      
 .00054
 .26682

 .20140  
 .20244  
 .20217  

 Chk Pass

  Zn2138A
 213.856 {457}

 (Y_2243A)
 ppm

 .50112      
 .00038
 .07670

 .50079  
 .50103  
 .50154  

 Chk Pass
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Sample Name: lcs 140-24135/19-a        Acquired: 10/9/2018 11:01:13        Type: QC

Method: MT0007(v23) HF 083118(v3)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Int. Std.
Line
Units
Avg
Stddev
%RSD

#1
#2
#3

  Y_2243A
 224.306 {450}

 Cts/S
 6641.4      

   16.0
 .24077

 6623.1  
 6648.9  
 6652.4  

  Y_3710A
 371.030 { 91}

 Cts/S
 215460.      

    922.
 .42772

 214400.  
 215990.  
 216000.  

  Y_3710R
 371.030 { 91}2

 Cts/S
 14928.      

    42.
 .27847

 14946.  
 14881.  
 14958.  
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Sample Name: lcsd 140-24135/20-a        Acquired: 10/9/2018 11:06:02        Type: QC

Method: MT0007(v23) HF 083118(v3)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

  Ag3280A
 328.068 {103}

 (Y_3710A)
 ppm

 .04753      
 .00045
 .93732

 .04752  
 .04709  
 .04798  

 Chk Pass

  Al3082R
 308.215 {109}

 (Y_3710R)
 ppm

 1.8957      
  .0172

 .90881

 1.8981  
 1.8774  
 1.9115  

 Chk Pass

  As1890A
 189.042 {478}

 (Y_2243A)
 ppm

 .09985      
 .00141
 1.4105

 .09829  
 .10023  
 .10103  

 Chk Pass

  B_2496A
 249.678 {135}

 (Y_3710A)
 ppm

 .99430      
 .00388
 .39011

 .99830  
 .99056  
 .99403  

 Chk Pass

  Ba4554R
 455.403 { 74}

 (Y_3710R)
 ppm

 .09809      
 .00020
 .20393

 .09789  
 .09829  
 .09808  

 Chk Pass

  Be3130A
 313.042 {108}

 (Y_3710A)
 ppm

 .05225      
 .00032
 .62110

 .05209  
 .05203  
 .05262  

 Chk Pass

  Ca3179R
 317.933 {106}

 (Y_3710R)
 ppm

 48.739      
   .112

 .22981

 48.616  
 48.834  
 48.768  

 Chk Pass

  Cd2265A
 226.502 {449}

 (Y_2243A)
 ppm

 .05106      
 .00009
 .18097

 .05106  
 .05115  
 .05097  

 Chk Pass

  Co2286A
 228.616 {447}

 (Y_2243A)
 ppm

 .09911      
 .00009
 .08759

 .09921  
 .09907  
 .09905  

 Chk Pass

  Cr2677A
 267.716 {126}

 (Y_3710A)
 ppm

 .20079      
 .00140
 .69744

 .20097  
 .19931  
 .20210  

 Chk Pass

  Cu3247A
 324.754 {104}

 (Y_3710A)
 ppm

 .24357      
 .00104
 .42536

 .24404  
 .24429  
 .24238  

 Chk Pass

  Fe2599R
 259.940 {130}

 (Y_3710R)
 ppm

 .98189      
 .00549
 .55926

 .98510  
 .98502  
 .97555  

 Chk Pass
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Sample Name: lcsd 140-24135/20-a        Acquired: 10/9/2018 11:06:02        Type: QC

Method: MT0007(v23) HF 083118(v3)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

  K_7664R
 766.490 { 44}

 (Y_3710R)
 ppm

 48.723      
   .042

 .08616

 48.771  
 48.704  
 48.694  

 Chk Pass

  Li6707R
 670.784 { 50}

 (Y_3710R)
 ppm

 .10290      
 .00100
 .97008

 .10374  
 .10317  
 .10180  

 Chk Pass

  Mg2790R
 279.079 {121}

 (Y_3710R)
 ppm

 9.2879      
  .0468

 .50405

 9.2363  
 9.2996  
 9.3277  

 Chk Pass

  Mn2576A
 257.610 {131}

 (Y_3710A)
 ppm

 .09968      
 .00043
 .42888

 .09984  
 .09919  
 .10000  

 Chk Pass

  Mo2020A
 202.030 {467}

 (Y_2243A)
 ppm

 .51310      
 .00138
 .26888

 .51384  
 .51396  
 .51151  

 Chk Pass

  aN
 330.237 {102}

 (Y_3710R)
 ppm

 47.779      
   .708

 1.4808

 47.036  
 47.855  
 48.445  

 Chk Pass

  Na5895R
 589.592 { 57}

 (Y_3710R)
 ppm

 48.868      
   .071

 .14464

 48.943  
 48.861  
 48.802  

 Chk Pass

  Ni2316A
 231.604 {445}

 (Y_2243A)
 ppm

 .49564      
 .00036
 .07312

 .49525  
 .49597  
 .49569  

 Chk Pass

  P_1782A
 178.284 {489}

 (Y_2243A)
 ppm

 4.9317      
  .0023

 .04599

 4.9343  
 4.9304  
 4.9304  

 Chk Pass

  bP
 220.353 {153}

 (Y_3710A)
 ppm

 .10044      
 .00362
 3.6057

 .09785  
 .10458  
 .09889  

 Chk Pass

  Pb2203A
 220.353 {453}

 (Y_2243A)
 ppm

 .09981      
 .00125
 1.2540

 .10013  
 .10086  
 .09842  

 Chk Pass

  Sb2068A
 206.833 {463}

 (Y_2243A)
 ppm

 .49557      
 .00300
 .60519

 .49768  
 .49214  
 .49690  

 Chk Pass
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Sample Name: lcsd 140-24135/20-a        Acquired: 10/9/2018 11:06:02        Type: QC

Method: MT0007(v23) HF 083118(v3)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

  Se1960A
 196.090 {472}

 (Y_2243A)
 ppm

 .14994      
 .00253
 1.6886

 .14702  
 .15124  
 .15156  

 Chk Pass

  Si2506R
 250.690 {134}

 (Y_3710R)
 ppm

 5.0581      
  .0400

 .79120

 5.1039  
 5.0409  
 5.0296  

 Chk Pass

  Sn1899A
 189.989 {477}

 (Y_2243A)
 ppm

 .50973      
 .00048
 .09490

 .51029  
 .50941  
 .50950  

 Chk Pass

  Sr4215R
 421.552 { 80}

 (Y_3710R)
 ppm

 .48506      
 .00185
 .38188

 .48717  
 .48370  
 .48432  

 Chk Pass

  Ti3349R
 334.941 {101}

 (Y_3710R)
 ppm

 .10177      
 .00129
 1.2644

 .10308  
 .10174  
 .10051  

 Chk Pass

  Tl1908A
 190.856 {477}

 (Y_2243A)
 ppm

 .41093      
 .00238
 .57991

 .41288  
 .41162  
 .40827  

 Chk Pass

  V_2924A
 292.402 {115}

 (Y_3710A)
 ppm

 .19972      
 .00103
 .51720

 .19913  
 .19911  
 .20091  

 Chk Pass

  Zn2138A
 213.856 {457}

 (Y_2243A)
 ppm

 .49871      
 .00128
 .25612

 .50017  
 .49818  
 .49779  

 Chk Pass
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Sample Name: lcsd 140-24135/20-a        Acquired: 10/9/2018 11:06:02        Type: QC

Method: MT0007(v23) HF 083118(v3)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Int. Std.
Line
Units
Avg
Stddev
%RSD

#1
#2
#3

  Y_2243A
 224.306 {450}

 Cts/S
 6619.2      

   50.8
 .76781

 6561.7  
 6637.8  
 6658.1  

  Y_3710A
 371.030 { 91}

 Cts/S
 214880.      

    788.
 .36656

 214060.  
 215630.  
 214950.  

  Y_3710R
 371.030 { 91}2

 Cts/S
 14751.      

    94.
 .63890

 14713.  
 14681.  
 14858.  
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Sample Name: 140-12876-a-2-a mdlv        Acquired: 10/9/2018 11:10:52        Type: Unk

Method: MT0007(v23) HF 083118(v3)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  Ag3280A
 328.068 {103}

 (Y_3710A)
 ppm

 .00901      
 .00042
 4.6172

 .00870  
 .00886  
 .00949  

 Chk Pass

  Al3082R
 308.215 {109}

 (Y_3710R)
 ppm

 .17246      
 .01472
 8.5340

 .18923  
 .16168  
 .16647  

 Chk Pass

  As1890A
 189.042 {478}

 (Y_2243A)
 ppm

 .00914      
 .00049
 5.3378

 .00945  
 .00858  
 .00939  

 Chk Pass

  B_2496A
 249.678 {135}

 (Y_3710A)
 ppm

 .02235      
 .00120
 5.3677

 .02373  
 .02161  
 .02170  

 Chk Pass

  Ba4554R
 455.403 { 74}

 (Y_3710R)
 ppm

 .00968      
 .00015
 1.5164

 .00953  
 .00983  
 .00967  

 Chk Pass

  Be3130A
 313.042 {108}

 (Y_3710A)
 ppm

 .00094      
 .00002
 1.7359

 .00092  
 .00095  
 .00095  

 Chk Pass

  Ca3179R
 317.933 {106}

 (Y_3710R)
 ppm

 .98160      
 .00682
 .69503

 .97671  
 .97870  
 .98939  

 Chk Pass

  Cd2265A
 226.502 {449}

 (Y_2243A)
 ppm

 .00198      
 .00004
 1.8945

 .00197  
 .00194  
 .00202  

 Chk Pass

  Co2286A
 228.616 {447}

 (Y_2243A)
 ppm

 .00466      
 .00006
 1.2103

 .00465  
 .00472  
 .00461  

 Chk Pass

  Cr2677A
 267.716 {126}

 (Y_3710A)
 ppm

 .01038      
 .00025
 2.4491

 .01067  
 .01030  
 .01018  

 Chk Pass

  Cu3247A
 324.754 {104}

 (Y_3710A)
 ppm

 .01153      
 .00018
 1.5297

 .01171  
 .01135  
 .01152  

 Chk Pass

  Fe2599R
 259.940 {130}

 (Y_3710R)
 ppm

 .09830      
 .00178
 1.8143

 .09733  
 .10036  
 .09722  

 Chk Pass
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Sample Name: 140-12876-a-2-a mdlv        Acquired: 10/9/2018 11:10:52        Type: Unk

Method: MT0007(v23) HF 083118(v3)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  K_7664R
 766.490 { 44}

 (Y_3710R)
 ppm

 2.0650      
  .0232

 1.1214

 2.0885  
 2.0645  
 2.0422  

 Chk Pass

  Li6707R
 670.784 { 50}

 (Y_3710R)
 ppm

 .01671      
 .00077
 4.5924

 .01686  
 .01738  
 .01587  

 Chk Pass

  Mg2790R
 279.079 {121}

 (Y_3710R)
 ppm

 .43810      
 .03070
 7.0079

 .40388  
 .44721  
 .46322  

 Chk Pass

  Mn2576A
 257.610 {131}

 (Y_3710A)
 ppm

 .01427      
 .00005
 .31659

 .01432  
 .01423  
 .01426  

 Chk Pass

  Mo2020A
 202.030 {467}

 (Y_2243A)
 ppm

 .03837      
 .00023
 .60302

 .03862  
 .03832  
 .03817  

 Chk Pass

  aN
 330.237 {102}

 (Y_3710R)
 ppm

 4.6935      
  .3239

 6.9004

 4.7430  
 4.9898  
 4.3478  

 Chk Pass

  Na5895R
 589.592 { 57}

 (Y_3710R)
 ppm

 4.5569      
  .0373

 .81922

 4.5959  
 4.5534  
 4.5215  

 Chk Pass

  Ni2316A
 231.604 {445}

 (Y_2243A)
 ppm

 .03857      
 .00005
 .14137

 .03863  
 .03852  
 .03855  

 Chk Pass

  P_1782A
 178.284 {489}

 (Y_2243A)
 ppm

 .21132      
 .00105
 .49568

 .21046  
 .21249  
 .21101  

 Chk Pass

  bP
 220.353 {153}

 (Y_3710A)
 ppm

 .00824      
 .00028
 3.3651

 .00804  
 .00812  
 .00855  

 Chk Pass

  Pb2203A
 220.353 {453}

 (Y_2243A)
 ppm

 .00920      
 .00233
 25.322

 .01079  
 .01028  
 .00653  

 Chk Pass

  Sb2068A
 206.833 {463}

 (Y_2243A)
 ppm

 .02907      
 .00152
 5.2233

 .03056  
 .02912  
 .02753  

 Chk Pass
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Sample Name: 140-12876-a-2-a mdlv        Acquired: 10/9/2018 11:10:52        Type: Unk

Method: MT0007(v23) HF 083118(v3)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  Se1960A
 196.090 {472}

 (Y_2243A)
 ppm

 .00999      
 .00173
 17.333

 .00802  
 .01065  
 .01129  

 Chk Pass

  Si2506R
 250.690 {134}

 (Y_3710R)
 ppm

 .08408      
 .00471
 5.5988

 .07864  
 .08686  
 .08673  

 Chk Pass

  Sn1899A
 189.989 {477}

 (Y_2243A)
 ppm

 1.0366      
  .0025

 .24241

 1.0391  
 1.0365  
 1.0341  

 Chk Pass

  Sr4215R
 421.552 { 80}

 (Y_3710R)
 ppm

 .02268      
 .00019
 .85802

 .02289  
 .02264  
 .02251  

 Chk Pass

  Ti3349R
 334.941 {101}

 (Y_3710R)
 ppm

 .04670      
 .00126
 2.7088

 .04664  
 .04799  
 .04546  

 Chk Pass

  Tl1908A
 190.856 {477}

 (Y_2243A)
 ppm

 .01087      
 .00080
 7.3614

 .01040  
 .01042  
 .01180  

 Chk Pass

  V_2924A
 292.402 {115}

 (Y_3710A)
 ppm

 .00930      
 .00010
 1.1178

 .00926  
 .00921  
 .00941  

 Chk Pass

  Zn2138A
 213.856 {457}

 (Y_2243A)
 ppm

 .01995      
 .00007
 .37294

 .02002  
 .01995  
 .01987  

 Chk Pass
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Sample Name: 140-12876-a-2-a mdlv        Acquired: 10/9/2018 11:10:52        Type: Unk

Method: MT0007(v23) HF 083118(v3)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Int. Std.
Line
Units
Avg
Stddev
%RSD

#1
#2
#3

  Y_2243A
 224.306 {450}

 Cts/S
 6710.0      

   40.4
 .60167

 6663.5  
 6735.7  
 6730.9  

  Y_3710A
 371.030 { 91}

 Cts/S
 219030.      

    844.
 .38522

 218060.  
 219560.  
 219480.  

  Y_3710R
 371.030 { 91}2

 Cts/S
 14811.      

     10.
 .06482

 14801.  
 14820.  
 14812.  
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Sample Name: 140-12876-a-7-a mdlv        Acquired: 10/9/2018 11:15:52        Type: Unk

Method: MT0007(v23) HF 083118(v3)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  Ag3280A
 328.068 {103}

 (Y_3710A)
 ppm

 .00911      
 .00018
 1.9228

 .00900  
 .00931  
 .00902  

 Chk Pass

  Al3082R
 308.215 {109}

 (Y_3710R)
 ppm

 .19046      
 .01646
 8.6435

 .19471  
 .20438  
 .17229  

 Chk Pass

  As1890A
 189.042 {478}

 (Y_2243A)
 ppm

 .00955      
 .00052
 5.4687

 .00938  
 .01014  
 .00913  

 Chk Pass

  B_2496A
 249.678 {135}

 (Y_3710A)
 ppm

 .02473      
 .00044
 1.7657

 .02444  
 .02452  
 .02524  

 Chk Pass

  Ba4554R
 455.403 { 74}

 (Y_3710R)
 ppm

 .01008      
 .00004
 .40527

 .01013  
 .01008  
 .01004  

 Chk Pass

  Be3130A
 313.042 {108}

 (Y_3710A)
 ppm

 .00099      
 .00001
 1.0956

 .00098  
 .00100  
 .00098  

 Chk Pass

  Ca3179R
 317.933 {106}

 (Y_3710R)
 ppm

 1.0239      
  .0078

 .75822

 1.0156  
 1.0253  
 1.0309  

 Chk Pass

  Cd2265A
 226.502 {449}

 (Y_2243A)
 ppm

 .00192      
 .00010
 5.3839

 .00181  
 .00193  
 .00202  

 Chk Pass

  Co2286A
 228.616 {447}

 (Y_2243A)
 ppm

 .00514      
 .00018
 3.5591

 .00523  
 .00525  
 .00493  

 Chk Pass

  Cr2677A
 267.716 {126}

 (Y_3710A)
 ppm

 .01041      
 .00051
 4.8773

 .01035  
 .00994  
 .01095  

 Chk Pass

  Cu3247A
 324.754 {104}

 (Y_3710A)
 ppm

 .01214      
 .00018
 1.5078

 .01235  
 .01201  
 .01205  

 Chk Pass

  Fe2599R
 259.940 {130}

 (Y_3710R)
 ppm

 .10423      
 .00269
 2.5769

 .10335  
 .10209  
 .10724  

 Chk Pass
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Sample Name: 140-12876-a-7-a mdlv        Acquired: 10/9/2018 11:15:52        Type: Unk

Method: MT0007(v23) HF 083118(v3)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  K_7664R
 766.490 { 44}

 (Y_3710R)
 ppm

 2.0330      
  .0161

 .79189

 2.0359  
 2.0156  
 2.0474  

 Chk Pass

  Li6707R
 670.784 { 50}

 (Y_3710R)
 ppm

 .01653      
 .00006
 .35444

 .01647  
 .01656  
 .01658  

 Chk Pass

  Mg2790R
 279.079 {121}

 (Y_3710R)
 ppm

 .45423      
 .02220
 4.8874

 .43192  
 .47632  
 .45445  

 Chk Pass

  Mn2576A
 257.610 {131}

 (Y_3710A)
 ppm

 .01500      
 .00006
 .42968

 .01495  
 .01507  
 .01498  

 Chk Pass

  Mo2020A
 202.030 {467}

 (Y_2243A)
 ppm

 .04025      
 .00023
 .56527

 .04001  
 .04029  
 .04045  

 Chk Pass

  aN
 330.237 {102}

 (Y_3710R)
 ppm

 5.6706      
  .8444

 14.890

 4.7545  
 6.4177  
 5.8397  

 Chk Pass

  Na5895R
 589.592 { 57}

 (Y_3710R)
 ppm

 4.7897      
  .0074

 .15415

 4.7825  
 4.7895  
 4.7972  

 Chk Pass

  Ni2316A
 231.604 {445}

 (Y_2243A)
 ppm

 .03999      
 .00037
 .93355

 .03961  
 .04035  
 .04002  

 Chk Pass

  P_1782A
 178.284 {489}

 (Y_2243A)
 ppm

 .14029      
 .00058
 .41488

 .14042  
 .14079  
 .13965  

 Chk Pass

  bP
 220.353 {153}

 (Y_3710A)
 ppm

 .01060      
 .00052
 4.9402

 .01059  
 .01008  
 .01113  

 Chk Pass

  Pb2203A
 220.353 {453}

 (Y_2243A)
 ppm

 .00920      
 .00140
 15.174

 .00766  
 .00954  
 .01039  

 Chk Pass

  Sb2068A
 206.833 {463}

 (Y_2243A)
 ppm

 .03049      
 .00078
 2.5476

 .02989  
 .03137  
 .03021  

 Chk Pass
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Sample Name: 140-12876-a-7-a mdlv        Acquired: 10/9/2018 11:15:52        Type: Unk

Method: MT0007(v23) HF 083118(v3)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  Se1960A
 196.090 {472}

 (Y_2243A)
 ppm

 .00919      
 .00075
 8.1851

 .00850  
 .00907  
 .00999  

 Chk Pass

  Si2506R
 250.690 {134}

 (Y_3710R)
 ppm

 .10472      
 .01214
 11.593

 .09071  
 .11166  
 .11181  

 Chk Pass

  Sn1899A
 189.989 {477}

 (Y_2243A)
 ppm

 .99358      
 .00436
 .43907

 .98906  
 .99392  
 .99777  

 Chk Pass

  Sr4215R
 421.552 { 80}

 (Y_3710R)
 ppm

 .02392      
 .00016
 .66617

 .02407  
 .02375  
 .02393  

 Chk Pass

  Ti3349R
 334.941 {101}

 (Y_3710R)
 ppm

 .05085      
 .00074
 1.4491

 .05001  
 .05120  
 .05135  

 Chk Pass

  Tl1908A
 190.856 {477}

 (Y_2243A)
 ppm

 .01166      
 .00166
 14.212

 .01349  
 .01126  
 .01025  

 Chk Pass

  V_2924A
 292.402 {115}

 (Y_3710A)
 ppm

 .00984      
 .00017
 1.7731

 .01003  
 .00980  
 .00968  

 Chk Pass

  Zn2138A
 213.856 {457}

 (Y_2243A)
 ppm

 .02091      
 .00004
 .17520

 .02093  
 .02094  
 .02087  

 Chk Pass
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Sample Name: 140-12876-a-7-a mdlv        Acquired: 10/9/2018 11:15:52        Type: Unk

Method: MT0007(v23) HF 083118(v3)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Int. Std.
Line
Units
Avg
Stddev
%RSD

#1
#2
#3

  Y_2243A
 224.306 {450}

 Cts/S
 6668.2      

   23.5
 .35249

 6641.1  
 6682.9  
 6680.6  

  Y_3710A
 371.030 { 91}

 Cts/S
 217750.      

    718.
 .32996

 216950.  
 217950.  
 218340.  

  Y_3710R
 371.030 { 91}2

 Cts/S
 14759.      

    76.
 .51406

 14686.  
 14837.  
 14753.  
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Sample Name: 140-12832-a-2-a        Acquired: 10/9/2018 11:20:50        Type: Unk

Method: MT0007(v23) HF 083118(v3)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  Ag3280A
 328.068 {103}

 (Y_3710A)
 ppm

 .00047      
 .00013
 27.308

 .00032  
 .00053  
 .00056  

 Chk Pass

  Al3082R
 308.215 {109}

 (Y_3710R)
 ppm

 .58449      
 .01565
 2.6781

 .59668  
 .58996  
 .56684  

 Chk Pass

  As1890A
 189.042 {478}

 (Y_2243A)
 ppm

 2.1606      
  .0155

 .71858

 2.1704  
 2.1688  
 2.1427  

 Chk Pass

  B_2496A
 249.678 {135}

 (Y_3710A)
 ppm

 3.2684      
  .0108

 .32988

 3.2771  
 3.2717  
 3.2563  

 Chk Pass

  Ba4554R
 455.403 { 74}

 (Y_3710R)
 ppm

 .04168      
 .00046
 1.1071

 .04218  
 .04156  
 .04128  

 Chk Pass

  Be3130A
 313.042 {108}

 (Y_3710A)
 ppm

 .00003      
 .00001
 43.957

 .00002  
 .00004  
 .00004  

 Chk Pass

  Ca3179R
 317.933 {106}

 (Y_3710R)
 ppm

 3.1343      
  .0136

 .43280

 3.1391  
 3.1447  
 3.1189  

 Chk Pass

  Cd2265A
 226.502 {449}

 (Y_2243A)
 ppm

 .00032      
 .00004
 12.815

 .00035  
 .00027  
 .00033  

 Chk Pass

  Co2286A
 228.616 {447}

 (Y_2243A)
 ppm

 .00004      
 .00008
 182.71

 .00003  
 -.00003  
  .00013  

 Chk Pass

  Cr2677A
 267.716 {126}

 (Y_3710A)
 ppm

 .00956      
 .00080
 8.3378

 .01015  
 .00987  
 .00865  

 Chk Pass

  Cu3247A
 324.754 {104}

 (Y_3710A)
 ppm

 .20502      
 .00006
 .02948

 .20508  
 .20502  
 .20495  

 Chk Pass

  Fe2599R
 259.940 {130}

 (Y_3710R)
 ppm

 .38349      
 .00200
 .52275

 .38118  
 .38473  
 .38457  

 Chk Pass
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Sample Name: 140-12832-a-2-a        Acquired: 10/9/2018 11:20:50        Type: Unk

Method: MT0007(v23) HF 083118(v3)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  K_7664R
 766.490 { 44}

 (Y_3710R)
 ppm

 .66203      
 .02382
 3.5986

 .66389  
 .68488  
 .63734  

 Chk Pass

  Li6707R
 670.784 { 50}

 (Y_3710R)
 ppm

 .00847      
 .00137
 16.218

 .00994  
 .00722  
 .00823  

 Chk Pass

  Mg2790R
 279.079 {121}

 (Y_3710R)
 ppm

 .79853      
 .01600
 2.0036

 .78009  
 .80679  
 .80871  

 Chk Pass

  Mn2576A
 257.610 {131}

 (Y_3710A)
 ppm

 .03885      
 .00008
 .19865

 .03893  
 .03886  
 .03877  

 Chk Pass

  Mo2020A
 202.030 {467}

 (Y_2243A)
 ppm

 .00381      
 .00028
 7.3467

 .00413  
 .00362  
 .00368  

 Chk Pass

  aN
 330.237 {102}

 (Y_3710R)
 ppm

 5.7339      
  .5915

 10.316

 6.3669  
 5.6394  
 5.1953  

 Chk Pass

  Na5895R
 589.592 { 57}

 (Y_3710R)
 ppm

 5.5903      
  .0582

 1.0411

 5.6559  
 5.5698  
 5.5451  

 Chk Pass

  Ni2316A
 231.604 {445}

 (Y_2243A)
 ppm

 .01339      
 .00013
 .96497

 .01329  
 .01334  
 .01354  

 Chk Pass

  P_1782A
 178.284 {489}

 (Y_2243A)
 ppm

 5.6554      
  .0379

 .67088

 5.6799  
 5.6746  
 5.6117  

 Chk Pass

  bP
 220.353 {153}

 (Y_3710A)
 ppm

 .01580      
 .00257
 16.281

 .01381  
 .01870  
 .01489  

 Chk Pass

  Pb2203A
 220.353 {453}

 (Y_2243A)
 ppm

 .01623      
 .00059
 3.6456

 .01587  
 .01591  
 .01692  

 Chk Pass

  Sb2068A
 206.833 {463}

 (Y_2243A)
 ppm

 .00367      
 .00121
 33.084

 .00386  
 .00477  
 .00237  

 Chk Pass
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Sample Name: 140-12832-a-2-a        Acquired: 10/9/2018 11:20:50        Type: Unk

Method: MT0007(v23) HF 083118(v3)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  Se1960A
 196.090 {472}

 (Y_2243A)
 ppm

 1.8368      
  .0170

 .92787

 1.8492  
 1.8439  
 1.8174  

 Chk Pass

  Si2506R
 250.690 {134}

 (Y_3710R)
 ppm

 11.046      
   .021

 .19371

 11.068  
 11.026  
 11.043  

 Chk Pass

  Sn1899A
 189.989 {477}

 (Y_2243A)
 ppm

 .31931      
 .00165
 .51615

 .32107  
 .31905  
 .31780  

 Chk Pass

  Sr4215R
 421.552 { 80}

 (Y_3710R)
 ppm

 .00665      
 .00010
 1.5424

 .00655  
 .00666  
 .00675  

 Chk Pass

  Ti3349R
 334.941 {101}

 (Y_3710R)
 ppm

 .03554      
 .00087
 2.4503

 .03453  
 .03607  
 .03601  

 Chk Pass

  Tl1908A
 190.856 {477}

 (Y_2243A)
 ppm

 -.00022      
  .00208
 928.38

 -.00073  
  .00206  
 -.00200  

 Chk Pass

  V_2924A
 292.402 {115}

 (Y_3710A)
 ppm

 .00098      
 .00006
 5.6214

 .00092  
 .00100  
 .00103  

 Chk Pass

  Zn2138A
 213.856 {457}

 (Y_2243A)
 ppm

 .05410      
 .00037
 .68880

 .05430  
 .05433  
 .05367  

 Chk Pass
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Sample Name: 140-12832-a-2-a        Acquired: 10/9/2018 11:20:50        Type: Unk

Method: MT0007(v23) HF 083118(v3)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Int. Std.
Line
Units
Avg
Stddev
%RSD

#1
#2
#3

  Y_2243A
 224.306 {450}

 Cts/S
 6434.5      

   65.8
 1.0218

 6367.7  
 6436.7  
 6499.1  

  Y_3710A
 371.030 { 91}

 Cts/S
 210040.      

   2107.
 1.0030

 207870.  
 210170.  
 212080.  

  Y_3710R
 371.030 { 91}2

 Cts/S
 14390.      

   197.
 1.3691

 14179.  
 14422.  
 14570.  
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Sample Name: 140-12832-a-7-a        Acquired: 10/9/2018 11:25:44        Type: Unk

Method: MT0007(v23) HF 083118(v3)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  Ag3280A
 328.068 {103}

 (Y_3710A)
 ppm

 .00025      
 .00018
 70.449

 .00028  
 .00006  
 .00041  

 Chk Pass

  Al3082R
 308.215 {109}

 (Y_3710R)
 ppm

 .53656      
 .01357
 2.5294

 .53817  
 .52225  
 .54925  

 Chk Pass

  As1890A
 189.042 {478}

 (Y_2243A)
 ppm

 .46142      
 .00155
 .33675

 .46207  
 .46254  
 .45965  

 Chk Pass

  B_2496A
 249.678 {135}

 (Y_3710A)
 ppm

 2.6093      
  .0117

 .44865

 2.6166  
 2.6154  
 2.5958  

 Chk Pass

  Ba4554R
 455.403 { 74}

 (Y_3710R)
 ppm

 .02873      
 .00018
 .61232

 .02854  
 .02889  
 .02876  

 Chk Pass

  Be3130A
 313.042 {108}

 (Y_3710A)
 ppm

 .00001      
 .00001
 100.85

 .00003  
 .00001  
 .00000  

 Chk Pass

  Ca3179R
 317.933 {106}

 (Y_3710R)
 ppm

 2.2710      
  .0121

 .53253

 2.2597  
 2.2694  
 2.2838  

 Chk Pass

  Cd2265A
 226.502 {449}

 (Y_2243A)
 ppm

 .00013      
 .00007
 53.606

 .00011  
 .00008  
 .00021  

 Chk Pass

  Co2286A
 228.616 {447}

 (Y_2243A)
 ppm

 -.00004      
  .00008
 218.92

 -.00009  
  .00006  
 -.00009  

 Chk Pass

  Cr2677A
 267.716 {126}

 (Y_3710A)
 ppm

 .00816      
 .00026
 3.1844

 .00842  
 .00790  
 .00815  

 Chk Pass

  Cu3247A
 324.754 {104}

 (Y_3710A)
 ppm

 .19079      
 .00091
 .47798

 .18981  
 .19095  
 .19161  

 Chk Pass

  Fe2599R
 259.940 {130}

 (Y_3710R)
 ppm

 .32944      
 .00420
 1.2739

 .33353  
 .32964  
 .32515  

 Chk Pass
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Sample Name: 140-12832-a-7-a        Acquired: 10/9/2018 11:25:44        Type: Unk

Method: MT0007(v23) HF 083118(v3)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  K_7664R
 766.490 { 44}

 (Y_3710R)
 ppm

 .51541      
 .03780
 7.3340

 .47296  
 .54545  
 .52781  

 Chk Pass

  Li6707R
 670.784 { 50}

 (Y_3710R)
 ppm

 .00454      
 .00086
 18.957

 .00427  
 .00384  
 .00550  

 Chk Pass

  Mg2790R
 279.079 {121}

 (Y_3710R)
 ppm

 .52974      
 .00536
 1.0126

 .53159  
 .53393  
 .52369  

 Chk Pass

  Mn2576A
 257.610 {131}

 (Y_3710A)
 ppm

 .03062      
 .00021
 .68452

 .03073  
 .03075  
 .03037  

 Chk Pass

  Mo2020A
 202.030 {467}

 (Y_2243A)
 ppm

 .00284      
 .00012
 4.1347

 .00298  
 .00277  
 .00278  

 Chk Pass

  aN
 330.237 {102}

 (Y_3710R)
 ppm

 3.7706      
 1.1277
 29.908

 4.3268  
 2.4729  
 4.5123  

 Chk Pass

  Na5895R
 589.592 { 57}

 (Y_3710R)
 ppm

 4.0149      
  .0276

 .68774

 4.0082  
 4.0452  
 3.9912  

 Chk Pass

  Ni2316A
 231.604 {445}

 (Y_2243A)
 ppm

 .01735      
 .00012
 .67136

 .01736  
 .01746  
 .01723  

 Chk Pass

  P_1782A
 178.284 {489}

 (Y_2243A)
 ppm

 .90332      
 .01165
 1.2901

 .91398  
 .90510  
 .89088  

 Chk Pass

  bP
 220.353 {153}

 (Y_3710A)
 ppm

 .01526      
 .00048
 3.1539

 .01549  
 .01558  
 .01470  

 Chk Pass

  Pb2203A
 220.353 {453}

 (Y_2243A)
 ppm

 .01307      
 .00183
 13.974

 .01124  
 .01308  
 .01489  

 Chk Pass

  Sb2068A
 206.833 {463}

 (Y_2243A)
 ppm

 .00412      
 .00123
 29.829

 .00552  
 .00365  
 .00320  

 Chk Pass
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Sample Name: 140-12832-a-7-a        Acquired: 10/9/2018 11:25:44        Type: Unk

Method: MT0007(v23) HF 083118(v3)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  Se1960A
 196.090 {472}

 (Y_2243A)
 ppm

 .82537      
 .01091
 1.3217

 .83618  
 .82557  
 .81436  

 Chk Pass

  Si2506R
 250.690 {134}

 (Y_3710R)
 ppm

 11.980      
   .003

 .02140

 11.978  
 11.981  
 11.983  

 Chk Pass

  Sn1899A
 189.989 {477}

 (Y_2243A)
 ppm

 .24397      
 .00104
 .42607

 .24310  
 .24512  
 .24368  

 Chk Pass

  Sr4215R
 421.552 { 80}

 (Y_3710R)
 ppm

 .00421      
 .00005
 1.1662

 .00425  
 .00421  
 .00416  

 Chk Pass

  Ti3349R
 334.941 {101}

 (Y_3710R)
 ppm

 .02927      
 .00071
 2.4371

 .02971  
 .02965  
 .02845  

 Chk Pass

  Tl1908A
 190.856 {477}

 (Y_2243A)
 ppm

 -.00076      
  .00150
 197.45

  .00001  
  .00020  
 -.00249  

 Chk Pass

  V_2924A
 292.402 {115}

 (Y_3710A)
 ppm

 .00044      
 .00017
 38.445

 .00025  
 .00048  
 .00057  

 Chk Pass

  Zn2138A
 213.856 {457}

 (Y_2243A)
 ppm

 .04609      
 .00030
 .66030

 .04638  
 .04611  
 .04578  

 Chk Pass
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Sample Name: 140-12832-a-7-a        Acquired: 10/9/2018 11:25:44        Type: Unk

Method: MT0007(v23) HF 083118(v3)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Int. Std.
Line
Units
Avg
Stddev
%RSD

#1
#2
#3

  Y_2243A
 224.306 {450}

 Cts/S
 6468.6      

   65.2
 1.0080

 6398.2  
 6480.6  
 6527.0  

  Y_3710A
 371.030 { 91}

 Cts/S
 212410.      

   2231.
 1.0502

 209850.  
 213460.  
 213920.  

  Y_3710R
 371.030 { 91}2

 Cts/S
 14482.      

   116.
 .80402

 14353.  
 14580.  
 14513.  
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Sample Name: 140-12832-a-7-a PDS        Acquired: 10/9/2018 11:30:41        Type: Unk

Method: MT0007(v23) HF 083118(v3)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  Ag3280A
 328.068 {103}

 (Y_3710A)
 ppm

 .04760      
 .00038
 .80399

 .04723  
 .04759  
 .04799  

 Chk Pass

  Al3082R
 308.215 {109}

 (Y_3710R)
 ppm

 2.4064      
  .0302

 1.2551

 2.3846  
 2.3936  
 2.4409  

 Chk Pass

  As1890A
 189.042 {478}

 (Y_2243A)
 ppm

 .55192      
 .00219
 .39721

 .55026  
 .55109  
 .55441  

 Chk Pass

  B_2496A
 249.678 {135}

 (Y_3710A)
 ppm

 3.4388      
  .0242

 .70301

 3.4190  
 3.4316  
 3.4657  

 Chk Pass

  Ba4554R
 455.403 { 74}

 (Y_3710R)
 ppm

 .12780      
 .00075
 .58556

 .12724  
 .12751  
 .12865  

 Chk Pass

  Be3130A
 313.042 {108}

 (Y_3710A)
 ppm

 .05347      
 .00079
 1.4702

 .05264  
 .05357  
 .05420  

 Chk Pass

  Ca3179R
 317.933 {106}

 (Y_3710R)
 ppm

 51.957      
   .674

 1.2977

 51.186  
 52.250  
 52.435  

 Chk Pass

  Cd2265A
 226.502 {449}

 (Y_2243A)
 ppm

 .05046      
 .00049
 .97944

 .04999  
 .05042  
 .05098  

 Chk Pass

  Co2286A
 228.616 {447}

 (Y_2243A)
 ppm

 .09997      
 .00115
 1.1543

 .09904  
 .09961  
 .10126  

 Chk Pass

  Cr2677A
 267.716 {126}

 (Y_3710A)
 ppm

 .20991      
 .00408
 1.9434

 .20567  
 .21027  
 .21380  

 Chk Pass

  Cu3247A
 324.754 {104}

 (Y_3710A)
 ppm

 .43613      
 .00300
 .68900

 .43454  
 .43425  
 .43960  

 Chk Pass

  Fe2599R
 259.940 {130}

 (Y_3710R)
 ppm

 1.3229      
  .0267

 2.0207

 1.2960  
 1.3232  
 1.3495  

 Chk Pass
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Sample Name: 140-12832-a-7-a PDS        Acquired: 10/9/2018 11:30:41        Type: Unk

Method: MT0007(v23) HF 083118(v3)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  K_7664R
 766.490 { 44}

 (Y_3710R)
 ppm

 48.902      
   .053

 .10866

 48.868  
 48.875  
 48.963  

 Chk Pass

  Li6707R
 670.784 { 50}

 (Y_3710R)
 ppm

 .10212      
 .00144
 1.4104

 .10143  
 .10115  
 .10377  

 Chk Pass

  Mg2790R
 279.079 {121}

 (Y_3710R)
 ppm

 9.7478      
  .1645

 1.6878

 9.5655  
 9.7926  
 9.8852  

 Chk Pass

  Mn2576A
 257.610 {131}

 (Y_3710A)
 ppm

 .12870      
 .00180
 1.4003

 .12691  
 .12869  
 .13051  

 Chk Pass

  Mo2020A
 202.030 {467}

 (Y_2243A)
 ppm

 .52538      
 .00406
 .77232

 .52144  
 .52515  
 .52954  

 Chk Pass

  aN
 330.237 {102}

 (Y_3710R)
 ppm

 52.097      
  1.411

 2.7088

 52.214  
 50.632  
 53.447  

 Chk Pass

  Na5895R
 589.592 { 57}

 (Y_3710R)
 ppm

 52.968      
   .145

 .27381

 53.093  
 52.809  
 53.003  

 Chk Pass

  Ni2316A
 231.604 {445}

 (Y_2243A)
 ppm

 .51407      
 .00628
 1.2218

 .50786  
 .51394  
 .52042  

 Chk Pass

  P_1782A
 178.284 {489}

 (Y_2243A)
 ppm

 5.8795      
  .0411

 .69855

 5.8352  
 5.8869  
 5.9164  

 Chk Pass

  bP
 220.353 {153}

 (Y_3710A)
 ppm

 .10647      
 .00441
 4.1444

 .10465  
 .11151  
 .10327  

 Chk Pass

  Pb2203A
 220.353 {453}

 (Y_2243A)
 ppm

 .10881      
 .00076
 .69850

 .10795  
 .10939  
 .10908  

 Chk Pass

  Sb2068A
 206.833 {463}

 (Y_2243A)
 ppm

 .49015      
 .00632
 1.2892

 .48292  
 .49291  
 .49461  

 Chk Pass
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Sample Name: 140-12832-a-7-a PDS        Acquired: 10/9/2018 11:30:41        Type: Unk

Method: MT0007(v23) HF 083118(v3)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  Se1960A
 196.090 {472}

 (Y_2243A)
 ppm

 .99668      
 .00096
 .09667

 .99564  
 .99753  
 .99687  

 Chk Pass

  Si2506R
 250.690 {134}

 (Y_3710R)
 ppm

 16.288      
   .232

 1.4270

 16.050  
 16.299  
 16.515  

 Chk Pass

  Sn1899A
 189.989 {477}

 (Y_2243A)
 ppm

 .72653      
 .00480
 .66109

 .72137  
 .72734  
 .73088  

 Chk Pass

  Sr4215R
 421.552 { 80}

 (Y_3710R)
 ppm

 .49764      
 .00491
 .98736

 .49338  
 .49651  
 .50301  

 Chk Pass

  Ti3349R
 334.941 {101}

 (Y_3710R)
 ppm

 .13269      
 .00220
 1.6553

 .13161  
 .13125  
 .13522  

 Chk Pass

  Tl1908A
 190.856 {477}

 (Y_2243A)
 ppm

 .39794      
 .00538
 1.3516

 .39233  
 .39845  
 .40305  

 Chk Pass

  V_2924A
 292.402 {115}

 (Y_3710A)
 ppm

 .20253      
 .00228
 1.1256

 .20033  
 .20240  
 .20488  

 Chk Pass

  Zn2138A
 213.856 {457}

 (Y_2243A)
 ppm

 .53966      
 .00624
 1.1566

 .53331  
 .53987  
 .54579  

 Chk Pass
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Sample Name: 140-12832-a-7-a PDS        Acquired: 10/9/2018 11:30:41        Type: Unk

Method: MT0007(v23) HF 083118(v3)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Int. Std.
Line
Units
Avg
Stddev
%RSD

#1
#2
#3

  Y_2243A
 224.306 {450}

 Cts/S
 6396.6      

   21.8
 .34058

 6372.9  
 6401.1  
 6415.8  

  Y_3710A
 371.030 { 91}

 Cts/S
 209740.      

    974.
 .46432

 208670.  
 210010.  
 210560.  

  Y_3710R
 371.030 { 91}2

 Cts/S
 14303.      

    53.
 .37039

 14359.  
 14254.  
 14297.  
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Sample Name: 140-12832-a-7-a PDSD        Acquired: 10/9/2018 11:35:28        Type: Unk

Method: MT0007(v23) HF 083118(v3)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  Ag3280A
 328.068 {103}

 (Y_3710A)
 ppm

 .04799      
 .00130
 2.7151

 .04653  
 .04842  
 .04903  

 Chk Pass

  Al3082R
 308.215 {109}

 (Y_3710R)
 ppm

 2.4412      
  .0565

 2.3155

 2.3788  
 2.4558  
 2.4890  

 Chk Pass

  As1890A
 189.042 {478}

 (Y_2243A)
 ppm

 .56173      
 .00453
 .80609

 .55738  
 .56141  
 .56641  

 Chk Pass

  B_2496A
 249.678 {135}

 (Y_3710A)
 ppm

 3.4879      
  .0180

 .51493

 3.4684  
 3.4915  
 3.5038  

 Chk Pass

  Ba4554R
 455.403 { 74}

 (Y_3710R)
 ppm

 .12910      
 .00120
 .93107

 .12771  
 .12980  
 .12977  

 Chk Pass

  Be3130A
 313.042 {108}

 (Y_3710A)
 ppm

 .05388      
 .00111
 2.0591

 .05282  
 .05379  
 .05503  

 Chk Pass

  Ca3179R
 317.933 {106}

 (Y_3710R)
 ppm

 51.765      
  1.045

 2.0194

 50.652  
 51.917  
 52.726  

 Chk Pass

  Cd2265A
 226.502 {449}

 (Y_2243A)
 ppm

 .05077      
 .00095
 1.8713

 .04980  
 .05082  
 .05170  

 Chk Pass

  Co2286A
 228.616 {447}

 (Y_2243A)
 ppm

 .10050      
 .00173
 1.7257

 .09884  
 .10036  
 .10230  

 Chk Pass

  Cr2677A
 267.716 {126}

 (Y_3710A)
 ppm

 .21059      
 .00401
 1.9031

 .20680  
 .21018  
 .21478  

 Chk Pass

  Cu3247A
 324.754 {104}

 (Y_3710A)
 ppm

 .43715      
 .00344
 .78592

 .43443  
 .43601  
 .44101  

 Chk Pass

  Fe2599R
 259.940 {130}

 (Y_3710R)
 ppm

 1.3206      
  .0235

 1.7770

 1.2978  
 1.3193  
 1.3447  

 Chk Pass
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Sample Name: 140-12832-a-7-a PDSD        Acquired: 10/9/2018 11:35:28        Type: Unk

Method: MT0007(v23) HF 083118(v3)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  K_7664R
 766.490 { 44}

 (Y_3710R)
 ppm

 49.041      
   .359

 .73267

 48.628  
 49.209  
 49.285  

 Chk Pass

  Li6707R
 670.784 { 50}

 (Y_3710R)
 ppm

 .10450      
 .00074
 .70419

 .10366  
 .10502  
 .10481  

 Chk Pass

  Mg2790R
 279.079 {121}

 (Y_3710R)
 ppm

 9.7413      
  .2011

 2.0643

 9.5323  
 9.7583  
 9.9334  

 Chk Pass

  Mn2576A
 257.610 {131}

 (Y_3710A)
 ppm

 .12998      
 .00211
 1.6221

 .12788  
 .12995  
 .13209  

 Chk Pass

  Mo2020A
 202.030 {467}

 (Y_2243A)
 ppm

 .52755      
 .00717
 1.3590

 .52051  
 .52728  
 .53484  

 Chk Pass

  aN
 330.237 {102}

 (Y_3710R)
 ppm

 53.016      
   .673

 1.2691

 53.474  
 53.330  
 52.243  

 Chk Pass

  Na5895R
 589.592 { 57}

 (Y_3710R)
 ppm

 53.128      
   .344

 .64764

 52.731  
 53.340  
 53.312  

 Chk Pass

  Ni2316A
 231.604 {445}

 (Y_2243A)
 ppm

 .51816      
 .00983
 1.8966

 .50835  
 .51812  
 .52800  

 Chk Pass

  P_1782A
 178.284 {489}

 (Y_2243A)
 ppm

 5.9275      
  .0596

 1.0060

 5.8662  
 5.9311  
 5.9853  

 Chk Pass

  bP
 220.353 {153}

 (Y_3710A)
 ppm

 .10868      
 .00381
 3.5042

 .10591  
 .10711  
 .11303  

 Chk Pass

  Pb2203A
 220.353 {453}

 (Y_2243A)
 ppm

 .10893      
 .00195
 1.7929

 .10669  
 .10987  
 .11024  

 Chk Pass

  Sb2068A
 206.833 {463}

 (Y_2243A)
 ppm

 .49413      
 .00711
 1.4379

 .48768  
 .49298  
 .50175  

 Chk Pass
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Sample Name: 140-12832-a-7-a PDSD        Acquired: 10/9/2018 11:35:28        Type: Unk

Method: MT0007(v23) HF 083118(v3)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  Se1960A
 196.090 {472}

 (Y_2243A)
 ppm

 1.0100      
  .0048

 .47536

 1.0047  
 1.0111  
 1.0141  

 Chk Pass

  Si2506R
 250.690 {134}

 (Y_3710R)
 ppm

 16.537      
   .129

 .78119

 16.388  
 16.600  
 16.621  

 Chk Pass

  Sn1899A
 189.989 {477}

 (Y_2243A)
 ppm

 .72955      
 .00647
 .88671

 .72318  
 .72936  
 .73612  

 Chk Pass

  Sr4215R
 421.552 { 80}

 (Y_3710R)
 ppm

 .50285      
 .00887
 1.7646

 .49362  
 .50363  
 .51131  

 Chk Pass

  Ti3349R
 334.941 {101}

 (Y_3710R)
 ppm

 .13314      
 .00128
 .95868

 .13171  
 .13351  
 .13418  

 Chk Pass

  Tl1908A
 190.856 {477}

 (Y_2243A)
 ppm

 .40342      
 .00536
 1.3277

 .39892  
 .40201  
 .40934  

 Chk Pass

  V_2924A
 292.402 {115}

 (Y_3710A)
 ppm

 .20423      
 .00350
 1.7128

 .20091  
 .20389  
 .20788  

 Chk Pass

  Zn2138A
 213.856 {457}

 (Y_2243A)
 ppm

 .54335      
 .00997
 1.8356

 .53289  
 .54440  
 .55275  

 Chk Pass
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Sample Name: 140-12832-a-7-a PDSD        Acquired: 10/9/2018 11:35:28        Type: Unk

Method: MT0007(v23) HF 083118(v3)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Int. Std.
Line
Units
Avg
Stddev
%RSD

#1
#2
#3

  Y_2243A
 224.306 {450}

 Cts/S
 6317.5      

   30.5
 .48281

 6284.1  
 6324.3  
 6344.0  

  Y_3710A
 371.030 { 91}

 Cts/S
 206970.      

   1385.
 .66923

 205480.  
 207190.  
 208220.  

  Y_3710R
 371.030 { 91}2

 Cts/S
 14183.      

    18.
 .12517

 14176.  
 14203.  
 14170.  
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Sample Name: 140-12832-a-12-a        Acquired: 10/9/2018 11:40:17        Type: Unk

Method: MT0007(v23) HF 083118(v3)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  Ag3280A
 328.068 {103}

 (Y_3710A)
 ppm

 .00050      
 .00016
 32.030

 .00040  
 .00041  
 .00068  

 Chk Pass

  Al3082R
 308.215 {109}

 (Y_3710R)
 ppm

 .64252      
 .01179
 1.8351

 .65549  
 .63243  
 .63966  

 Chk Pass

  As1890A
 189.042 {478}

 (Y_2243A)
 ppm

 .85886      
 .00123
 .14270

 .85744  
 .85947  
 .85965  

 Chk Pass

  B_2496A
 249.678 {135}

 (Y_3710A)
 ppm

 2.7584      
  .0205

 .74506

 2.7348  
 2.7723  
 2.7681  

 Chk Pass

  Ba4554R
 455.403 { 74}

 (Y_3710R)
 ppm

 .03237      
 .00035
 1.0802

 .03208  
 .03276  
 .03228  

 Chk Pass

  Be3130A
 313.042 {108}

 (Y_3710A)
 ppm

 .00002      
 .00001
 50.099

 .00003  
 .00001  
 .00003  

 Chk Pass

  Ca3179R
 317.933 {106}

 (Y_3710R)
 ppm

 3.3230      
  .0521

 1.5686

 3.2679  
 3.3297  
 3.3715  

 Chk Pass

  Cd2265A
 226.502 {449}

 (Y_2243A)
 ppm

 .00033      
 .00002
 5.1099

 .00031  
 .00035  
 .00033  

 Chk Pass

  Co2286A
 228.616 {447}

 (Y_2243A)
 ppm

 -.00008      
  .00021
 269.07

 -.00017  
  .00016  
 -.00022  

 Chk Pass

  Cr2677A
 267.716 {126}

 (Y_3710A)
 ppm

 .01103      
 .00027
 2.4384

 .01100  
 .01078  
 .01131  

 Chk Pass

  Cu3247A
 324.754 {104}

 (Y_3710A)
 ppm

 .21135      
 .00084
 .39957

 .21053  
 .21221  
 .21132  

 Chk Pass

  Fe2599R
 259.940 {130}

 (Y_3710R)
 ppm

 .43097      
 .00789
 1.8301

 .43089  
 .42312  
 .43890  

 Chk Pass
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Sample Name: 140-12832-a-12-a        Acquired: 10/9/2018 11:40:17        Type: Unk

Method: MT0007(v23) HF 083118(v3)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  K_7664R
 766.490 { 44}

 (Y_3710R)
 ppm

 .52623      
 .01373
 2.6091

 .52037  
 .51641  
 .54192  

 Chk Pass

  Li6707R
 670.784 { 50}

 (Y_3710R)
 ppm

 .00509      
 .00046
 9.0339

 .00456  
 .00543  
 .00527  

 Chk Pass

  Mg2790R
 279.079 {121}

 (Y_3710R)
 ppm

 .68185      
 .00995
 1.4592

 .67637  
 .69334  
 .67585  

 Chk Pass

  Mn2576A
 257.610 {131}

 (Y_3710A)
 ppm

 .03824      
 .00024
 .63526

 .03796  
 .03835  
 .03840  

 Chk Pass

  Mo2020A
 202.030 {467}

 (Y_2243A)
 ppm

 .00192      
 .00015
 7.7087

 .00188  
 .00179  
 .00208  

 Chk Pass

  aN
 330.237 {102}

 (Y_3710R)
 ppm

 4.4473      
  .8594

 19.325

 4.5778  
 3.5301  
 5.2340  

 Chk Pass

  Na5895R
 589.592 { 57}

 (Y_3710R)
 ppm

 4.8390      
  .0020

 .04120

 4.8383  
 4.8413  
 4.8375  

 Chk Pass

  Ni2316A
 231.604 {445}

 (Y_2243A)
 ppm

 .01241      
 .00024
 1.8948

 .01216  
 .01243  
 .01263  

 Chk Pass

  P_1782A
 178.284 {489}

 (Y_2243A)
 ppm

 1.1030      
  .0031

 .28257

 1.1054  
 1.1041  
 1.0994  

 Chk Pass

  bP
 220.353 {153}

 (Y_3710A)
 ppm

 .02531      
 .00095
 3.7650

 .02536  
 .02434  
 .02624  

 Chk Pass

  Pb2203A
 220.353 {453}

 (Y_2243A)
 ppm

 .02496      
 .00091
 3.6413

 .02596  
 .02473  
 .02418  

 Chk Pass

  Sb2068A
 206.833 {463}

 (Y_2243A)
 ppm

 .00483      
 .00069
 14.356

 .00483  
 .00552  
 .00413  

 Chk Pass
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Sample Name: 140-12832-a-12-a        Acquired: 10/9/2018 11:40:17        Type: Unk

Method: MT0007(v23) HF 083118(v3)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  Se1960A
 196.090 {472}

 (Y_2243A)
 ppm

 1.3049      
  .0039

 .29751

 1.3091  
 1.3039  
 1.3016  

 Chk Pass

  Si2506R
 250.690 {134}

 (Y_3710R)
 ppm

 13.661      
   .144

 1.0524

 13.496  
 13.730  
 13.758  

 Chk Pass

  Sn1899A
 189.989 {477}

 (Y_2243A)
 ppm

 .30793      
 .00102
 .33121

 .30692  
 .30791  
 .30896  

 Chk Pass

  Sr4215R
 421.552 { 80}

 (Y_3710R)
 ppm

 .00486      
 .00009
 1.7506

 .00490  
 .00476  
 .00492  

 Chk Pass

  Ti3349R
 334.941 {101}

 (Y_3710R)
 ppm

 .03697      
 .00035
 .95407

 .03704  
 .03659  
 .03729  

 Chk Pass

  Tl1908A
 190.856 {477}

 (Y_2243A)
 ppm

 -.00002      
  .00107
 6190.2

 -.00123  
  .00082  
  .00036  

 Chk Pass

  V_2924A
 292.402 {115}

 (Y_3710A)
 ppm

 .00089      
 .00010
 11.490

 .00078  
 .00091  
 .00098  

 Chk Pass

  Zn2138A
 213.856 {457}

 (Y_2243A)
 ppm

 .06156      
 .00004
 .06599

 .06161  
 .06153  
 .06154  

 Chk Pass
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Sample Name: 140-12832-a-12-a        Acquired: 10/9/2018 11:40:17        Type: Unk

Method: MT0007(v23) HF 083118(v3)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Int. Std.
Line
Units
Avg
Stddev
%RSD

#1
#2
#3

  Y_2243A
 224.306 {450}

 Cts/S
 6377.6      

   29.6
 .46344

 6348.4  
 6377.1  
 6407.5  

  Y_3710A
 371.030 { 91}

 Cts/S
 210160.      

    249.
 .11841

 209900.  
 210190.  
 210390.  

  Y_3710R
 371.030 { 91}2

 Cts/S
 14357.      

    61.
 .42801

 14376.  
 14406.  
 14288.  
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Sample Name: CCV        Acquired: 10/9/2018 11:45:15        Type: QC

Method: MT0007(v23) HF 083118(v3)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

  Ag3280A
 328.068 {103}

 (Y_3710A)
 ppm

 .97278      
 .00292
 .30007

 .96986  
 .97278  
 .97569  

 Chk Pass

  Al3082R
 308.215 {109}

 (Y_3710R)
 ppm

 24.976      
   .003

 .01028

 24.975  
 24.979  
 24.974  

 Chk Pass

  As1890A
 189.042 {478}

 (Y_2243A)
 ppm

 .49715      
 .00143
 .28732

 .49673  
 .49598  
 .49874  

 Chk Pass

  B_2496A
 249.678 {135}

 (Y_3710A)
 ppm

 1.9810      
  .0066

 .33259

 1.9749  
 1.9801  
 1.9879  

 Chk Pass

  Ba4554R
 455.403 { 74}

 (Y_3710R)
 ppm

 2.0322      
  .0056

 .27625

 2.0336  
 2.0260  
 2.0369  

 Chk Pass

  Be3130A
 313.042 {108}

 (Y_3710A)
 ppm

 2.0518      
  .0159

 .77740

 2.0351  
 2.0669  
 2.0535  

 Chk Pass

  Ca3179R
 317.933 {106}

 (Y_3710R)
 ppm

 49.885      
   .216

 .43269

 49.636  
 50.020  
 49.999  

 Chk Pass

  Cd2265A
 226.502 {449}

 (Y_2243A)
 ppm

 .50777      
 .00046
 .09042

 .50780  
 .50822  
 .50730  

 Chk Pass

  Co2286A
 228.616 {447}

 (Y_2243A)
 ppm

 2.0383      
  .0013

 .06527

 2.0384  
 2.0369  
 2.0396  

 Chk Pass

  Cr2677A
 267.716 {126}

 (Y_3710A)
 ppm

 2.0192      
  .0048

 .23770

 2.0218  
 2.0137  
 2.0222  

 Chk Pass

  Cu3247A
 324.754 {104}

 (Y_3710A)
 ppm

 2.0061      
  .0069

 .34276

 2.0010  
 2.0033  
 2.0139  

 Chk Pass

  Fe2599R
 259.940 {130}

 (Y_3710R)
 ppm

 25.202      
   .178

 .70664

 25.030  
 25.190  
 25.386  

 Chk Pass
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Sample Name: CCV        Acquired: 10/9/2018 11:45:15        Type: QC

Method: MT0007(v23) HF 083118(v3)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

  K_7664R
 766.490 { 44}

 (Y_3710R)
 ppm

 50.965      
   .105

 .20692

 51.085  
 50.886  
 50.925  

 Chk Pass

  Li6707R
 670.784 { 50}

 (Y_3710R)
 ppm

 1.9744      
  .0101

 .50927

 1.9770  
 1.9634  
 1.9830  

 Chk Pass

  Mg2790R
 279.079 {121}

 (Y_3710R)
 ppm

 48.705      
   .406

 .83437

 48.237  
 48.924  
 48.956  

 Chk Pass

  Mn2576A
 257.610 {131}

 (Y_3710A)
 ppm

 1.9937      
  .0039

 .19687

 1.9902  
 1.9931  
 1.9980  

 Chk Pass

  Mo2020A
 202.030 {467}

 (Y_2243A)
 ppm

 2.0422      
  .0013

 .06379

 2.0437  
 2.0416  
 2.0413  

 Chk Pass

  aN
 330.237 {102}

 (Y_3710R)
 ppm

 47.919      
  1.235

 2.5765

 47.470  
 46.971  
 49.315  

 Chk Pass

  Na5895R
 589.592 { 57}

 (Y_3710R)
 ppm

 50.941      
   .216

 .42348

 51.165  
 50.734  
 50.923  

 Chk Pass

  Ni2316A
 231.604 {445}

 (Y_2243A)
 ppm

 2.0226      
  .0013

 .06240

 2.0235  
 2.0212  
 2.0231  

 Chk Pass

  P_1782A
 178.284 {489}

 (Y_2243A)
 ppm

 1.9883      
  .0053

 .26873

 1.9922  
 1.9822  
 1.9906  

 Chk Pass

  bP
 220.353 {153}

 (Y_3710A)
 ppm

 .50235      
 .00167
 .33150

 .50394  
 .50249  
 .50062  

 Chk Pass

  Pb2203A
 220.353 {453}

 (Y_2243A)
 ppm

 .50399      
 .00146
 .28957

 .50379  
 .50555  
 .50265  

 Chk Pass

  Sb2068A
 206.833 {463}

 (Y_2243A)
 ppm

 .49753      
 .00174
 .34882

 .49798  
 .49899  
 .49561  

 Chk Pass
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Sample Name: CCV        Acquired: 10/9/2018 11:45:15        Type: QC

Method: MT0007(v23) HF 083118(v3)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

  Se1960A
 196.090 {472}

 (Y_2243A)
 ppm

 .50436      
 .00295
 .58473

 .50677  
 .50107  
 .50523  

 Chk Pass

  Si2506R
 250.690 {134}

 (Y_3710R)
 ppm

 1.9780      
  .0090

 .45432

 1.9733  
 1.9724  
 1.9884  

 Chk Pass

  Sn1899A
 189.989 {477}

 (Y_2243A)
 ppm

 2.0298      
  .0023

 .11312

 2.0315  
 2.0272  
 2.0308  

 Chk Pass

  Sr4215R
 421.552 { 80}

 (Y_3710R)
 ppm

 2.0213      
  .0066

 .32532

 2.0202  
 2.0153  
 2.0283  

 Chk Pass

  Ti3349R
 334.941 {101}

 (Y_3710R)
 ppm

 2.0424      
  .0056

 .27494

 2.0386  
 2.0396  
 2.0488  

 Chk Pass

  Tl1908A
 190.856 {477}

 (Y_2243A)
 ppm

 1.0139      
  .0027

 .26164

 1.0109  
 1.0157  
 1.0151  

 Chk Pass

  V_2924A
 292.402 {115}

 (Y_3710A)
 ppm

 2.0238      
  .0065

 .31925

 2.0225  
 2.0181  
 2.0308  

 Chk Pass

  Zn2138A
 213.856 {457}

 (Y_2243A)
 ppm

 2.0294      
  .0015

 .07497

 2.0292  
 2.0280  
 2.0310  

 Chk Pass
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Sample Name: CCV        Acquired: 10/9/2018 11:45:15        Type: QC

Method: MT0007(v23) HF 083118(v3)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Int. Std.
Line
Units
Avg
Stddev
%RSD

#1
#2
#3

  Y_2243A
 224.306 {450}

 Cts/S
 6569.6      

   16.1
 .24550

 6563.8  
 6587.9  
 6557.3  

  Y_3710A
 371.030 { 91}

 Cts/S
 215240.      

    531.
 .24663

 214970.  
 214900.  
 215850.  

  Y_3710R
 371.030 { 91}2

 Cts/S
 14800.      

    54.
 .36432

 14848.  
 14742.  
 14809.  
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Sample Name: CCB        Acquired: 10/9/2018 11:50:10        Type: Unk

Method: MT0007(v23) HF 083118(v3)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  Ag3280A
 328.068 {103}

 (Y_3710A)
 ppm

 -.00026      
  .00015
 57.759

 -.00040  
 -.00010  
 -.00027  

 Chk Pass

  Al3082R
 308.215 {109}

 (Y_3710R)
 ppm

 -.02598      
  .01207
 46.440

 -.01804  
 -.02004  
 -.03987  

 Chk Pass

  As1890A
 189.042 {478}

 (Y_2243A)
 ppm

 .00020      
 .00019
 93.602

 .00015  
 .00004  
 .00041  

 Chk Pass

  B_2496A
 249.678 {135}

 (Y_3710A)
 ppm

 .00386      
 .00048
 12.448

 .00441  
 .00353  
 .00364  

 Chk Pass

  Ba4554R
 455.403 { 74}

 (Y_3710R)
 ppm

 -.00002      
  .00026
 1057.6

  .00010  
  .00014  
 -.00032  

 Chk Pass

  Be3130A
 313.042 {108}

 (Y_3710A)
 ppm

 .00001      
 .00001
 152.13

 .00001  
 .00000  

 -.00000  

 Chk Pass

  Ca3179R
 317.933 {106}

 (Y_3710R)
 ppm

 .00223      
 .00237
 106.34

 .00089  
 .00496  
 .00083  

 Chk Pass

  Cd2265A
 226.502 {449}

 (Y_2243A)
 ppm

 .00004      
 .00004
 105.87

 .00001  
 .00002  
 .00008  

 Chk Pass

  Co2286A
 228.616 {447}

 (Y_2243A)
 ppm

 -.00003      
  .00009
 335.99

  .00006  
 -.00004  
 -.00011  

 Chk Pass

  Cr2677A
 267.716 {126}

 (Y_3710A)
 ppm

 -.00026      
  .00005
 20.432

 -.00020  
 -.00029  
 -.00028  

 Chk Pass

  Cu3247A
 324.754 {104}

 (Y_3710A)
 ppm

 .00015      
 .00003
 20.320

 .00012  
 .00018  
 .00016  

 Chk Pass

  Fe2599R
 259.940 {130}

 (Y_3710R)
 ppm

 .00229      
 .00131
 57.436

 .00135  
 .00173  
 .00379  

 Chk Pass
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Sample Name: CCB        Acquired: 10/9/2018 11:50:10        Type: Unk

Method: MT0007(v23) HF 083118(v3)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  K_7664R
 766.490 { 44}

 (Y_3710R)
 ppm

 .09004      
 .00428
 4.7546

 .08715  
 .08801  
 .09496  

 Chk Pass

  Li6707R
 670.784 { 50}

 (Y_3710R)
 ppm

 .00179      
 .00025
 14.201

 .00157  
 .00207  
 .00173  

 Chk Pass

  Mg2790R
 279.079 {121}

 (Y_3710R)
 ppm

 -.01556      
  .01792
 115.21

 -.03114  
  .00403  
 -.01955  

 Chk Pass

  Mn2576A
 257.610 {131}

 (Y_3710A)
 ppm

 .00002      
 .00006
 277.98

 .00004  
 -.00004  
  .00007  

 Chk Pass

  Mo2020A
 202.030 {467}

 (Y_2243A)
 ppm

 -.00003      
  .00018
 643.05

  .00014  
 -.00001  
 -.00021  

 Chk Pass

  aN
 330.237 {102}

 (Y_3710R)
 ppm

 .44771      
 .38619
 86.260

 .46468  
 .05331  
 .82514  

 Chk Pass

  Na5895R
 589.592 { 57}

 (Y_3710R)
 ppm

 .03009      
 .00069
 2.2914

 .03000  
 .03083  
 .02946  

 Chk Pass

  Ni2316A
 231.604 {445}

 (Y_2243A)
 ppm

 .00002      
 .00011
 614.42

 -.00007  
  .00014  
 -.00001  

 Chk Pass

  P_1782A
 178.284 {489}

 (Y_2243A)
 ppm

 -.00023      
  .00207
 902.92

 -.00259  
  .00132  
  .00058  

 Chk Pass

  bP
 220.353 {153}

 (Y_3710A)
 ppm

 .00181      
 .00181
 100.13

 .00051  
 .00388  
 .00103  

 Chk Pass

  Pb2203A
 220.353 {453}

 (Y_2243A)
 ppm

 -.00074      
  .00124
 167.72

 -.00131  
 -.00158  
  .00068  

 Chk Pass

  Sb2068A
 206.833 {463}

 (Y_2243A)
 ppm

 -.00060      
  .00140
 232.19

  .00058  
 -.00214  
 -.00024  

 Chk Pass
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Sample Name: CCB        Acquired: 10/9/2018 11:50:10        Type: Unk

Method: MT0007(v23) HF 083118(v3)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  Se1960A
 196.090 {472}

 (Y_2243A)
 ppm

 -.00071      
  .00219
 307.45

 -.00064  
 -.00294  
  .00144  

 Chk Pass

  Si2506R
 250.690 {134}

 (Y_3710R)
 ppm

 .00657      
 .02300
 350.02

 .03229  
 -.00058  
 -.01200  

 Chk Pass

  Sn1899A
 189.989 {477}

 (Y_2243A)
 ppm

 -.00017      
  .00059
 342.14

 -.00078  
  .00039  
 -.00013  

 Chk Pass

  Sr4215R
 421.552 { 80}

 (Y_3710R)
 ppm

 -.00008      
  .00003
 40.866

 -.00009  
 -.00011  
 -.00004  

 Chk Pass

  Ti3349R
 334.941 {101}

 (Y_3710R)
 ppm

 -.00068      
  .00194
 286.80

 -.00291  
  .00034  
  .00055  

 Chk Pass

  Tl1908A
 190.856 {477}

 (Y_2243A)
 ppm

 .00058      
 .00079
 135.21

 .00148  
 .00028  

 -.00001  

 Chk Pass

  V_2924A
 292.402 {115}

 (Y_3710A)
 ppm

 .00004      
 .00012
 300.85

 -.00010  
  .00009  
  .00013  

 Chk Pass

  Zn2138A
 213.856 {457}

 (Y_2243A)
 ppm

 -.00016      
  .00009
 58.363

 -.00005  
 -.00018  
 -.00023  

 Chk Pass
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Sample Name: CCB        Acquired: 10/9/2018 11:50:10        Type: Unk

Method: MT0007(v23) HF 083118(v3)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Int. Std.
Line
Units
Avg
Stddev
%RSD

#1
#2
#3

  Y_2243A
 224.306 {450}

 Cts/S
 6742.3      

   15.5
 .22996

 6724.8  
 6754.3  
 6747.7  

  Y_3710A
 371.030 { 91}

 Cts/S
 219910.      

    942.
 .42819

 219100.  
 219680.  
 220940.  

  Y_3710R
 371.030 { 91}2

 Cts/S
 15114.      

   125.
 .82486

 15227.  
 14980.  
 15134.  
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Sample Name: 140-12832-a-17-a        Acquired: 10/9/2018 11:55:13        Type: Unk

Method: MT0007(v23) HF 083118(v3)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  Ag3280A
 328.068 {103}

 (Y_3710A)
 ppm

 .00023      
 .00024
 105.09

 .00025  
 -.00002  
  .00045  

 Chk Pass

  Al3082R
 308.215 {109}

 (Y_3710R)
 ppm

 .00369      
 .02428
 657.32

 -.00758  
 -.01290  
  .03156  

 Chk Pass

  As1890A
 189.042 {478}

 (Y_2243A)
 ppm

 -.00143      
  .00175
 122.21

 -.00233  
  .00059  
 -.00256  

 Chk Pass

  B_2496A
 249.678 {135}

 (Y_3710A)
 ppm

 .03656      
 .00069
 1.8960

 .03736  
 .03620  
 .03611  

 Chk Pass

  Ba4554R
 455.403 { 74}

 (Y_3710R)
 ppm

 .00032      
 .00014
 43.326

 .00042  
 .00036  
 .00016  

 Chk Pass

  Be3130A
 313.042 {108}

 (Y_3710A)
 ppm

 -.00000      
  .00002
 497.82

  .00000  
 -.00002  
  .00001  

 Chk Pass

  Ca3179R
 317.933 {106}

 (Y_3710R)
 ppm

 .12841      
 .00049
 .38370

 .12785  
 .12866  
 .12873  

 Chk Pass

  Cd2265A
 226.502 {449}

 (Y_2243A)
 ppm

 -.00003      
  .00004
 128.53

  .00001  
 -.00008  
 -.00003  

 Chk Pass

  Co2286A
 228.616 {447}

 (Y_2243A)
 ppm

 -.00027      
  .00002
 7.4520

 -.00025  
 -.00029  
 -.00028  

 Chk Pass

  Cr2677A
 267.716 {126}

 (Y_3710A)
 ppm

 .00161      
 .00028
 17.318

 .00152  
 .00138  
 .00192  

 Chk Pass

  Cu3247A
 324.754 {104}

 (Y_3710A)
 ppm

 .00083      
 .00011
 13.539

 .00093  
 .00071  
 .00086  

 Chk Pass

  Fe2599R
 259.940 {130}

 (Y_3710R)
 ppm

 .01843      
 .00179
 9.7317

 .01636  
 .01953  
 .01940  

 Chk Pass
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Sample Name: 140-12832-a-17-a        Acquired: 10/9/2018 11:55:13        Type: Unk

Method: MT0007(v23) HF 083118(v3)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  K_7664R
 766.490 { 44}

 (Y_3710R)
 ppm

 .15949      
 .02026
 12.705

 .17060  
 .13610  
 .17177  

 Chk Pass

  Li6707R
 670.784 { 50}

 (Y_3710R)
 ppm

 .00210      
 .00040
 19.225

 .00208  
 .00252  
 .00171  

 Chk Pass

  Mg2790R
 279.079 {121}

 (Y_3710R)
 ppm

 .01992      
 .02127
 106.81

 .01082  
 .00470  
 .04422  

 Chk Pass

  Mn2576A
 257.610 {131}

 (Y_3710A)
 ppm

 .00059      
 .00005
 8.2268

 .00054  
 .00064  
 .00060  

 Chk Pass

  Mo2020A
 202.030 {467}

 (Y_2243A)
 ppm

 .00000      
 .00014
 4011.2

 .00005  
 .00012  

 -.00016  

 Chk Pass

  aN
 330.237 {102}

 (Y_3710R)
 ppm

 -.41500      
  .47780
 115.13

 -.60336  
  .12827  
 -.76991  

 Chk Pass

  Na5895R
 589.592 { 57}

 (Y_3710R)
 ppm

 .22347      
 .00164
 .73584

 .22386  
 .22489  
 .22167  

 Chk Pass

  Ni2316A
 231.604 {445}

 (Y_2243A)
 ppm

 .00131      
 .00025
 19.073

 .00110  
 .00124  
 .00158  

 Chk Pass

  P_1782A
 178.284 {489}

 (Y_2243A)
 ppm

 .08100      
 .00132
 1.6349

 .08127  
 .08217  
 .07956  

 Chk Pass

  bP
 220.353 {153}

 (Y_3710A)
 ppm

 -.00042      
  .00025
 57.964

 -.00066  
 -.00017  
 -.00045  

 Chk Pass

  Pb2203A
 220.353 {453}

 (Y_2243A)
 ppm

 -.00008      
  .00163
 2176.5

 -.00131  
 -.00069  
  .00178  

 Chk Pass

  Sb2068A
 206.833 {463}

 (Y_2243A)
 ppm

 .00200      
 .00117
 58.345

 .00296  
 .00233  
 .00070  

 Chk Pass
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Sample Name: 140-12832-a-17-a        Acquired: 10/9/2018 11:55:13        Type: Unk

Method: MT0007(v23) HF 083118(v3)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  Se1960A
 196.090 {472}

 (Y_2243A)
 ppm

 .00263      
 .00259
 98.294

 .00334  
 -.00023  
  .00480  

 Chk Pass

  Si2506R
 250.690 {134}

 (Y_3710R)
 ppm

 .13259      
 .01371
 10.338

 .14758  
 .12070  
 .12948  

 Chk Pass

  Sn1899A
 189.989 {477}

 (Y_2243A)
 ppm

 .08758      
 .00016
 .18108

 .08752  
 .08746  
 .08776  

 Chk Pass

  Sr4215R
 421.552 { 80}

 (Y_3710R)
 ppm

 .00011      
 .00014
 125.29

 .00027  
 .00007  

 -.00000  

 Chk Pass

  Ti3349R
 334.941 {101}

 (Y_3710R)
 ppm

 .00144      
 .00100
 69.436

 .00054  
 .00252  
 .00126  

 Chk Pass

  Tl1908A
 190.856 {477}

 (Y_2243A)
 ppm

 .00058      
 .00299
 513.14

 .00131  
 -.00270  
  .00314  

 Chk Pass

  V_2924A
 292.402 {115}

 (Y_3710A)
 ppm

 .00012      
 .00019
 155.77

 .00025  
 -.00009  
  .00021  

 Chk Pass

  Zn2138A
 213.856 {457}

 (Y_2243A)
 ppm

 .00177      
 .00009
 5.2354

 .00184  
 .00182  
 .00167  

 Chk Pass
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Sample Name: 140-12832-a-17-a        Acquired: 10/9/2018 11:55:13        Type: Unk

Method: MT0007(v23) HF 083118(v3)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Int. Std.
Line
Units
Avg
Stddev
%RSD

#1
#2
#3

  Y_2243A
 224.306 {450}

 Cts/S
 6633.5      

   39.3
 .59271

 6588.1  
 6654.8  
 6657.5  

  Y_3710A
 371.030 { 91}

 Cts/S
 216710.      

    783.
 .36144

 215810.  
 217060.  
 217260.  

  Y_3710R
 371.030 { 91}2

 Cts/S
 14740.      

    56.
 .37864

 14675.  
 14770.  
 14774.  
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Sample Name: 140-12855-a-2-a        Acquired: 10/9/2018 12:00:16        Type: Unk

Method: MT0007(v23) HF 083118(v3)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  Ag3280A
 328.068 {103}

 (Y_3710A)
 ppm

 .00380      
 .00018
 4.7067

 .00401  
 .00372  
 .00368  

 Chk Pass

  Al3082R
 308.215 {109}

 (Y_3710R)
 ppm

 .34194      
 .02471
 7.2277

 .36367  
 .31506  
 .34708  

 Chk Pass

  As1890A
 189.042 {478}

 (Y_2243A)
 ppm

 -.00048      
  .00061
 128.37

 -.00118  
 -.00002  
 -.00023  

 Chk Pass

  B_2496A
 249.678 {135}

 (Y_3710A)
 ppm

 .80490      
 .00596
 .73990

 .81170  
 .80244  
 .80057  

 Chk Pass

  Ba4554R
 455.403 { 74}

 (Y_3710R)
 ppm

 .00870      
 .00013
 1.5322

 .00869  
 .00885  
 .00858  

 Chk Pass

  Be3130A
 313.042 {108}

 (Y_3710A)
 ppm

 -.00000      
  .00001
 208.16

 -.00001  
  .00000  
 -.00000  

 Chk Pass

  Ca3179R
 317.933 {106}

 (Y_3710R)
 ppm

 1.1456      
  .0045

 .39597

 1.1403  
 1.1483  
 1.1480  

 Chk Pass

  Cd2265A
 226.502 {449}

 (Y_2243A)
 ppm

 .00076      
 .00002
 2.9630

 .00078  
 .00074  
 .00076  

 Chk Pass

  Co2286A
 228.616 {447}

 (Y_2243A)
 ppm

 .00242      
 .00008
 3.4581

 .00233  
 .00248  
 .00245  

 Chk Pass

  Cr2677A
 267.716 {126}

 (Y_3710A)
 ppm

 .02546      
 .00054
 2.1029

 .02563  
 .02486  
 .02589  

 Chk Pass

  Cu3247A
 324.754 {104}

 (Y_3710A)
 ppm

 .02779      
 .00016
 .59345

 .02796  
 .02776  
 .02764  

 Chk Pass

  Fe2599R
 259.940 {130}

 (Y_3710R)
 ppm

 .38631      
 .00182
 .47170

 .38690  
 .38426  
 .38776  

 Chk Pass
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Sample Name: 140-12855-a-2-a        Acquired: 10/9/2018 12:00:16        Type: Unk

Method: MT0007(v23) HF 083118(v3)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  K_7664R
 766.490 { 44}

 (Y_3710R)
 ppm

 .76951      
 .02776
 3.6071

 .78405  
 .78697  
 .73750  

 Chk Pass

  Li6707R
 670.784 { 50}

 (Y_3710R)
 ppm

 .00369      
 .00114
 30.901

 .00247  
 .00473  
 .00388  

 Chk Pass

  Mg2790R
 279.079 {121}

 (Y_3710R)
 ppm

 .10076      
 .01099
 10.912

 .09421  
 .11345  
 .09461  

 Chk Pass

  Mn2576A
 257.610 {131}

 (Y_3710A)
 ppm

 .00830      
 .00002
 .22613

 .00832  
 .00829  
 .00830  

 Chk Pass

  Mo2020A
 202.030 {467}

 (Y_2243A)
 ppm

 .00276      
 .00024
 8.6796

 .00297  
 .00280  
 .00250  

 Chk Pass

  aN
 330.237 {102}

 (Y_3710R)
 ppm

 1.5256      
  .6364

 41.717

 2.2541  
 1.2446  
 1.0780  

 Chk Pass

  Na5895R
 589.592 { 57}

 (Y_3710R)
 ppm

 1.8530      
  .0077

 .41479

 1.8587  
 1.8559  
 1.8443  

 Chk Pass

  Ni2316A
 231.604 {445}

 (Y_2243A)
 ppm

 .02347      
 .00018
 .77756

 .02363  
 .02349  
 .02327  

 Chk Pass

  P_1782A
 178.284 {489}

 (Y_2243A)
 ppm

 .28094      
 .00196
 .69723

 .28202  
 .28212  
 .27868  

 Chk Pass

  bP
 220.353 {153}

 (Y_3710A)
 ppm

 .01114      
 .00109
 9.7761

 .00990  
 .01193  
 .01160  

 Chk Pass

  Pb2203A
 220.353 {453}

 (Y_2243A)
 ppm

 .01059      
 .00255
 24.103

 .00775  
 .01131  
 .01270  

 Chk Pass

  Sb2068A
 206.833 {463}

 (Y_2243A)
 ppm

 .00129      
 .00089
 69.264

 .00097  
 .00060  
 .00230  

 Chk Pass
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Sample Name: 140-12855-a-2-a        Acquired: 10/9/2018 12:00:16        Type: Unk

Method: MT0007(v23) HF 083118(v3)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  Se1960A
 196.090 {472}

 (Y_2243A)
 ppm

 .01606      
 .00422
 26.300

 .01258  
 .02076  
 .01485  

 Chk Pass

  Si2506R
 250.690 {134}

 (Y_3710R)
 ppm

 1.5600      
  .0064

 .41236

 1.5532  
 1.5610  
 1.5659  

 Chk Pass

  Sn1899A
 189.989 {477}

 (Y_2243A)
 ppm

 .14678      
 .00089
 .60833

 .14720  
 .14738  
 .14575  

 Chk Pass

  Sr4215R
 421.552 { 80}

 (Y_3710R)
 ppm

 .00472      
 .00016
 3.3996

 .00484  
 .00479  
 .00454  

 Chk Pass

  Ti3349R
 334.941 {101}

 (Y_3710R)
 ppm

 .00732      
 .00016
 2.2393

 .00748  
 .00715  
 .00733  

 Chk Pass

  Tl1908A
 190.856 {477}

 (Y_2243A)
 ppm

 -.00096      
  .00290
 301.75

 -.00158  
 -.00350  
  .00220  

 Chk Pass

  V_2924A
 292.402 {115}

 (Y_3710A)
 ppm

 .00031      
 .00012
 37.949

 .00018  
 .00041  
 .00036  

 Chk Pass

  Zn2138A
 213.856 {457}

 (Y_2243A)
 ppm

 .19790      
 .00085
 .43112

 .19869  
 .19803  
 .19699  

 Chk Pass
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Sample Name: 140-12855-a-2-a        Acquired: 10/9/2018 12:00:16        Type: Unk

Method: MT0007(v23) HF 083118(v3)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Int. Std.
Line
Units
Avg
Stddev
%RSD

#1
#2
#3

  Y_2243A
 224.306 {450}

 Cts/S
 6579.0      

   71.0
 1.0788

 6504.1  
 6587.6  
 6645.3  

  Y_3710A
 371.030 { 91}

 Cts/S
 216110.      

   2669.
 1.2349

 213040.  
 217880.  
 217420.  

  Y_3710R
 371.030 { 91}2

 Cts/S
 14499.      

   126.
 .87059

 14371.  
 14623.  
 14503.  
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Sample Name: 140-12855-a-4-a        Acquired: 10/9/2018 12:05:16        Type: Unk

Method: MT0007(v23) HF 083118(v3)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  Ag3280A
 328.068 {103}

 (Y_3710A)
 ppm

 .51644      
 .00148
 .28732

 .51712  
 .51747  
 .51474  

 Chk Pass

  Al3082R
 308.215 {109}

 (Y_3710R)
 ppm

 .37338      
 .01575
 4.2192

 .36524  
 .39154  
 .36337  

 Chk Pass

  As1890A
 189.042 {478}

 (Y_2243A)
 ppm

 -.00021      
  .00257
 1240.2

 -.00222  
 -.00109  
  .00269  

 Chk Pass

  B_2496A
 249.678 {135}

 (Y_3710A)
 ppm

 .84926      
 .00357
 .42053

 .85107  
 .85157  
 .84515  

 Chk Pass

  Ba4554R
 455.403 { 74}

 (Y_3710R)
 ppm

 .00727      
 .00017
 2.3910

 .00709  
 .00743  
 .00729  

 Chk Pass

  Be3130A
 313.042 {108}

 (Y_3710A)
 ppm

 -.00000      
  .00001
 1972.1

  .00001  
 -.00001  
 -.00001  

 Chk Pass

  Ca3179R
 317.933 {106}

 (Y_3710R)
 ppm

 1.1124      
  .0094

 .84867

 1.1020  
 1.1203  
 1.1150  

 Chk Pass

  Cd2265A
 226.502 {449}

 (Y_2243A)
 ppm

 .00087      
 .00009
 10.089

 .00077  
 .00090  
 .00093  

 Chk Pass

  Co2286A
 228.616 {447}

 (Y_2243A)
 ppm

 .00220      
 .00013
 5.7168

 .00231  
 .00206  
 .00222  

 Chk Pass

  Cr2677A
 267.716 {126}

 (Y_3710A)
 ppm

 .02227      
 .00009
 .39847

 .02234  
 .02230  
 .02217  

 Chk Pass

  Cu3247A
 324.754 {104}

 (Y_3710A)
 ppm

 .02608      
 .00024
 .93930

 .02636  
 .02594  
 .02593  

 Chk Pass

  Fe2599R
 259.940 {130}

 (Y_3710R)
 ppm

 .46726      
 .00505
 1.0806

 .47287  
 .46309  
 .46581  

 Chk Pass

10/17/2018Page 261 of 664



Sample Name: 140-12855-a-4-a        Acquired: 10/9/2018 12:05:16        Type: Unk

Method: MT0007(v23) HF 083118(v3)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  K_7664R
 766.490 { 44}

 (Y_3710R)
 ppm

 .68428      
 .01631
 2.3837

 .67992  
 .67059  
 .70233  

 Chk Pass

  Li6707R
 670.784 { 50}

 (Y_3710R)
 ppm

 .00328      
 .00035
 10.665

 .00317  
 .00366  
 .00299  

 Chk Pass

  Mg2790R
 279.079 {121}

 (Y_3710R)
 ppm

 .09673      
 .00414
 4.2778

 .09596  
 .09304  
 .10120  

 Chk Pass

  Mn2576A
 257.610 {131}

 (Y_3710A)
 ppm

 .00715      
 .00010
 1.3320

 .00714  
 .00705  
 .00724  

 Chk Pass

  Mo2020A
 202.030 {467}

 (Y_2243A)
 ppm

 .00240      
 .00025
 10.263

 .00212  
 .00253  
 .00256  

 Chk Pass

  aN
 330.237 {102}

 (Y_3710R)
 ppm

 1.5166      
  .8834

 58.247

 2.4730  
  .73142  
 1.3452  

 Chk Pass

  Na5895R
 589.592 { 57}

 (Y_3710R)
 ppm

 1.6830      
  .0096

 .57232

 1.6920  
 1.6843  
 1.6728  

 Chk Pass

  Ni2316A
 231.604 {445}

 (Y_2243A)
 ppm

 .01802      
 .00014
 .76165

 .01817  
 .01796  
 .01791  

 Chk Pass

  P_1782A
 178.284 {489}

 (Y_2243A)
 ppm

 .25152      
 .00148
 .58666

 .25316  
 .25111  
 .25030  

 Chk Pass

  bP
 220.353 {153}

 (Y_3710A)
 ppm

 .01523      
 .00068
 4.4487

 .01565  
 .01445  
 .01560  

 Chk Pass

  Pb2203A
 220.353 {453}

 (Y_2243A)
 ppm

 .01398      
 .00073
 5.2551

 .01344  
 .01369  
 .01482  

 Chk Pass

  Sb2068A
 206.833 {463}

 (Y_2243A)
 ppm

 .00271      
 .00159
 58.724

 .00238  
 .00445  
 .00131  

 Chk Pass
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Sample Name: 140-12855-a-4-a        Acquired: 10/9/2018 12:05:16        Type: Unk

Method: MT0007(v23) HF 083118(v3)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  Se1960A
 196.090 {472}

 (Y_2243A)
 ppm

 .01014      
 .00132
 12.994

 .01044  
 .00870  
 .01129  

 Chk Pass

  Si2506R
 250.690 {134}

 (Y_3710R)
 ppm

 1.5004      
  .0127

 .84600

 1.4944  
 1.4918  
 1.5150  

 Chk Pass

  Sn1899A
 189.989 {477}

 (Y_2243A)
 ppm

 .14701      
 .00138
 .94058

 .14700  
 .14839  
 .14563  

 Chk Pass

  Sr4215R
 421.552 { 80}

 (Y_3710R)
 ppm

 .00457      
 .00006
 1.3009

 .00456  
 .00463  
 .00451  

 Chk Pass

  Ti3349R
 334.941 {101}

 (Y_3710R)
 ppm

 .00634      
 .00061
 9.5997

 .00570  
 .00691  
 .00641  

 Chk Pass

  Tl1908A
 190.856 {477}

 (Y_2243A)
 ppm

 .00047      
 .00122
 257.79

 .00004  
 -.00047  
  .00186  

 Chk Pass

  V_2924A
 292.402 {115}

 (Y_3710A)
 ppm

 .00052      
 .00024
 46.597

 .00077  
 .00029  
 .00049  

 Chk Pass

  Zn2138A
 213.856 {457}

 (Y_2243A)
 ppm

 .14864      
 .00052
 .35086

 .14913  
 .14870  
 .14809  

 Chk Pass
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Sample Name: 140-12855-a-4-a        Acquired: 10/9/2018 12:05:16        Type: Unk

Method: MT0007(v23) HF 083118(v3)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Int. Std.
Line
Units
Avg
Stddev
%RSD

#1
#2
#3

  Y_2243A
 224.306 {450}

 Cts/S
 6633.3      

   61.6
 .92865

 6566.5  
 6645.7  
 6687.8  

  Y_3710A
 371.030 { 91}

 Cts/S
 216820.      

   1812.
 .83573

 214730.  
 217780.  
 217950.  

  Y_3710R
 371.030 { 91}2

 Cts/S
 14564.      

    76.
 .52252

 14494.  
 14553.  
 14645.  
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Sample Name: 140-12855-a-6-a        Acquired: 10/9/2018 12:10:15        Type: Unk

Method: MT0007(v23) HF 083118(v3)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  Ag3280A
 328.068 {103}

 (Y_3710A)
 ppm

 .47298      
 .00317
 .67042

 .47564  
 .47382  
 .46947  

 Chk Pass

  Al3082R
 308.215 {109}

 (Y_3710R)
 ppm

 .33211      
 .00989
 2.9782

 .34109  
 .32151  
 .33373  

 Chk Pass

  As1890A
 189.042 {478}

 (Y_2243A)
 ppm

 -.00011      
  .00114
 1064.4

 -.00034  
 -.00110  
  .00113  

 Chk Pass

  B_2496A
 249.678 {135}

 (Y_3710A)
 ppm

 .59078      
 .00320
 .54149

 .59445  
 .58858  
 .58931  

 Chk Pass

  Ba4554R
 455.403 { 74}

 (Y_3710R)
 ppm

 .00868      
 .00019
 2.2441

 .00890  
 .00854  
 .00858  

 Chk Pass

  Be3130A
 313.042 {108}

 (Y_3710A)
 ppm

 .00002      
 .00000
 20.572

 .00002  
 .00002  
 .00003  

 Chk Pass

  Ca3179R
 317.933 {106}

 (Y_3710R)
 ppm

 1.4874      
  .0089

 .60205

 1.4818  
 1.4977  
 1.4826  

 Chk Pass

  Cd2265A
 226.502 {449}

 (Y_2243A)
 ppm

 .00068      
 .00003
 4.4996

 .00068  
 .00070  
 .00064  

 Chk Pass

  Co2286A
 228.616 {447}

 (Y_2243A)
 ppm

 .00122      
 .00017
 13.619

 .00105  
 .00138  
 .00123  

 Chk Pass

  Cr2677A
 267.716 {126}

 (Y_3710A)
 ppm

 .02674      
 .00040
 1.4950

 .02628  
 .02692  
 .02702  

 Chk Pass

  Cu3247A
 324.754 {104}

 (Y_3710A)
 ppm

 .03280      
 .00056
 1.6932

 .03344  
 .03249  
 .03246  

 Chk Pass

  Fe2599R
 259.940 {130}

 (Y_3710R)
 ppm

 .50386      
 .00263
 .52129

 .50441  
 .50100  
 .50616  

 Chk Pass
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Sample Name: 140-12855-a-6-a        Acquired: 10/9/2018 12:10:15        Type: Unk

Method: MT0007(v23) HF 083118(v3)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  K_7664R
 766.490 { 44}

 (Y_3710R)
 ppm

 .76092      
 .01166
 1.5324

 .75468  
 .75370  
 .77437  

 Chk Pass

  Li6707R
 670.784 { 50}

 (Y_3710R)
 ppm

 .00296      
 .00029
 9.9217

 .00329  
 .00275  
 .00282  

 Chk Pass

  Mg2790R
 279.079 {121}

 (Y_3710R)
 ppm

 .10728      
 .02263
 21.093

 .08189  
 .11463  
 .12532  

 Chk Pass

  Mn2576A
 257.610 {131}

 (Y_3710A)
 ppm

 .00896      
 .00004
 .49158

 .00895  
 .00892  
 .00901  

 Chk Pass

  Mo2020A
 202.030 {467}

 (Y_2243A)
 ppm

 .00233      
 .00017
 7.3494

 .00214  
 .00246  
 .00241  

 Chk Pass

  aN
 330.237 {102}

 (Y_3710R)
 ppm

 1.6245      
  .5826

 35.863

 1.8410  
  .96463  
 2.0678  

 Chk Pass

  Na5895R
 589.592 { 57}

 (Y_3710R)
 ppm

 1.5447      
  .0156

 1.0096

 1.5342  
 1.5372  
 1.5626  

 Chk Pass

  Ni2316A
 231.604 {445}

 (Y_2243A)
 ppm

 .03565      
 .00024
 .67446

 .03540  
 .03587  
 .03568  

 Chk Pass

  P_1782A
 178.284 {489}

 (Y_2243A)
 ppm

 .31843      
 .00288
 .90546

 .32072  
 .31937  
 .31519  

 Chk Pass

  bP
 220.353 {153}

 (Y_3710A)
 ppm

 .00745      
 .00167
 22.456

 .00931  
 .00696  
 .00608  

 Chk Pass

  Pb2203A
 220.353 {453}

 (Y_2243A)
 ppm

 .00771      
 .00051
 6.5835

 .00712  
 .00795  
 .00804  

 Chk Pass

  Sb2068A
 206.833 {463}

 (Y_2243A)
 ppm

 .01146      
 .00102
 8.8752

 .01179  
 .01228  
 .01032  

 Chk Pass
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Sample Name: 140-12855-a-6-a        Acquired: 10/9/2018 12:10:15        Type: Unk

Method: MT0007(v23) HF 083118(v3)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  Se1960A
 196.090 {472}

 (Y_2243A)
 ppm

 .00595      
 .00053
 8.9048

 .00591  
 .00544  
 .00650  

 Chk Pass

  Si2506R
 250.690 {134}

 (Y_3710R)
 ppm

 1.2495      
  .0127

 1.0201

 1.2441  
 1.2641  
 1.2404  

 Chk Pass

  Sn1899A
 189.989 {477}

 (Y_2243A)
 ppm

 .13600      
 .00032
 .23284

 .13608  
 .13564  
 .13626  

 Chk Pass

  Sr4215R
 421.552 { 80}

 (Y_3710R)
 ppm

 .00578      
 .00014
 2.3484

 .00567  
 .00574  
 .00593  

 Chk Pass

  Ti3349R
 334.941 {101}

 (Y_3710R)
 ppm

 .00769      
 .00107
 13.890

 .00858  
 .00799  
 .00650  

 Chk Pass

  Tl1908A
 190.856 {477}

 (Y_2243A)
 ppm

 .00072      
 .00246
 343.23

 -.00139  
  .00342  
  .00012  

 Chk Pass

  V_2924A
 292.402 {115}

 (Y_3710A)
 ppm

 .00039      
 .00015
 38.365

 .00055  
 .00033  
 .00027  

 Chk Pass

  Zn2138A
 213.856 {457}

 (Y_2243A)
 ppm

 .20019      
 .00033
 .16651

 .20057  
 .20004  
 .19995  

 Chk Pass
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Sample Name: 140-12855-a-6-a        Acquired: 10/9/2018 12:10:15        Type: Unk

Method: MT0007(v23) HF 083118(v3)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Int. Std.
Line
Units
Avg
Stddev
%RSD

#1
#2
#3

  Y_2243A
 224.306 {450}

 Cts/S
 6722.7      

   52.2
 .77621

 6668.2  
 6727.6  
 6772.3  

  Y_3710A
 371.030 { 91}

 Cts/S
 219280.      

   1194.
 .54436

 218010.  
 219470.  
 220370.  

  Y_3710R
 371.030 { 91}2

 Cts/S
 14814.      

   159.
 1.0752

 14660.  
 14804.  
 14978.  
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Sample Name: 140-12855-a-6-a PDS        Acquired: 10/9/2018 12:15:13        Type: Unk

Method: MT0007(v23) HF 083118(v3)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  Ag3280A
 328.068 {103}

 (Y_3710A)
 ppm

 .51911      
 .00121
 .23370

 .51774  
 .51953  
 .52006  

 Chk Pass

  Al3082R
 308.215 {109}

 (Y_3710R)
 ppm

 2.2698      
  .0294

 1.2964

 2.2359  
 2.2852  
 2.2884  

 Chk Pass

  As1890A
 189.042 {478}

 (Y_2243A)
 ppm

 .10023      
 .00204
 2.0360

 .09850  
 .10248  
 .09971  

 Chk Pass

  B_2496A
 249.678 {135}

 (Y_3710A)
 ppm

 1.5342      
  .0202

 1.3173

 1.5116  
 1.5406  
 1.5505  

 Chk Pass

  Ba4554R
 455.403 { 74}

 (Y_3710R)
 ppm

 .11032      
 .00206
 1.8652

 .10824  
 .11036  
 .11235  

 Chk Pass

  Be3130A
 313.042 {108}

 (Y_3710A)
 ppm

 .05328      
 .00132
 2.4690

 .05180  
 .05370  
 .05433  

 Chk Pass

  Ca3179R
 317.933 {106}

 (Y_3710R)
 ppm

 50.677      
  1.346

 2.6565

 49.189  
 51.032  
 51.811  

 Chk Pass

  Cd2265A
 226.502 {449}

 (Y_2243A)
 ppm

 .05268      
 .00090
 1.7126

 .05178  
 .05267  
 .05358  

 Chk Pass

  Co2286A
 228.616 {447}

 (Y_2243A)
 ppm

 .10375      
 .00160
 1.5412

 .10201  
 .10408  
 .10516  

 Chk Pass

  Cr2677A
 267.716 {126}

 (Y_3710A)
 ppm

 .23008      
 .00466
 2.0251

 .22473  
 .23224  
 .23326  

 Chk Pass

  Cu3247A
 324.754 {104}

 (Y_3710A)
 ppm

 .28285      
 .00441
 1.5601

 .27801  
 .28387  
 .28666  

 Chk Pass

  Fe2599R
 259.940 {130}

 (Y_3710R)
 ppm

 1.5230      
  .0222

 1.4583

 1.4975  
 1.5378  
 1.5338  

 Chk Pass
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Sample Name: 140-12855-a-6-a PDS        Acquired: 10/9/2018 12:15:13        Type: Unk

Method: MT0007(v23) HF 083118(v3)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  K_7664R
 766.490 { 44}

 (Y_3710R)
 ppm

 48.797      
   .931

 1.9075

 47.823  
 48.890  
 49.677  

 Chk Pass

  Li6707R
 670.784 { 50}

 (Y_3710R)
 ppm

 .10448      
 .00252
 2.4076

 .10157  
 .10594  
 .10593  

 Chk Pass

  Mg2790R
 279.079 {121}

 (Y_3710R)
 ppm

 9.5382      
  .3132

 3.2832

 9.1849  
 9.6481  
 9.7817  

 Chk Pass

  Mn2576A
 257.610 {131}

 (Y_3710A)
 ppm

 .11025      
 .00239
 2.1637

 .10758  
 .11098  
 .11218  

 Chk Pass

  Mo2020A
 202.030 {467}

 (Y_2243A)
 ppm

 .52854      
 .00686
 1.2978

 .52072  
 .53133  
 .53356  

 Chk Pass

  aN
 330.237 {102}

 (Y_3710R)
 ppm

 50.413      
   .904

 1.7928

 49.465  
 51.264  
 50.508  

 Chk Pass

  Na5895R
 589.592 { 57}

 (Y_3710R)
 ppm

 50.352      
   .826

 1.6401

 49.530  
 50.344  
 51.181  

 Chk Pass

  Ni2316A
 231.604 {445}

 (Y_2243A)
 ppm

 .54064      
 .00808
 1.4953

 .53166  
 .54293  
 .54734  

 Chk Pass

  P_1782A
 178.284 {489}

 (Y_2243A)
 ppm

 5.0878      
  .0565

 1.1103

 5.0249  
 5.1042  
 5.1342  

 Chk Pass

  bP
 220.353 {153}

 (Y_3710A)
 ppm

 .10403      
 .00557
 5.3497

 .09879  
 .10342  
 .10988  

 Chk Pass

  Pb2203A
 220.353 {453}

 (Y_2243A)
 ppm

 .10760      
 .00257
 2.3855

 .10592  
 .10633  
 .11056  

 Chk Pass

  Sb2068A
 206.833 {463}

 (Y_2243A)
 ppm

 .49665      
 .00575
 1.1574

 .49026  
 .49829  
 .50140  

 Chk Pass
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Sample Name: 140-12855-a-6-a PDS        Acquired: 10/9/2018 12:15:13        Type: Unk

Method: MT0007(v23) HF 083118(v3)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  Se1960A
 196.090 {472}

 (Y_2243A)
 ppm

 .17268      
 .00096
 .55611

 .17180  
 .17255  
 .17370  

 Chk Pass

  Si2506R
 250.690 {134}

 (Y_3710R)
 ppm

 6.1470      
  .1045

 1.6995

 6.0269  
 6.2167  
 6.1974  

 Chk Pass

  Sn1899A
 189.989 {477}

 (Y_2243A)
 ppm

 .63398      
 .00619
 .97603

 .62712  
 .63566  
 .63915  

 Chk Pass

  Sr4215R
 421.552 { 80}

 (Y_3710R)
 ppm

 .51106      
 .00954
 1.8670

 .50064  
 .51318  
 .51937  

 Chk Pass

  Ti3349R
 334.941 {101}

 (Y_3710R)
 ppm

 .11223      
 .00285
 2.5359

 .10895  
 .11390  
 .11385  

 Chk Pass

  Tl1908A
 190.856 {477}

 (Y_2243A)
 ppm

 .41201      
 .00807
 1.9585

 .40279  
 .41550  
 .41776  

 Chk Pass

  V_2924A
 292.402 {115}

 (Y_3710A)
 ppm

 .20658      
 .00402
 1.9456

 .20206  
 .20795  
 .20974  

 Chk Pass

  Zn2138A
 213.856 {457}

 (Y_2243A)
 ppm

 .70339      
 .00661
 .93933

 .69604  
 .70530  
 .70883  

 Chk Pass
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Sample Name: 140-12855-a-6-a PDS        Acquired: 10/9/2018 12:15:13        Type: Unk

Method: MT0007(v23) HF 083118(v3)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Int. Std.
Line
Units
Avg
Stddev
%RSD

#1
#2
#3

  Y_2243A
 224.306 {450}

 Cts/S
 6565.9      

   48.2
 .73445

 6513.7  
 6575.4  
 6608.7  

  Y_3710A
 371.030 { 91}

 Cts/S
 214240.      

   1192.
 .55638

 213040.  
 214250.  
 215430.  

  Y_3710R
 371.030 { 91}2

 Cts/S
 14523.      

    28.
 .18984

 14540.  
 14491.  
 14538.  
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Sample Name: 140-12855-a-6-a PDSD        Acquired: 10/9/2018 12:19:59        Type: Unk

Method: MT0007(v23) HF 083118(v3)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  Ag3280A
 328.068 {103}

 (Y_3710A)
 ppm

 .51727      
 .00163
 .31489

 .51805  
 .51836  
 .51540  

 Chk Pass

  Al3082R
 308.215 {109}

 (Y_3710R)
 ppm

 2.2520      
  .0262

 1.1635

 2.2470  
 2.2287  
 2.2803  

 Chk Pass

  As1890A
 189.042 {478}

 (Y_2243A)
 ppm

 .09875      
 .00242
 2.4497

 .09725  
 .09747  
 .10154  

 Chk Pass

  B_2496A
 249.678 {135}

 (Y_3710A)
 ppm

 1.5282      
  .0056

 .36850

 1.5229  
 1.5341  
 1.5274  

 Chk Pass

  Ba4554R
 455.403 { 74}

 (Y_3710R)
 ppm

 .11044      
 .00181
 1.6415

 .10835  
 .11158  
 .11140  

 Chk Pass

  Be3130A
 313.042 {108}

 (Y_3710A)
 ppm

 .05312      
 .00081
 1.5314

 .05218  
 .05360  
 .05358  

 Chk Pass

  Ca3179R
 317.933 {106}

 (Y_3710R)
 ppm

 50.498      
   .343

 .68018

 50.148  
 50.512  
 50.834  

 Chk Pass

  Cd2265A
 226.502 {449}

 (Y_2243A)
 ppm

 .05235      
 .00035
 .67488

 .05198  
 .05241  
 .05268  

 Chk Pass

  Co2286A
 228.616 {447}

 (Y_2243A)
 ppm

 .10339      
 .00082
 .78989

 .10253  
 .10350  
 .10415  

 Chk Pass

  Cr2677A
 267.716 {126}

 (Y_3710A)
 ppm

 .22932      
 .00223
 .97258

 .22674  
 .23063  
 .23058  

 Chk Pass

  Cu3247A
 324.754 {104}

 (Y_3710A)
 ppm

 .28335      
 .00307
 1.0843

 .27984  
 .28465  
 .28556  

 Chk Pass

  Fe2599R
 259.940 {130}

 (Y_3710R)
 ppm

 1.5109      
  .0165

 1.0915

 1.5009  
 1.5018  
 1.5299  

 Chk Pass
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Sample Name: 140-12855-a-6-a PDSD        Acquired: 10/9/2018 12:19:59        Type: Unk

Method: MT0007(v23) HF 083118(v3)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  K_7664R
 766.490 { 44}

 (Y_3710R)
 ppm

 48.772      
   .524

 1.0738

 48.171  
 49.133  
 49.011  

 Chk Pass

  Li6707R
 670.784 { 50}

 (Y_3710R)
 ppm

 .10426      
 .00093
 .89259

 .10319  
 .10487  
 .10472  

 Chk Pass

  Mg2790R
 279.079 {121}

 (Y_3710R)
 ppm

 9.5287      
  .0442

 .46335

 9.4913  
 9.5173  
 9.5774  

 Chk Pass

  Mn2576A
 257.610 {131}

 (Y_3710A)
 ppm

 .10985      
 .00088
 .80118

 .10884  
 .11033  
 .11039  

 Chk Pass

  Mo2020A
 202.030 {467}

 (Y_2243A)
 ppm

 .52726      
 .00097
 .18459

 .52638  
 .52709  
 .52830  

 Chk Pass

  aN
 330.237 {102}

 (Y_3710R)
 ppm

 50.303      
   .608

 1.2093

 49.650  
 50.404  
 50.854  

 Chk Pass

  Na5895R
 589.592 { 57}

 (Y_3710R)
 ppm

 50.368      
   .588

 1.1678

 49.692  
 50.761  
 50.652  

 Chk Pass

  Ni2316A
 231.604 {445}

 (Y_2243A)
 ppm

 .53785      
 .00264
 .49082

 .53496  
 .53847  
 .54013  

 Chk Pass

  P_1782A
 178.284 {489}

 (Y_2243A)
 ppm

 5.0659      
  .0028

 .05577

 5.0663  
 5.0629  
 5.0686  

 Chk Pass

  bP
 220.353 {153}

 (Y_3710A)
 ppm

 .10763      
 .00285
 2.6465

 .10547  
 .10657  
 .11086  

 Chk Pass

  Pb2203A
 220.353 {453}

 (Y_2243A)
 ppm

 .10618      
 .00127
 1.1948

 .10473  
 .10706  
 .10675  

 Chk Pass

  Sb2068A
 206.833 {463}

 (Y_2243A)
 ppm

 .49635      
 .00210
 .42315

 .49583  
 .49866  
 .49456  

 Chk Pass
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Sample Name: 140-12855-a-6-a PDSD        Acquired: 10/9/2018 12:19:59        Type: Unk

Method: MT0007(v23) HF 083118(v3)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  Se1960A
 196.090 {472}

 (Y_2243A)
 ppm

 .17021      
 .00227
 1.3361

 .17084  
 .16769  
 .17211  

 Chk Pass

  Si2506R
 250.690 {134}

 (Y_3710R)
 ppm

 6.1105      
  .0670

 1.0968

 6.0485  
 6.1014  
 6.1816  

 Chk Pass

  Sn1899A
 189.989 {477}

 (Y_2243A)
 ppm

 .62982      
 .00351
 .55719

 .62588  
 .63261  
 .63098  

 Chk Pass

  Sr4215R
 421.552 { 80}

 (Y_3710R)
 ppm

 .51097      
 .00739
 1.4467

 .50248  
 .51440  
 .51602  

 Chk Pass

  Ti3349R
 334.941 {101}

 (Y_3710R)
 ppm

 .11201      
 .00207
 1.8441

 .10962  
 .11326  
 .11314  

 Chk Pass

  Tl1908A
 190.856 {477}

 (Y_2243A)
 ppm

 .40740      
 .00255
 .62649

 .40505  
 .40704  
 .41012  

 Chk Pass

  V_2924A
 292.402 {115}

 (Y_3710A)
 ppm

 .20631      
 .00303
 1.4696

 .20282  
 .20829  
 .20783  

 Chk Pass

  Zn2138A
 213.856 {457}

 (Y_2243A)
 ppm

 .70059      
 .00148
 .21194

 .69909  
 .70206  
 .70062  

 Chk Pass
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Sample Name: 140-12855-a-6-a PDSD        Acquired: 10/9/2018 12:19:59        Type: Unk

Method: MT0007(v23) HF 083118(v3)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Int. Std.
Line
Units
Avg
Stddev
%RSD

#1
#2
#3

  Y_2243A
 224.306 {450}

 Cts/S
 6603.5      

   57.4
 .86939

 6541.2  
 6614.9  
 6654.3  

  Y_3710A
 371.030 { 91}

 Cts/S
 214800.      

   1283.
 .59718

 213570.  
 214690.  
 216130.  

  Y_3710R
 371.030 { 91}2

 Cts/S
 14610.      

   177.
 1.2135

 14405.  
 14708.  
 14715.  
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Sample Name: 140-12855-a-8-a        Acquired: 10/9/2018 12:24:46        Type: Unk

Method: MT0007(v23) HF 083118(v3)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  Ag3280A
 328.068 {103}

 (Y_3710A)
 ppm

 .50563      
 .00191
 .37847

 .50361  
 .50586  
 .50742  

 Chk Pass

  Al3082R
 308.215 {109}

 (Y_3710R)
 ppm

 .21145      
 .03335
 15.774

 .23644  
 .22433  
 .17358  

 Chk Pass

  As1890A
 189.042 {478}

 (Y_2243A)
 ppm

 -.00026      
  .00044
 165.37

 -.00077  
  .00001  
 -.00003  

 Chk Pass

  B_2496A
 249.678 {135}

 (Y_3710A)
 ppm

 .26381      
 .00138
 .52370

 .26540  
 .26302  
 .26300  

 Chk Pass

  Ba4554R
 455.403 { 74}

 (Y_3710R)
 ppm

 .00463      
 .00037
 8.0089

 .00463  
 .00500  
 .00426  

 Chk Pass

  Be3130A
 313.042 {108}

 (Y_3710A)
 ppm

 -.00000      
  .00002
 474.52

 -.00002  
  .00001  
  .00001  

 Chk Pass

  Ca3179R
 317.933 {106}

 (Y_3710R)
 ppm

 1.0139      
  .0280

 2.7573

 1.0243  
 1.0352  
  .98227  

 Chk Pass

  Cd2265A
 226.502 {449}

 (Y_2243A)
 ppm

 .00066      
 .00008
 11.924

 .00057  
 .00070  
 .00071  

 Chk Pass

  Co2286A
 228.616 {447}

 (Y_2243A)
 ppm

 .00035      
 .00010
 28.197

 .00024  
 .00042  
 .00040  

 Chk Pass

  Cr2677A
 267.716 {126}

 (Y_3710A)
 ppm

 .01364      
 .00035
 2.5725

 .01391  
 .01324  
 .01375  

 Chk Pass

  Cu3247A
 324.754 {104}

 (Y_3710A)
 ppm

 .02243      
 .00017
 .77699

 .02250  
 .02223  
 .02255  

 Chk Pass

  Fe2599R
 259.940 {130}

 (Y_3710R)
 ppm

 .33827      
 .01122
 3.3157

 .34454  
 .34495  
 .32532  

 Chk Pass
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Sample Name: 140-12855-a-8-a        Acquired: 10/9/2018 12:24:46        Type: Unk

Method: MT0007(v23) HF 083118(v3)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  K_7664R
 766.490 { 44}

 (Y_3710R)
 ppm

 .53823      
 .01787
 3.3207

 .55252  
 .54399  
 .51819  

 Chk Pass

  Li6707R
 670.784 { 50}

 (Y_3710R)
 ppm

 .00103      
 .00069
 66.697

 .00159  
 .00026  
 .00124  

 Chk Pass

  Mg2790R
 279.079 {121}

 (Y_3710R)
 ppm

 .09842      
 .02457
 24.963

 .11086  
 .11428  
 .07012  

 Chk Pass

  Mn2576A
 257.610 {131}

 (Y_3710A)
 ppm

 .00509      
 .00004
 .71163

 .00506  
 .00509  
 .00513  

 Chk Pass

  Mo2020A
 202.030 {467}

 (Y_2243A)
 ppm

 .00140      
 .00020
 13.960

 .00157  
 .00146  
 .00119  

 Chk Pass

  aN
 330.237 {102}

 (Y_3710R)
 ppm

 .21533      
 .66832
 310.37

 -.29701  
  .97127  
 -.02828  

 Chk Pass

  Na5895R
 589.592 { 57}

 (Y_3710R)
 ppm

 .84254      
 .02630
 3.1209

 .86141  
 .85371  
 .81251  

 Chk Pass

  Ni2316A
 231.604 {445}

 (Y_2243A)
 ppm

 .01307      
 .00013
 .99345

 .01300  
 .01299  
 .01322  

 Chk Pass

  P_1782A
 178.284 {489}

 (Y_2243A)
 ppm

 .23315      
 .00281
 1.2063

 .23636  
 .23194  
 .23114  

 Chk Pass

  bP
 220.353 {153}

 (Y_3710A)
 ppm

 .00442      
 .00178
 40.153

 .00237  
 .00548  
 .00542  

 Chk Pass

  Pb2203A
 220.353 {453}

 (Y_2243A)
 ppm

 .00559      
 .00040
 7.1815

 .00529  
 .00605  
 .00544  

 Chk Pass

  Sb2068A
 206.833 {463}

 (Y_2243A)
 ppm

 .00064      
 .00182
 282.59

 .00267  
 .00012  

 -.00086  

 Chk Pass
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Sample Name: 140-12855-a-8-a        Acquired: 10/9/2018 12:24:46        Type: Unk

Method: MT0007(v23) HF 083118(v3)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  Se1960A
 196.090 {472}

 (Y_2243A)
 ppm

 .01050      
 .00203
 19.332

 .01204  
 .00820  
 .01125  

 Chk Pass

  Si2506R
 250.690 {134}

 (Y_3710R)
 ppm

 .63708      
 .04218
 6.6209

 .67260  
 .64818  
 .59046  

 Chk Pass

  Sn1899A
 189.989 {477}

 (Y_2243A)
 ppm

 .20798      
 .00050
 .23821

 .20824  
 .20741  
 .20829  

 Chk Pass

  Sr4215R
 421.552 { 80}

 (Y_3710R)
 ppm

 .00318      
 .00012
 3.9017

 .00317  
 .00330  
 .00306  

 Chk Pass

  Ti3349R
 334.941 {101}

 (Y_3710R)
 ppm

 .00505      
 .00061
 12.053

 .00575  
 .00464  
 .00476  

 Chk Pass

  Tl1908A
 190.856 {477}

 (Y_2243A)
 ppm

 .00367      
 .00072
 19.733

 .00431  
 .00382  
 .00289  

 Chk Pass

  V_2924A
 292.402 {115}

 (Y_3710A)
 ppm

 .00029      
 .00033
 111.43

 .00033  
 -.00005  
  .00060  

 Chk Pass

  Zn2138A
 213.856 {457}

 (Y_2243A)
 ppm

 .08332      
 .00009
 .10852

 .08342  
 .08324  
 .08331  

 Chk Pass
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Sample Name: 140-12855-a-8-a        Acquired: 10/9/2018 12:24:46        Type: Unk

Method: MT0007(v23) HF 083118(v3)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Int. Std.
Line
Units
Avg
Stddev
%RSD

#1
#2
#3

  Y_2243A
 224.306 {450}

 Cts/S
 6755.1      

   44.6
 .66088

 6708.3  
 6797.2  
 6759.8  

  Y_3710A
 371.030 { 91}

 Cts/S
 220060.      

    605.
 .27499

 220750.  
 219820.  
 219620.  

  Y_3710R
 371.030 { 91}2

 Cts/S
 15092.      

   386.
 2.5573

 14887.  
 14853.  
 15538.  
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Sample Name: 140-12855-a-10-a        Acquired: 10/9/2018 12:29:43        Type: Unk

Method: MT0007(v23) HF 083118(v3)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  Ag3280A
 328.068 {103}

 (Y_3710A)
 ppm

 .52957      
 .00648
 1.2242

 .52214  
 .53249  
 .53408  

 Chk Pass

  Al3082R
 308.215 {109}

 (Y_3710R)
 ppm

 .17106      
 .00926
 5.4155

 .17546  
 .17730  
 .16042  

 Chk Pass

  As1890A
 189.042 {478}

 (Y_2243A)
 ppm

 -.00103      
  .00071
 69.008

 -.00180  
 -.00090  
 -.00040  

 Chk Pass

  B_2496A
 249.678 {135}

 (Y_3710A)
 ppm

 .24751      
 .00329
 1.3296

 .24379  
 .24869  
 .25005  

 Chk Pass

  Ba4554R
 455.403 { 74}

 (Y_3710R)
 ppm

 .00471      
 .00013
 2.7508

 .00486  
 .00463  
 .00464  

 Chk Pass

  Be3130A
 313.042 {108}

 (Y_3710A)
 ppm

 -.00001      
  .00001
 79.374

 -.00000  
 -.00001  
 -.00002  

 Chk Pass

  Ca3179R
 317.933 {106}

 (Y_3710R)
 ppm

 1.0298      
  .0028

 .27607

 1.0274  
 1.0329  
 1.0290  

 Chk Pass

  Cd2265A
 226.502 {449}

 (Y_2243A)
 ppm

 .00047      
 .00004
 9.6157

 .00051  
 .00046  
 .00042  

 Chk Pass

  Co2286A
 228.616 {447}

 (Y_2243A)
 ppm

 .00017      
 .00008
 51.234

 .00008  
 .00025  
 .00016  

 Chk Pass

  Cr2677A
 267.716 {126}

 (Y_3710A)
 ppm

 .01345      
 .00008
 .62680

 .01336  
 .01345  
 .01353  

 Chk Pass

  Cu3247A
 324.754 {104}

 (Y_3710A)
 ppm

 .02191      
 .00022
 1.0019

 .02172  
 .02186  
 .02215  

 Chk Pass

  Fe2599R
 259.940 {130}

 (Y_3710R)
 ppm

 .34885      
 .00050
 .14404

 .34892  
 .34832  
 .34932  

 Chk Pass
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Sample Name: 140-12855-a-10-a        Acquired: 10/9/2018 12:29:43        Type: Unk

Method: MT0007(v23) HF 083118(v3)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  K_7664R
 766.490 { 44}

 (Y_3710R)
 ppm

 .51738      
 .00826
 1.5963

 .50790  
 .52298  
 .52127  

 Chk Pass

  Li6707R
 670.784 { 50}

 (Y_3710R)
 ppm

 .00194      
 .00085
 43.890

 .00178  
 .00286  
 .00118  

 Chk Pass

  Mg2790R
 279.079 {121}

 (Y_3710R)
 ppm

 .07516      
 .02277
 30.297

 .08949  
 .08709  
 .04890  

 Chk Pass

  Mn2576A
 257.610 {131}

 (Y_3710A)
 ppm

 .00500      
 .00011
 2.2099

 .00489  
 .00501  
 .00511  

 Chk Pass

  Mo2020A
 202.030 {467}

 (Y_2243A)
 ppm

 .00126      
 .00015
 11.633

 .00142  
 .00121  
 .00114  

 Chk Pass

  aN
 330.237 {102}

 (Y_3710R)
 ppm

 -.32663      
 1.4067
 430.67

 -1.8197  
   .97394  
  -.13418  

 Chk Pass

  Na5895R
 589.592 { 57}

 (Y_3710R)
 ppm

 .79602      
 .00432
 .54312

 .80062  
 .79539  
 .79204  

 Chk Pass

  Ni2316A
 231.604 {445}

 (Y_2243A)
 ppm

 .01070      
 .00017
 1.5946

 .01061  
 .01060  
 .01090  

 Chk Pass

  P_1782A
 178.284 {489}

 (Y_2243A)
 ppm

 .23177      
 .00125
 .53916

 .23249  
 .23032  
 .23249  

 Chk Pass

  bP
 220.353 {153}

 (Y_3710A)
 ppm

 .00507      
 .00079
 15.641

 .00530  
 .00572  
 .00419  

 Chk Pass

  Pb2203A
 220.353 {453}

 (Y_2243A)
 ppm

 .00622      
 .00080
 12.882

 .00570  
 .00715  
 .00583  

 Chk Pass

  Sb2068A
 206.833 {463}

 (Y_2243A)
 ppm

 .00224      
 .00079
 35.125

 .00254  
 .00134  
 .00283  

 Chk Pass
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Sample Name: 140-12855-a-10-a        Acquired: 10/9/2018 12:29:43        Type: Unk

Method: MT0007(v23) HF 083118(v3)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  Se1960A
 196.090 {472}

 (Y_2243A)
 ppm

 .00984      
 .00128
 13.005

 .01032  
 .00839  
 .01081  

 Chk Pass

  Si2506R
 250.690 {134}

 (Y_3710R)
 ppm

 .58640      
 .00750
 1.2787

 .57818  
 .58815  
 .59286  

 Chk Pass

  Sn1899A
 189.989 {477}

 (Y_2243A)
 ppm

 .18607      
 .00118
 .63643

 .18541  
 .18744  
 .18536  

 Chk Pass

  Sr4215R
 421.552 { 80}

 (Y_3710R)
 ppm

 .00248      
 .00009
 3.8152

 .00237  
 .00254  
 .00253  

 Chk Pass

  Ti3349R
 334.941 {101}

 (Y_3710R)
 ppm

 .00512      
 .00053
 10.340

 .00551  
 .00534  
 .00452  

 Chk Pass

  Tl1908A
 190.856 {477}

 (Y_2243A)
 ppm

 .00149      
 .00218
 146.26

 .00150  
 .00367  

 -.00069  

 Chk Pass

  V_2924A
 292.402 {115}

 (Y_3710A)
 ppm

 .00012      
 .00010
 84.268

 .00022  
 .00003  
 .00010  

 Chk Pass

  Zn2138A
 213.856 {457}

 (Y_2243A)
 ppm

 .09984      
 .00013
 .12567

 .09999  
 .09980  
 .09975  

 Chk Pass
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Sample Name: 140-12855-a-10-a        Acquired: 10/9/2018 12:29:43        Type: Unk

Method: MT0007(v23) HF 083118(v3)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Int. Std.
Line
Units
Avg
Stddev
%RSD

#1
#2
#3

  Y_2243A
 224.306 {450}

 Cts/S
 6618.8      

   42.9
 .64811

 6572.9  
 6625.6  
 6657.9  

  Y_3710A
 371.030 { 91}

 Cts/S
 217620.      

    940.
 .43192

 218710.  
 217000.  
 217170.  

  Y_3710R
 371.030 { 91}2

 Cts/S
 14557.      

   101.
 .69254

 14485.  
 14515.  
 14672.  
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Sample Name: 140-12855-a-12-a        Acquired: 10/9/2018 12:34:40        Type: Unk

Method: MT0007(v23) HF 083118(v3)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  Ag3280A
 328.068 {103}

 (Y_3710A)
 ppm

 .47748      
 .00321
 .67206

 .48061  
 .47764  
 .47419  

 Chk Pass

  Al3082R
 308.215 {109}

 (Y_3710R)
 ppm

 .27623      
 .02406
 8.7085

 .26198  
 .26270  
 .30400  

 Chk Pass

  As1890A
 189.042 {478}

 (Y_2243A)
 ppm

 -.00022      
  .00135
 603.84

 -.00157  
 -.00022  
  .00113  

 Chk Pass

  B_2496A
 249.678 {135}

 (Y_3710A)
 ppm

 .27384      
 .00137
 .49946

 .27542  
 .27318  
 .27293  

 Chk Pass

  Ba4554R
 455.403 { 74}

 (Y_3710R)
 ppm

 .00511      
 .00015
 2.8779

 .00528  
 .00505  
 .00500  

 Chk Pass

  Be3130A
 313.042 {108}

 (Y_3710A)
 ppm

 -.00000      
  .00000
 135.14

 -.00001  
 -.00000  
 -.00000  

 Chk Pass

  Ca3179R
 317.933 {106}

 (Y_3710R)
 ppm

 1.2316      
  .0084

 .67994

 1.2226  
 1.2391  
 1.2331  

 Chk Pass

  Cd2265A
 226.502 {449}

 (Y_2243A)
 ppm

 .00060      
 .00009
 14.492

 .00054  
 .00056  
 .00070  

 Chk Pass

  Co2286A
 228.616 {447}

 (Y_2243A)
 ppm

 .00040      
 .00013
 32.887

 .00028  
 .00054  
 .00038  

 Chk Pass

  Cr2677A
 267.716 {126}

 (Y_3710A)
 ppm

 .01537      
 .00007
 .43236

 .01537  
 .01544  
 .01530  

 Chk Pass

  Cu3247A
 324.754 {104}

 (Y_3710A)
 ppm

 .02056      
 .00011
 .53516

 .02067  
 .02056  
 .02045  

 Chk Pass

  Fe2599R
 259.940 {130}

 (Y_3710R)
 ppm

 .41723      
 .00224
 .53746

 .41476  
 .41915  
 .41776  

 Chk Pass
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Sample Name: 140-12855-a-12-a        Acquired: 10/9/2018 12:34:40        Type: Unk

Method: MT0007(v23) HF 083118(v3)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  K_7664R
 766.490 { 44}

 (Y_3710R)
 ppm

 .45675      
 .00533
 1.1661

 .46140  
 .45790  
 .45094  

 Chk Pass

  Li6707R
 670.784 { 50}

 (Y_3710R)
 ppm

 .00095      
 .00037
 39.479

 .00138  
 .00079  
 .00068  

 Chk Pass

  Mg2790R
 279.079 {121}

 (Y_3710R)
 ppm

 .13613      
 .02392
 17.575

 .10858  
 .15168  
 .14812  

 Chk Pass

  Mn2576A
 257.610 {131}

 (Y_3710A)
 ppm

 .00592      
 .00003
 .56915

 .00596  
 .00591  
 .00589  

 Chk Pass

  Mo2020A
 202.030 {467}

 (Y_2243A)
 ppm

 .00121      
 .00028
 23.100

 .00143  
 .00089  
 .00130  

 Chk Pass

  aN
 330.237 {102}

 (Y_3710R)
 ppm

 .48236      
 .46138
 95.650

 -.04002  
  .83413  
  .65298  

 Chk Pass

  Na5895R
 589.592 { 57}

 (Y_3710R)
 ppm

 .86906      
 .00653
 .75110

 .87091  
 .87446  
 .86180  

 Chk Pass

  Ni2316A
 231.604 {445}

 (Y_2243A)
 ppm

 .01140      
 .00033
 2.8828

 .01114  
 .01129  
 .01177  

 Chk Pass

  P_1782A
 178.284 {489}

 (Y_2243A)
 ppm

 .23421      
 .00117
 .50151

 .23553  
 .23381  
 .23329  

 Chk Pass

  bP
 220.353 {153}

 (Y_3710A)
 ppm

 .00541      
 .00213
 39.313

 .00300  
 .00623  
 .00701  

 Chk Pass

  Pb2203A
 220.353 {453}

 (Y_2243A)
 ppm

 .00290      
 .00041
 14.283

 .00332  
 .00249  
 .00290  

 Chk Pass

  Sb2068A
 206.833 {463}

 (Y_2243A)
 ppm

 .00080      
 .00091
 113.17

 .00166  
 .00090  

 -.00015  

 Chk Pass
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Sample Name: 140-12855-a-12-a        Acquired: 10/9/2018 12:34:40        Type: Unk

Method: MT0007(v23) HF 083118(v3)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  Se1960A
 196.090 {472}

 (Y_2243A)
 ppm

 .01146      
 .00012
 1.0489

 .01132  
 .01152  
 .01154  

 Chk Pass

  Si2506R
 250.690 {134}

 (Y_3710R)
 ppm

 .66179      
 .00142
 .21410

 .66031  
 .66192  
 .66313  

 Chk Pass

  Sn1899A
 189.989 {477}

 (Y_2243A)
 ppm

 .20892      
 .00101
 .48230

 .20786  
 .20905  
 .20986  

 Chk Pass

  Sr4215R
 421.552 { 80}

 (Y_3710R)
 ppm

 .00369      
 .00007
 1.9376

 .00376  
 .00368  
 .00362  

 Chk Pass

  Ti3349R
 334.941 {101}

 (Y_3710R)
 ppm

 .00548      
 .00046
 8.4778

 .00532  
 .00600  
 .00511  

 Chk Pass

  Tl1908A
 190.856 {477}

 (Y_2243A)
 ppm

 -.00123      
  .00361
 294.46

 -.00263  
  .00288  
 -.00392  

 Chk Pass

  V_2924A
 292.402 {115}

 (Y_3710A)
 ppm

 .00044      
 .00014
 32.584

 .00059  
 .00031  
 .00042  

 Chk Pass

  Zn2138A
 213.856 {457}

 (Y_2243A)
 ppm

 .07900      
 .00037
 .46635

 .07941  
 .07888  
 .07870  

 Chk Pass
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Sample Name: 140-12855-a-12-a        Acquired: 10/9/2018 12:34:40        Type: Unk

Method: MT0007(v23) HF 083118(v3)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Int. Std.
Line
Units
Avg
Stddev
%RSD

#1
#2
#3

  Y_2243A
 224.306 {450}

 Cts/S
 6762.9      

   41.4
 .61256

 6716.3  
 6776.8  
 6795.6  

  Y_3710A
 371.030 { 91}

 Cts/S
 219330.      

   1617.
 .73737

 217500.  
 219920.  
 220570.  

  Y_3710R
 371.030 { 91}2

 Cts/S
 14902.      

    50.
 .33826

 14929.  
 14844.  
 14934.  
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Sample Name: 140-12855-a-6-a SD@5        Acquired: 10/9/2018 12:39:37        Type: Unk

Method: MT0007(v23) HF 083118(v3)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 2ML TO 10ML

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  Ag3280A
 328.068 {103}

 (Y_3710A)
 ppm

 .10054      
 .00053
 .53058

 .10109  
 .10002  
 .10051  

 Chk Pass

  Al3082R
 308.215 {109}

 (Y_3710R)
 ppm

 .05040      
 .00470
 9.3177

 .04594  
 .04996  
 .05530  

 Chk Pass

  As1890A
 189.042 {478}

 (Y_2243A)
 ppm

 .00042      
 .00080
 191.84

 .00104  
 -.00049  
  .00070  

 Chk Pass

  B_2496A
 249.678 {135}

 (Y_3710A)
 ppm

 .12910      
 .00082
 .63269

 .12819  
 .12935  
 .12976  

 Chk Pass

  Ba4554R
 455.403 { 74}

 (Y_3710R)
 ppm

 .00184      
 .00017
 9.2779

 .00196  
 .00192  
 .00165  

 Chk Pass

  Be3130A
 313.042 {108}

 (Y_3710A)
 ppm

 -.00001      
  .00000
 64.566

 -.00001  
 -.00000  
 -.00001  

 Chk Pass

  Ca3179R
 317.933 {106}

 (Y_3710R)
 ppm

 .31134      
 .00313
 1.0050

 .30796  
 .31414  
 .31193  

 Chk Pass

  Cd2265A
 226.502 {449}

 (Y_2243A)
 ppm

 .00023      
 .00005
 23.228

 .00018  
 .00029  
 .00021  

 Chk Pass

  Co2286A
 228.616 {447}

 (Y_2243A)
 ppm

 .00030      
 .00009
 31.248

 .00020  
 .00038  
 .00034  

 Chk Pass

  Cr2677A
 267.716 {126}

 (Y_3710A)
 ppm

 .00559      
 .00021
 3.7948

 .00580  
 .00560  
 .00538  

 Chk Pass

  Cu3247A
 324.754 {104}

 (Y_3710A)
 ppm

 .00698      
 .00012
 1.6813

 .00710  
 .00686  
 .00698  

 Chk Pass

  Fe2599R
 259.940 {130}

 (Y_3710R)
 ppm

 .14468      
 .00334
 2.3110

 .14654  
 .14082  
 .14668  

 Chk Pass
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Sample Name: 140-12855-a-6-a SD@5        Acquired: 10/9/2018 12:39:37        Type: Unk

Method: MT0007(v23) HF 083118(v3)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 2ML TO 10ML

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  K_7664R
 766.490 { 44}

 (Y_3710R)
 ppm

 .18228      
 .02434
 13.350

 .20482  
 .15648  
 .18556  

 Chk Pass

  Li6707R
 670.784 { 50}

 (Y_3710R)
 ppm

 .00058      
 .00158
 270.87

 .00047  
 -.00094  
  .00221  

 Chk Pass

  Mg2790R
 279.079 {121}

 (Y_3710R)
 ppm

 .01359      
 .02163
 159.11

 .00503  
 .03819  

 -.00244  

 Chk Pass

  Mn2576A
 257.610 {131}

 (Y_3710A)
 ppm

 .00204      
 .00010
 5.0881

 .00195  
 .00202  
 .00215  

 Chk Pass

  Mo2020A
 202.030 {467}

 (Y_2243A)
 ppm

 .00050      
 .00013
 26.608

 .00055  
 .00059  
 .00035  

 Chk Pass

  aN
 330.237 {102}

 (Y_3710R)
 ppm

 -1.5150      
   .4592
 30.308

 -1.1694  
 -2.0360  
 -1.3395  

 Chk Pass

  Na5895R
 589.592 { 57}

 (Y_3710R)
 ppm

 .34118      
 .00399
 1.1688

 .34126  
 .34513  
 .33715  

 Chk Pass

  Ni2316A
 231.604 {445}

 (Y_2243A)
 ppm

 .00754      
 .00028
 3.7181

 .00729  
 .00784  
 .00748  

 Chk Pass

  P_1782A
 178.284 {489}

 (Y_2243A)
 ppm

 .06741      
 .00156
 2.3193

 .06921  
 .06643  
 .06659  

 Chk Pass

  bP
 220.353 {153}

 (Y_3710A)
 ppm

 .00085      
 .00178
 209.04

 .00235  
 .00130  

 -.00111  

 Chk Pass

  Pb2203A
 220.353 {453}

 (Y_2243A)
 ppm

 .00008      
 .00044
 528.55

 .00058  
 -.00011  
 -.00023  

 Chk Pass

  Sb2068A
 206.833 {463}

 (Y_2243A)
 ppm

 .00145      
 .00051
 35.444

 .00112  
 .00204  
 .00119  

 Chk Pass
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Sample Name: 140-12855-a-6-a SD@5        Acquired: 10/9/2018 12:39:37        Type: Unk

Method: MT0007(v23) HF 083118(v3)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 2ML TO 10ML

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  Se1960A
 196.090 {472}

 (Y_2243A)
 ppm

 .00114      
 .00288
 252.54

 .00446  
 -.00057  
 -.00047  

 Chk Pass

  Si2506R
 250.690 {134}

 (Y_3710R)
 ppm

 .27588      
 .01345
 4.8758

 .27427  
 .26331  
 .29007  

 Chk Pass

  Sn1899A
 189.989 {477}

 (Y_2243A)
 ppm

 .02868      
 .00095
 3.2988

 .02962  
 .02773  
 .02871  

 Chk Pass

  Sr4215R
 421.552 { 80}

 (Y_3710R)
 ppm

 .00108      
 .00011
 10.574

 .00106  
 .00098  
 .00121  

 Chk Pass

  Ti3349R
 334.941 {101}

 (Y_3710R)
 ppm

 .00183      
 .00066
 36.263

 .00231  
 .00210  
 .00107  

 Chk Pass

  Tl1908A
 190.856 {477}

 (Y_2243A)
 ppm

 .00204      
 .00198
 96.778

 .00384  
 -.00008  
  .00237  

 Chk Pass

  V_2924A
 292.402 {115}

 (Y_3710A)
 ppm

 .00017      
 .00013
 78.355

 .00031  
 .00015  
 .00005  

 Chk Pass

  Zn2138A
 213.856 {457}

 (Y_2243A)
 ppm

 .04322      
 .00013
 .28983

 .04312  
 .04317  
 .04336  

 Chk Pass
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Sample Name: 140-12855-a-6-a SD@5        Acquired: 10/9/2018 12:39:37        Type: Unk

Method: MT0007(v23) HF 083118(v3)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 2ML TO 10ML

Int. Std.
Line
Units
Avg
Stddev
%RSD

#1
#2
#3

  Y_2243A
 224.306 {450}

 Cts/S
 6752.6      

   12.4
 .18348

 6740.7  
 6765.4  
 6751.7  

  Y_3710A
 371.030 { 91}

 Cts/S
 219060.      

    825.
 .37673

 218110.  
 219400.  
 219650.  

  Y_3710R
 371.030 { 91}2

 Cts/S
 14951.      

   141.
 .94321

 14987.  
 14796.  
 15071.  
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Sample Name: CCV        Acquired: 10/9/2018 12:44:37        Type: QC

Method: MT0007(v23) HF 083118(v3)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

  Ag3280A
 328.068 {103}

 (Y_3710A)
 ppm

 .96463      
 .00066
 .06799

 .96539  
 .96425  
 .96425  

 Chk Pass

  Al3082R
 308.215 {109}

 (Y_3710R)
 ppm

 24.693      
   .026

 .10504

 24.694  
 24.719  
 24.667  

 Chk Pass

  As1890A
 189.042 {478}

 (Y_2243A)
 ppm

 .49414      
 .00175
 .35493

 .49577  
 .49436  
 .49228  

 Chk Pass

  B_2496A
 249.678 {135}

 (Y_3710A)
 ppm

 1.9714      
  .0024

 .12132

 1.9740  
 1.9693  
 1.9709  

 Chk Pass

  Ba4554R
 455.403 { 74}

 (Y_3710R)
 ppm

 2.0209      
  .0025

 .12455

 2.0220  
 2.0180  
 2.0227  

 Chk Pass

  Be3130A
 313.042 {108}

 (Y_3710A)
 ppm

 2.0489      
  .0135

 .65642

 2.0640  
 2.0442  
 2.0384  

 Chk Pass

  Ca3179R
 317.933 {106}

 (Y_3710R)
 ppm

 49.651      
   .046

 .09300

 49.704  
 49.618  
 49.631  

 Chk Pass

  Cd2265A
 226.502 {449}

 (Y_2243A)
 ppm

 .50663      
 .00032
 .06269

 .50652  
 .50699  
 .50638  

 Chk Pass

  Co2286A
 228.616 {447}

 (Y_2243A)
 ppm

 2.0375      
  .0018

 .08938

 2.0384  
 2.0354  
 2.0387  

 Chk Pass

  Cr2677A
 267.716 {126}

 (Y_3710A)
 ppm

 2.0164      
  .0053

 .26158

 2.0111  
 2.0165  
 2.0217  

 Chk Pass

  Cu3247A
 324.754 {104}

 (Y_3710A)
 ppm

 1.9928      
  .0029

 .14613

 1.9954  
 1.9896  
 1.9933  

 Chk Pass

  Fe2599R
 259.940 {130}

 (Y_3710R)
 ppm

 25.428      
   .023

 .08868

 25.409  
 25.453  
 25.423  

 Chk Pass
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Sample Name: CCV        Acquired: 10/9/2018 12:44:37        Type: QC

Method: MT0007(v23) HF 083118(v3)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

  K_7664R
 766.490 { 44}

 (Y_3710R)
 ppm

 49.969      
   .194

 .38816

 50.123  
 49.751  
 50.032  

 Chk Pass

  Li6707R
 670.784 { 50}

 (Y_3710R)
 ppm

 1.9456      
  .0036

 .18291

 1.9479  
 1.9415  
 1.9474  

 Chk Pass

  Mg2790R
 279.079 {121}

 (Y_3710R)
 ppm

 48.977      
   .038

 .07759

 48.935  
 48.988  
 49.009  

 Chk Pass

  Mn2576A
 257.610 {131}

 (Y_3710A)
 ppm

 1.9882      
  .0020

 .10246

 1.9865  
 1.9877  
 1.9905  

 Chk Pass

  Mo2020A
 202.030 {467}

 (Y_2243A)
 ppm

 2.0369      
  .0032

 .15479

 2.0396  
 2.0335  
 2.0377  

 Chk Pass

  aN
 330.237 {102}

 (Y_3710R)
 ppm

 48.523      
   .653

 1.3464

 48.471  
 49.201  
 47.898  

 Chk Pass

  Na5895R
 589.592 { 57}

 (Y_3710R)
 ppm

 49.977      
   .137

 .27502

 50.042  
 49.819  
 50.069  

 Chk Pass

  Ni2316A
 231.604 {445}

 (Y_2243A)
 ppm

 2.0097      
  .0020

 .09780

 2.0096  
 2.0078  
 2.0118  

 Chk Pass

  P_1782A
 178.284 {489}

 (Y_2243A)
 ppm

 1.9798      
  .0034

 .17364

 1.9826  
 1.9760  
 1.9808  

 Chk Pass

  bP
 220.353 {153}

 (Y_3710A)
 ppm

 .49854      
 .00343
 .68860

 .49595  
 .49724  
 .50243  

 Chk Pass

  Pb2203A
 220.353 {453}

 (Y_2243A)
 ppm

 .50264      
 .00068
 .13432

 .50265  
 .50197  
 .50332  

 Chk Pass

  Sb2068A
 206.833 {463}

 (Y_2243A)
 ppm

 .48751      
 .00140
 .28794

 .48828  
 .48589  
 .48836  

 Chk Pass
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Sample Name: CCV        Acquired: 10/9/2018 12:44:37        Type: QC

Method: MT0007(v23) HF 083118(v3)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

  Se1960A
 196.090 {472}

 (Y_2243A)
 ppm

 .49909      
 .00325
 .65178

 .50161  
 .50024  
 .49542  

 Chk Pass

  Si2506R
 250.690 {134}

 (Y_3710R)
 ppm

 1.9943      
  .0046

 .23097

 1.9977  
 1.9961  
 1.9890  

 Chk Pass

  Sn1899A
 189.989 {477}

 (Y_2243A)
 ppm

 2.0217      
  .0002

 .00788

 2.0216  
 2.0219  
 2.0218  

 Chk Pass

  Sr4215R
 421.552 { 80}

 (Y_3710R)
 ppm

 2.0167      
  .0005

 .02404

 2.0169  
 2.0162  
 2.0171  

 Chk Pass

  Ti3349R
 334.941 {101}

 (Y_3710R)
 ppm

 2.0249      
  .0032

 .15921

 2.0251  
 2.0216  
 2.0280  

 Chk Pass

  Tl1908A
 190.856 {477}

 (Y_2243A)
 ppm

 .99672      
 .00089
 .08911

 .99769  
 .99596  
 .99651  

 Chk Pass

  V_2924A
 292.402 {115}

 (Y_3710A)
 ppm

 2.0243      
  .0047

 .23254

 2.0191  
 2.0253  
 2.0284  

 Chk Pass

  Zn2138A
 213.856 {457}

 (Y_2243A)
 ppm

 2.0268      
  .0023

 .11460

 2.0288  
 2.0242  
 2.0274  

 Chk Pass
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Sample Name: CCV        Acquired: 10/9/2018 12:44:37        Type: QC

Method: MT0007(v23) HF 083118(v3)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Int. Std.
Line
Units
Avg
Stddev
%RSD

#1
#2
#3

  Y_2243A
 224.306 {450}

 Cts/S
 6598.2      

   27.2
 .41227

 6568.7  
 6622.2  
 6603.8  

  Y_3710A
 371.030 { 91}

 Cts/S
 214620.      

   1754.
 .81722

 212800.  
 214780.  
 216290.  

  Y_3710R
 371.030 { 91}2

 Cts/S
 14641.      

    20.
 .13670

 14619.  
 14657.  
 14646.  
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Sample Name: CCB        Acquired: 10/9/2018 12:49:30        Type: Unk

Method: MT0007(v23) HF 083118(v3)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  Ag3280A
 328.068 {103}

 (Y_3710A)
 ppm

 .00030      
 .00041
 136.26

 .00069  
 .00031  

 -.00012  

 Chk Pass

  Al3082R
 308.215 {109}

 (Y_3710R)
 ppm

 -.02633      
  .00421
 15.971

 -.02725  
 -.03000  
 -.02174  

 Chk Pass

  As1890A
 189.042 {478}

 (Y_2243A)
 ppm

 -.00026      
  .00059
 223.51

  .00041  
 -.00051  
 -.00069  

 Chk Pass

  B_2496A
 249.678 {135}

 (Y_3710A)
 ppm

 .00274      
 .00045
 16.431

 .00321  
 .00231  
 .00269  

 Chk Pass

  Ba4554R
 455.403 { 74}

 (Y_3710R)
 ppm

 .00001      
 .00007
 672.33

 .00009  
 -.00006  
 -.00000  

 Chk Pass

  Be3130A
 313.042 {108}

 (Y_3710A)
 ppm

 .00001      
 .00002
 264.99

 .00001  
 .00002  

 -.00001  

 Chk Pass

  Ca3179R
 317.933 {106}

 (Y_3710R)
 ppm

 .00253      
 .00298
 117.82

 .00395  
 -.00090  
  .00454  

 Chk Pass

  Cd2265A
 226.502 {449}

 (Y_2243A)
 ppm

 .00010      
 .00008
 76.880

 .00016  
 .00001  
 .00013  

 Chk Pass

  Co2286A
 228.616 {447}

 (Y_2243A)
 ppm

 .00004      
 .00007
 163.56

 .00000  
 .00000  
 .00012  

 Chk Pass

  Cr2677A
 267.716 {126}

 (Y_3710A)
 ppm

 .00009      
 .00033
 367.96

 .00047  
 -.00013  
 -.00007  

 Chk Pass

  Cu3247A
 324.754 {104}

 (Y_3710A)
 ppm

 -.00003      
  .00024
 938.59

  .00025  
 -.00014  
 -.00019  

 Chk Pass

  Fe2599R
 259.940 {130}

 (Y_3710R)
 ppm

 -.00004      
  .00248
 5831.9

  .00189  
  .00082  
 -.00284  

 Chk Pass
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Sample Name: CCB        Acquired: 10/9/2018 12:49:30        Type: Unk

Method: MT0007(v23) HF 083118(v3)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  K_7664R
 766.490 { 44}

 (Y_3710R)
 ppm

 .06647      
 .02115
 31.817

 .06666  
 .08752  
 .04523  

 Chk Pass

  Li6707R
 670.784 { 50}

 (Y_3710R)
 ppm

 .00081      
 .00063
 77.280

 .00122  
 .00113  
 .00009  

 Chk Pass

  Mg2790R
 279.079 {121}

 (Y_3710R)
 ppm

 -.00430      
  .00991
 230.70

 -.00876  
 -.01119  
  .00706  

 Chk Pass

  Mn2576A
 257.610 {131}

 (Y_3710A)
 ppm

 .00003      
 .00002
 58.904

 .00002  
 .00005  
 .00002  

 Chk Pass

  Mo2020A
 202.030 {467}

 (Y_2243A)
 ppm

 -.00020      
  .00017
 86.443

 -.00034  
 -.00001  
 -.00025  

 Chk Pass

  aN
 330.237 {102}

 (Y_3710R)
 ppm

 -.84654      
  .65174
 76.988

 -.44126  
 -1.5983  
  -.50003  

 Chk Pass

  Na5895R
 589.592 { 57}

 (Y_3710R)
 ppm

 .02373      
 .00300
 12.633

 .02641  
 .02429  
 .02049  

 Chk Pass

  Ni2316A
 231.604 {445}

 (Y_2243A)
 ppm

 -.00012      
  .00020
 170.89

 -.00019  
  .00011  
 -.00027  

 Chk Pass

  P_1782A
 178.284 {489}

 (Y_2243A)
 ppm

 -.00109      
  .00081
 74.014

 -.00199  
 -.00042  
 -.00087  

 Chk Pass

  bP
 220.353 {153}

 (Y_3710A)
 ppm

 -.00117      
  .00207
 177.74

 -.00349  
  .00051  
 -.00052  

 Chk Pass

  Pb2203A
 220.353 {453}

 (Y_2243A)
 ppm

 -.00147      
  .00118
 79.690

 -.00156  
 -.00261  
 -.00026  

 Chk Pass

  Sb2068A
 206.833 {463}

 (Y_2243A)
 ppm

 .00148      
 .00023
 15.432

 .00169  
 .00124  
 .00149  

 Chk Pass
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Sample Name: CCB        Acquired: 10/9/2018 12:49:30        Type: Unk

Method: MT0007(v23) HF 083118(v3)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  Se1960A
 196.090 {472}

 (Y_2243A)
 ppm

 .00058      
 .00034
 58.931

 .00028  
 .00096  
 .00051  

 Chk Pass

  Si2506R
 250.690 {134}

 (Y_3710R)
 ppm

 .00528      
 .00561
 106.29

 .00257  
 .01173  
 .00154  

 Chk Pass

  Sn1899A
 189.989 {477}

 (Y_2243A)
 ppm

 -.00013      
  .00053
 422.58

  .00042  
 -.00016  
 -.00064  

 Chk Pass

  Sr4215R
 421.552 { 80}

 (Y_3710R)
 ppm

 -.00005      
  .00006
 123.10

 -.00001  
 -.00011  
 -.00002  

 Chk Pass

  Ti3349R
 334.941 {101}

 (Y_3710R)
 ppm

 .00048      
 .00086
 178.88

 -.00020  
  .00144  
  .00020  

 Chk Pass

  Tl1908A
 190.856 {477}

 (Y_2243A)
 ppm

 .00533      
 .00268
 50.227

 .00255  
 .00554  
 .00789  

 Chk Pass

  V_2924A
 292.402 {115}

 (Y_3710A)
 ppm

 -.00003      
  .00049
 1643.3

  .00043  
  .00002  
 -.00054  

 Chk Pass

  Zn2138A
 213.856 {457}

 (Y_2243A)
 ppm

 -.00022      
  .00006
 27.047

 -.00024  
 -.00026  
 -.00015  

 Chk Pass
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Sample Name: CCB        Acquired: 10/9/2018 12:49:30        Type: Unk

Method: MT0007(v23) HF 083118(v3)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Int. Std.
Line
Units
Avg
Stddev
%RSD

#1
#2
#3

  Y_2243A
 224.306 {450}

 Cts/S
 6724.5      

   16.7
 .24816

 6707.2  
 6740.5  
 6725.9  

  Y_3710A
 371.030 { 91}

 Cts/S
 218620.      

    585.
 .26765

 219160.  
 218690.  
 218000.  

  Y_3710R
 371.030 { 91}2

 Cts/S
 14899.      

    87.
 .58686

 14990.  
 14893.  
 14815.  
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Sample Name: 140-12855-a-14-a        Acquired: 10/9/2018 12:54:33        Type: Unk

Method: MT0007(v23) HF 083118(v3)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  Ag3280A
 328.068 {103}

 (Y_3710A)
 ppm

 .37156      
 .00068
 .18337

 .37177  
 .37211  
 .37080  

 Chk Pass

  Al3082R
 308.215 {109}

 (Y_3710R)
 ppm

 .28121      
 .00905
 3.2175

 .28036  
 .29066  
 .27262  

 Chk Pass

  As1890A
 189.042 {478}

 (Y_2243A)
 ppm

 -.00141      
  .00070
 49.689

 -.00114  
 -.00220  
 -.00088  

 Chk Pass

  B_2496A
 249.678 {135}

 (Y_3710A)
 ppm

 .34037      
 .00102
 .30054

 .33970  
 .33988  
 .34155  

 Chk Pass

  Ba4554R
 455.403 { 74}

 (Y_3710R)
 ppm

 .00725      
 .00010
 1.3212

 .00735  
 .00721  
 .00717  

 Chk Pass

  Be3130A
 313.042 {108}

 (Y_3710A)
 ppm

 .00000      
 .00001
 482.08

 .00001  
 -.00000  
 -.00001  

 Chk Pass

  Ca3179R
 317.933 {106}

 (Y_3710R)
 ppm

 1.6804      
  .0065

 .38854

 1.6755  
 1.6878  
 1.6779  

 Chk Pass

  Cd2265A
 226.502 {449}

 (Y_2243A)
 ppm

 .00048      
 .00007
 15.427

 .00056  
 .00048  
 .00041  

 Chk Pass

  Co2286A
 228.616 {447}

 (Y_2243A)
 ppm

 .00034      
 .00013
 39.174

 .00037  
 .00020  
 .00046  

 Chk Pass

  Cr2677A
 267.716 {126}

 (Y_3710A)
 ppm

 .01950      
 .00046
 2.3357

 .01944  
 .01908  
 .01999  

 Chk Pass

  Cu3247A
 324.754 {104}

 (Y_3710A)
 ppm

 .02450      
 .00024
 .99017

 .02477  
 .02441  
 .02431  

 Chk Pass

  Fe2599R
 259.940 {130}

 (Y_3710R)
 ppm

 .54868      
 .00247
 .45064

 .54686  
 .54769  
 .55150  

 Chk Pass
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Sample Name: 140-12855-a-14-a        Acquired: 10/9/2018 12:54:33        Type: Unk

Method: MT0007(v23) HF 083118(v3)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  K_7664R
 766.490 { 44}

 (Y_3710R)
 ppm

 .50607      
 .01075
 2.1245

 .51528  
 .49426  
 .50867  

 Chk Pass

  Li6707R
 670.784 { 50}

 (Y_3710R)
 ppm

 .00266      
 .00042
 15.838

 .00309  
 .00264  
 .00225  

 Chk Pass

  Mg2790R
 279.079 {121}

 (Y_3710R)
 ppm

 .10436      
 .00669
 6.4072

 .10572  
 .09710  
 .11026  

 Chk Pass

  Mn2576A
 257.610 {131}

 (Y_3710A)
 ppm

 .00675      
 .00003
 .39770

 .00676  
 .00678  
 .00672  

 Chk Pass

  Mo2020A
 202.030 {467}

 (Y_2243A)
 ppm

 .00193      
 .00015
 7.9265

 .00178  
 .00209  
 .00193  

 Chk Pass

  aN
 330.237 {102}

 (Y_3710R)
 ppm

 .44856      
 .78734
 175.52

 -.46056  
  .89857  
  .90768  

 Chk Pass

  Na5895R
 589.592 { 57}

 (Y_3710R)
 ppm

 .77242      
 .00278
 .35939

 .77559  
 .77044  
 .77121  

 Chk Pass

  Ni2316A
 231.604 {445}

 (Y_2243A)
 ppm

 .01429      
 .00027
 1.8808

 .01439  
 .01450  
 .01399  

 Chk Pass

  P_1782A
 178.284 {489}

 (Y_2243A)
 ppm

 .23051      
 .00316
 1.3713

 .23272  
 .23193  
 .22689  

 Chk Pass

  bP
 220.353 {153}

 (Y_3710A)
 ppm

 .00722      
 .00448
 62.027

 .00719  
 .00275  
 .01170  

 Chk Pass

  Pb2203A
 220.353 {453}

 (Y_2243A)
 ppm

 .00631      
 .00153
 24.250

 .00649  
 .00470  
 .00775  

 Chk Pass

  Sb2068A
 206.833 {463}

 (Y_2243A)
 ppm

 .00326      
 .00076
 23.384

 .00399  
 .00247  
 .00333  

 Chk Pass
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Sample Name: 140-12855-a-14-a        Acquired: 10/9/2018 12:54:33        Type: Unk

Method: MT0007(v23) HF 083118(v3)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  Se1960A
 196.090 {472}

 (Y_2243A)
 ppm

 .00884      
 .00182
 20.559

 .01078  
 .00858  
 .00717  

 Chk Pass

  Si2506R
 250.690 {134}

 (Y_3710R)
 ppm

 .68603      
 .02182
 3.1800

 .70936  
 .68260  
 .66613  

 Chk Pass

  Sn1899A
 189.989 {477}

 (Y_2243A)
 ppm

 .16311      
 .00109
 .66554

 .16371  
 .16376  
 .16185  

 Chk Pass

  Sr4215R
 421.552 { 80}

 (Y_3710R)
 ppm

 .00355      
 .00010
 2.8701

 .00366  
 .00353  
 .00345  

 Chk Pass

  Ti3349R
 334.941 {101}

 (Y_3710R)
 ppm

 .00632      
 .00089
 14.092

 .00729  
 .00610  
 .00556  

 Chk Pass

  Tl1908A
 190.856 {477}

 (Y_2243A)
 ppm

 .00057      
 .00179
 313.73

 .00211  
 -.00140  
  .00101  

 Chk Pass

  V_2924A
 292.402 {115}

 (Y_3710A)
 ppm

 .00038      
 .00011
 28.634

 .00050  
 .00028  
 .00036  

 Chk Pass

  Zn2138A
 213.856 {457}

 (Y_2243A)
 ppm

 .23417      
 .00050
 .21549

 .23442  
 .23449  
 .23359  

 Chk Pass
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Sample Name: 140-12855-a-14-a        Acquired: 10/9/2018 12:54:33        Type: Unk

Method: MT0007(v23) HF 083118(v3)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Int. Std.
Line
Units
Avg
Stddev
%RSD

#1
#2
#3

  Y_2243A
 224.306 {450}

 Cts/S
 6595.3      

   52.1
 .78989

 6549.2  
 6584.8  
 6651.8  

  Y_3710A
 371.030 { 91}

 Cts/S
 214480.      

   1688.
 .78710

 213070.  
 214020.  
 216350.  

  Y_3710R
 371.030 { 91}2

 Cts/S
 14479.      

   166.
 1.1478

 14287.  
 14580.  
 14570.  
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Sample Name: 140-12855-a-16-a        Acquired: 10/9/2018 12:59:33        Type: Unk

Method: MT0007(v23) HF 083118(v3)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  Ag3280A
 328.068 {103}

 (Y_3710A)
 ppm

 .38774      
 .00300
 .77373

 .38872  
 .39013  
 .38438  

 Chk Pass

  Al3082R
 308.215 {109}

 (Y_3710R)
 ppm

 .34701      
 .01095
 3.1553

 .35188  
 .35467  
 .33447  

 Chk Pass

  As1890A
 189.042 {478}

 (Y_2243A)
 ppm

 -.00096      
  .00124
 129.99

 -.00199  
 -.00130  
  .00042  

 Chk Pass

  B_2496A
 249.678 {135}

 (Y_3710A)
 ppm

 .28481      
 .00141
 .49609

 .28603  
 .28514  
 .28326  

 Chk Pass

  Ba4554R
 455.403 { 74}

 (Y_3710R)
 ppm

 .00554      
 .00010
 1.8836

 .00566  
 .00548  
 .00548  

 Chk Pass

  Be3130A
 313.042 {108}

 (Y_3710A)
 ppm

 .00000      
 .00001
 266.40

 .00001  
 -.00000  
 -.00000  

 Chk Pass

  Ca3179R
 317.933 {106}

 (Y_3710R)
 ppm

 1.3777      
  .0198

 1.4341

 1.3552  
 1.3922  
 1.3857  

 Chk Pass

  Cd2265A
 226.502 {449}

 (Y_2243A)
 ppm

 .00053      
 .00006
 11.951

 .00047  
 .00052  
 .00059  

 Chk Pass

  Co2286A
 228.616 {447}

 (Y_2243A)
 ppm

 .00069      
 .00007
 9.5641

 .00070  
 .00062  
 .00075  

 Chk Pass

  Cr2677A
 267.716 {126}

 (Y_3710A)
 ppm

 .02399      
 .00028
 1.1841

 .02375  
 .02392  
 .02430  

 Chk Pass

  Cu3247A
 324.754 {104}

 (Y_3710A)
 ppm

 .02109      
 .00016
 .76735

 .02124  
 .02111  
 .02092  

 Chk Pass

  Fe2599R
 259.940 {130}

 (Y_3710R)
 ppm

 .62630      
 .01039
 1.6583

 .61493  
 .63528  
 .62868  

 Chk Pass
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Sample Name: 140-12855-a-16-a        Acquired: 10/9/2018 12:59:33        Type: Unk

Method: MT0007(v23) HF 083118(v3)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  K_7664R
 766.490 { 44}

 (Y_3710R)
 ppm

 .44184      
 .01163
 2.6316

 .44336  
 .45263  
 .42952  

 Chk Pass

  Li6707R
 670.784 { 50}

 (Y_3710R)
 ppm

 .00154      
 .00028
 18.469

 .00122  
 .00178  
 .00160  

 Chk Pass

  Mg2790R
 279.079 {121}

 (Y_3710R)
 ppm

 .09976      
 .01639
 16.429

 .11402  
 .08185  
 .10340  

 Chk Pass

  Mn2576A
 257.610 {131}

 (Y_3710A)
 ppm

 .00661      
 .00009
 1.3015

 .00660  
 .00670  
 .00653  

 Chk Pass

  Mo2020A
 202.030 {467}

 (Y_2243A)
 ppm

 .00276      
 .00022
 8.0988

 .00268  
 .00301  
 .00259  

 Chk Pass

  aN
 330.237 {102}

 (Y_3710R)
 ppm

 -.01805      
 1.5792
 8750.8

 -1.6705  
  1.4759  
   .14041  

 Chk Pass

  Na5895R
 589.592 { 57}

 (Y_3710R)
 ppm

 .75027      
 .01636
 2.1805

 .73273  
 .76511  
 .75297  

 Chk Pass

  Ni2316A
 231.604 {445}

 (Y_2243A)
 ppm

 .02771      
 .00037
 1.3501

 .02814  
 .02755  
 .02744  

 Chk Pass

  P_1782A
 178.284 {489}

 (Y_2243A)
 ppm

 .20672      
 .00206
 .99892

 .20905  
 .20511  
 .20600  

 Chk Pass

  bP
 220.353 {153}

 (Y_3710A)
 ppm

 .00561      
 .00198
 35.243

 .00342  
 .00613  
 .00727  

 Chk Pass

  Pb2203A
 220.353 {453}

 (Y_2243A)
 ppm

 .00397      
 .00071
 17.942

 .00464  
 .00406  
 .00322  

 Chk Pass

  Sb2068A
 206.833 {463}

 (Y_2243A)
 ppm

 .00082      
 .00136
 165.62

 .00152  
 .00168  

 -.00075  

 Chk Pass
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Sample Name: 140-12855-a-16-a        Acquired: 10/9/2018 12:59:33        Type: Unk

Method: MT0007(v23) HF 083118(v3)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  Se1960A
 196.090 {472}

 (Y_2243A)
 ppm

 .00985      
 .00030
 3.0448

 .00951  
 .01006  
 .00999  

 Chk Pass

  Si2506R
 250.690 {134}

 (Y_3710R)
 ppm

 .46045      
 .01207
 2.6210

 .45284  
 .47436  
 .45413  

 Chk Pass

  Sn1899A
 189.989 {477}

 (Y_2243A)
 ppm

 .16917      
 .00208
 1.2297

 .17156  
 .16817  
 .16778  

 Chk Pass

  Sr4215R
 421.552 { 80}

 (Y_3710R)
 ppm

 .00576      
 .00017
 2.9164

 .00562  
 .00595  
 .00572  

 Chk Pass

  Ti3349R
 334.941 {101}

 (Y_3710R)
 ppm

 .00510      
 .00170
 33.238

 .00672  
 .00334  
 .00524  

 Chk Pass

  Tl1908A
 190.856 {477}

 (Y_2243A)
 ppm

 .00306      
 .00134
 43.969

 .00386  
 .00150  
 .00381  

 Chk Pass

  V_2924A
 292.402 {115}

 (Y_3710A)
 ppm

 .00051      
 .00017
 34.030

 .00047  
 .00036  
 .00070  

 Chk Pass

  Zn2138A
 213.856 {457}

 (Y_2243A)
 ppm

 .06982      
 .00049
 .70198

 .07038  
 .06962  
 .06946  

 Chk Pass
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Sample Name: 140-12855-a-16-a        Acquired: 10/9/2018 12:59:33        Type: Unk

Method: MT0007(v23) HF 083118(v3)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Int. Std.
Line
Units
Avg
Stddev
%RSD

#1
#2
#3

  Y_2243A
 224.306 {450}

 Cts/S
 6707.4      

   64.3
 .95853

 6636.2  
 6724.9  
 6761.2  

  Y_3710A
 371.030 { 91}

 Cts/S
 218620.      

   2958.
 1.3532

 216710.  
 217120.  
 222020.  

  Y_3710R
 371.030 { 91}2

 Cts/S
 14889.      

    77.
 .51772

 14932.  
 14800.  
 14934.  
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Sample Name: 140-12855-a-18-a        Acquired: 10/9/2018 13:04:31        Type: Unk

Method: MT0007(v23) HF 083118(v3)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  Ag3280A
 328.068 {103}

 (Y_3710A)
 ppm

 .33642      
 .00038
 .11381

 .33672  
 .33655  
 .33599  

 Chk Pass

  Al3082R
 308.215 {109}

 (Y_3710R)
 ppm

 .30812      
 .00214
 .69433

 .30811  
 .31027  
 .30599  

 Chk Pass

  As1890A
 189.042 {478}

 (Y_2243A)
 ppm

 -.00115      
  .00018
 15.887

 -.00134  
 -.00115  
 -.00097  

 Chk Pass

  B_2496A
 249.678 {135}

 (Y_3710A)
 ppm

 .22542      
 .00061
 .26872

 .22598  
 .22551  
 .22478  

 Chk Pass

  Ba4554R
 455.403 { 74}

 (Y_3710R)
 ppm

 .00469      
 .00008
 1.6252

 .00464  
 .00465  
 .00477  

 Chk Pass

  Be3130A
 313.042 {108}

 (Y_3710A)
 ppm

 -.00001      
  .00001
 77.503

 -.00002  
 -.00000  
 -.00002  

 Chk Pass

  Ca3179R
 317.933 {106}

 (Y_3710R)
 ppm

 1.6816      
  .0127

 .75571

 1.6952  
 1.6701  
 1.6793  

 Chk Pass

  Cd2265A
 226.502 {449}

 (Y_2243A)
 ppm

 .00028      
 .00007
 23.527

 .00027  
 .00022  
 .00035  

 Chk Pass

  Co2286A
 228.616 {447}

 (Y_2243A)
 ppm

 .00020      
 .00004
 18.044

 .00017  
 .00024  
 .00018  

 Chk Pass

  Cr2677A
 267.716 {126}

 (Y_3710A)
 ppm

 .01478      
 .00018
 1.2299

 .01488  
 .01489  
 .01457  

 Chk Pass

  Cu3247A
 324.754 {104}

 (Y_3710A)
 ppm

 .02302      
 .00029
 1.2801

 .02335  
 .02288  
 .02281  

 Chk Pass

  Fe2599R
 259.940 {130}

 (Y_3710R)
 ppm

 .41295      
 .00383
 .92682

 .41639  
 .41362  
 .40882  

 Chk Pass
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Sample Name: 140-12855-a-18-a        Acquired: 10/9/2018 13:04:31        Type: Unk

Method: MT0007(v23) HF 083118(v3)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  K_7664R
 766.490 { 44}

 (Y_3710R)
 ppm

 .51019      
 .01165
 2.2831

 .52322  
 .50078  
 .50659  

 Chk Pass

  Li6707R
 670.784 { 50}

 (Y_3710R)
 ppm

 .00186      
 .00126
 67.710

 .00300  
 .00051  
 .00208  

 Chk Pass

  Mg2790R
 279.079 {121}

 (Y_3710R)
 ppm

 .10060      
 .02096
 20.835

 .10728  
 .11741  
 .07712  

 Chk Pass

  Mn2576A
 257.610 {131}

 (Y_3710A)
 ppm

 .00600      
 .00004
 .70315

 .00604  
 .00601  
 .00595  

 Chk Pass

  Mo2020A
 202.030 {467}

 (Y_2243A)
 ppm

 .00142      
 .00004
 2.7286

 .00142  
 .00146  
 .00138  

 Chk Pass

  aN
 330.237 {102}

 (Y_3710R)
 ppm

 1.9826      
  .4122

 20.789

 2.2253  
 1.5067  
 2.2159  

 Chk Pass

  Na5895R
 589.592 { 57}

 (Y_3710R)
 ppm

 .74890      
 .00604
 .80671

 .74959  
 .74255  
 .75457  

 Chk Pass

  Ni2316A
 231.604 {445}

 (Y_2243A)
 ppm

 .01516      
 .00006
 .42167

 .01509  
 .01518  
 .01522  

 Chk Pass

  P_1782A
 178.284 {489}

 (Y_2243A)
 ppm

 .21048      
 .00114
 .54274

 .20997  
 .20969  
 .21179  

 Chk Pass

  bP
 220.353 {153}

 (Y_3710A)
 ppm

 .00215      
 .00172
 80.119

 .00197  
 .00052  
 .00395  

 Chk Pass

  Pb2203A
 220.353 {453}

 (Y_2243A)
 ppm

 .00183      
 .00018
 9.7677

 .00163  
 .00186  
 .00198  

 Chk Pass

  Sb2068A
 206.833 {463}

 (Y_2243A)
 ppm

 .00098      
 .00047
 47.753

 .00103  
 .00142  
 .00049  

 Chk Pass
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Sample Name: 140-12855-a-18-a        Acquired: 10/9/2018 13:04:31        Type: Unk

Method: MT0007(v23) HF 083118(v3)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  Se1960A
 196.090 {472}

 (Y_2243A)
 ppm

 .00892      
 .00138
 15.485

 .00753  
 .01029  
 .00894  

 Chk Pass

  Si2506R
 250.690 {134}

 (Y_3710R)
 ppm

 .63040      
 .00996
 1.5807

 .62690  
 .64164  
 .62266  

 Chk Pass

  Sn1899A
 189.989 {477}

 (Y_2243A)
 ppm

 .15245      
 .00053
 .34564

 .15304  
 .15228  
 .15203  

 Chk Pass

  Sr4215R
 421.552 { 80}

 (Y_3710R)
 ppm

 .00350      
 .00014
 4.0921

 .00353  
 .00362  
 .00334  

 Chk Pass

  Ti3349R
 334.941 {101}

 (Y_3710R)
 ppm

 .00701      
 .00091
 12.997

 .00625  
 .00802  
 .00676  

 Chk Pass

  Tl1908A
 190.856 {477}

 (Y_2243A)
 ppm

 -.00111      
  .00022
 19.535

 -.00109  
 -.00090  
 -.00134  

 Chk Pass

  V_2924A
 292.402 {115}

 (Y_3710A)
 ppm

 .00029      
 .00012
 42.008

 .00038  
 .00034  
 .00015  

 Chk Pass

  Zn2138A
 213.856 {457}

 (Y_2243A)
 ppm

 .07265      
 .00028
 .38188

 .07296  
 .07260  
 .07241  

 Chk Pass
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Sample Name: 140-12855-a-18-a        Acquired: 10/9/2018 13:04:31        Type: Unk

Method: MT0007(v23) HF 083118(v3)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Int. Std.
Line
Units
Avg
Stddev
%RSD

#1
#2
#3

  Y_2243A
 224.306 {450}

 Cts/S
 6624.6      

   41.2
 .62206

 6577.2  
 6644.3  
 6652.3  

  Y_3710A
 371.030 { 91}

 Cts/S
 216070.      

   1766.
 .81739

 214300.  
 216070.  
 217830.  

  Y_3710R
 371.030 { 91}2

 Cts/S
 14519.      

   180.
 1.2414

 14314.  
 14653.  
 14591.  
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Sample Name: 140-12855-a-20-a        Acquired: 10/9/2018 13:09:30        Type: Unk

Method: MT0007(v23) HF 083118(v3)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  Ag3280A
 328.068 {103}

 (Y_3710A)
 ppm

 -.00026      
  .00023
 88.583

 -.00023  
 -.00051  
 -.00005  

 Chk Pass

  Al3082R
 308.215 {109}

 (Y_3710R)
 ppm

 .00445      
 .00445
 99.979

 .00944  
 .00303  
 .00088  

 Chk Pass

  As1890A
 189.042 {478}

 (Y_2243A)
 ppm

 .00093      
 .00146
 157.00

 .00047  
 .00256  

 -.00024  

 Chk Pass

  B_2496A
 249.678 {135}

 (Y_3710A)
 ppm

 .04702      
 .00068
 1.4366

 .04774  
 .04693  
 .04640  

 Chk Pass

  Ba4554R
 455.403 { 74}

 (Y_3710R)
 ppm

 .00045      
 .00012
 27.423

 .00031  
 .00055  
 .00049  

 Chk Pass

  Be3130A
 313.042 {108}

 (Y_3710A)
 ppm

 -.00002      
  .00001
 55.558

 -.00001  
 -.00003  
 -.00001  

 Chk Pass

  Ca3179R
 317.933 {106}

 (Y_3710R)
 ppm

 .20553      
 .00267
 1.2978

 .20561  
 .20282  
 .20815  

 Chk Pass

  Cd2265A
 226.502 {449}

 (Y_2243A)
 ppm

 .00010      
 .00008
 77.366

 .00016  
 .00014  
 .00001  

 Chk Pass

  Co2286A
 228.616 {447}

 (Y_2243A)
 ppm

 .00005      
 .00006
 127.59

 .00005  
 -.00001  
  .00010  

 Chk Pass

  Cr2677A
 267.716 {126}

 (Y_3710A)
 ppm

 .00170      
 .00019
 11.273

 .00178  
 .00183  
 .00148  

 Chk Pass

  Cu3247A
 324.754 {104}

 (Y_3710A)
 ppm

 .00674      
 .00011
 1.6997

 .00683  
 .00661  
 .00678  

 Chk Pass

  Fe2599R
 259.940 {130}

 (Y_3710R)
 ppm

 .10445      
 .00238
 2.2756

 .10196  
 .10470  
 .10669  

 Chk Pass
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Sample Name: 140-12855-a-20-a        Acquired: 10/9/2018 13:09:30        Type: Unk

Method: MT0007(v23) HF 083118(v3)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  K_7664R
 766.490 { 44}

 (Y_3710R)
 ppm

 .11692      
 .02037
 17.418

 .09341  
 .12896  
 .12840  

 Chk Pass

  Li6707R
 670.784 { 50}

 (Y_3710R)
 ppm

 .00051      
 .00066
 129.01

 .00122  
 .00042  

 -.00010  

 Chk Pass

  Mg2790R
 279.079 {121}

 (Y_3710R)
 ppm

 .01832      
 .01001
 54.662

 .00848  
 .02850  
 .01798  

 Chk Pass

  Mn2576A
 257.610 {131}

 (Y_3710A)
 ppm

 .00063      
 .00005
 7.7385

 .00061  
 .00069  
 .00060  

 Chk Pass

  Mo2020A
 202.030 {467}

 (Y_2243A)
 ppm

 -.00008      
  .00010
 124.14

 -.00020  
 -.00005  
  .00000  

 Chk Pass

  aN
 330.237 {102}

 (Y_3710R)
 ppm

 -.08983      
  .36468
 405.95

 -.30611  
  .33121  
 -.29460  

 Chk Pass

  Na5895R
 589.592 { 57}

 (Y_3710R)
 ppm

 .21551      
 .00799
 3.7079

 .21723  
 .22249  
 .20679  

 Chk Pass

  Ni2316A
 231.604 {445}

 (Y_2243A)
 ppm

 .00143      
 .00007
 4.6489

 .00137  
 .00144  
 .00150  

 Chk Pass

  P_1782A
 178.284 {489}

 (Y_2243A)
 ppm

 .09361      
 .00206
 2.1995

 .09367  
 .09152  
 .09563  

 Chk Pass

  bP
 220.353 {153}

 (Y_3710A)
 ppm

 .00112      
 .00082
 73.139

 .00198  
 .00103  
 .00035  

 Chk Pass

  Pb2203A
 220.353 {453}

 (Y_2243A)
 ppm

 -.00095      
  .00081
 85.310

 -.00148  
 -.00135  
 -.00002  

 Chk Pass

  Sb2068A
 206.833 {463}

 (Y_2243A)
 ppm

 -.00009      
  .00082
 899.21

 -.00074  
 -.00037  
  .00083  

 Chk Pass
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Sample Name: 140-12855-a-20-a        Acquired: 10/9/2018 13:09:30        Type: Unk

Method: MT0007(v23) HF 083118(v3)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  Se1960A
 196.090 {472}

 (Y_2243A)
 ppm

 -.00150      
  .00120
 80.008

 -.00056  
 -.00109  
 -.00285  

 Chk Pass

  Si2506R
 250.690 {134}

 (Y_3710R)
 ppm

 .22762      
 .01762
 7.7402

 .24644  
 .22489  
 .21152  

 Chk Pass

  Sn1899A
 189.989 {477}

 (Y_2243A)
 ppm

 .14284      
 .00072
 .50723

 .14290  
 .14209  
 .14353  

 Chk Pass

  Sr4215R
 421.552 { 80}

 (Y_3710R)
 ppm

 .00024      
 .00013
 54.487

 .00038  
 .00017  
 .00016  

 Chk Pass

  Ti3349R
 334.941 {101}

 (Y_3710R)
 ppm

 .00009      
 .00011
 112.83

 .00001  
 .00006  
 .00021  

 Chk Pass

  Tl1908A
 190.856 {477}

 (Y_2243A)
 ppm

 .00249      
 .00104
 41.601

 .00367  
 .00210  
 .00171  

 Chk Pass

  V_2924A
 292.402 {115}

 (Y_3710A)
 ppm

 -.00005      
  .00028
 506.40

  .00022  
 -.00005  
 -.00033  

 Chk Pass

  Zn2138A
 213.856 {457}

 (Y_2243A)
 ppm

 .00920      
 .00014
 1.4903

 .00936  
 .00913  
 .00911  

 Chk Pass
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Sample Name: 140-12855-a-20-a        Acquired: 10/9/2018 13:09:30        Type: Unk

Method: MT0007(v23) HF 083118(v3)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Int. Std.
Line
Units
Avg
Stddev
%RSD

#1
#2
#3

  Y_2243A
 224.306 {450}

 Cts/S
 6738.8      

   32.6
 .48303

 6707.1  
 6772.2  
 6737.3  

  Y_3710A
 371.030 { 91}

 Cts/S
 219020.      

    524.
 .23912

 218450.  
 219130.  
 219480.  

  Y_3710R
 371.030 { 91}2

 Cts/S
 14803.      

   142.
 .95892

 14812.  
 14940.  
 14656.  
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Sample Name: 140-12855-a-21-a        Acquired: 10/9/2018 13:14:32        Type: Unk

Method: MT0007(v23) HF 083118(v3)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  Ag3280A
 328.068 {103}

 (Y_3710A)
 ppm

 .00006      
 .00014
 221.24

 -.00002  
  .00022  
 -.00002  

 Chk Pass

  Al3082R
 308.215 {109}

 (Y_3710R)
 ppm

 -.00091      
  .01450
 1598.8

 -.00716  
  .01567  
 -.01123  

 Chk Pass

  As1890A
 189.042 {478}

 (Y_2243A)
 ppm

 .00009      
 .00111
 1193.2

 -.00005  
 -.00094  
  .00126  

 Chk Pass

  B_2496A
 249.678 {135}

 (Y_3710A)
 ppm

 .04429      
 .00100
 2.2685

 .04531  
 .04426  
 .04330  

 Chk Pass

  Ba4554R
 455.403 { 74}

 (Y_3710R)
 ppm

 .00027      
 .00017
 65.644

 .00030  
 .00008  
 .00042  

 Chk Pass

  Be3130A
 313.042 {108}

 (Y_3710A)
 ppm

 -.00000      
  .00001
 318.84

  .00000  
 -.00001  
  .00000  

 Chk Pass

  Ca3179R
 317.933 {106}

 (Y_3710R)
 ppm

 .38390      
 .00213
 .55476

 .38161  
 .38427  
 .38582  

 Chk Pass

  Cd2265A
 226.502 {449}

 (Y_2243A)
 ppm

 .00007      
 .00003
 46.643

 .00003  
 .00008  
 .00010  

 Chk Pass

  Co2286A
 228.616 {447}

 (Y_2243A)
 ppm

 -.00013      
  .00013
 101.33

  .00001  
 -.00025  
 -.00015  

 Chk Pass

  Cr2677A
 267.716 {126}

 (Y_3710A)
 ppm

 -.00030      
  .00016
 55.125

 -.00020  
 -.00021  
 -.00049  

 Chk Pass

  Cu3247A
 324.754 {104}

 (Y_3710A)
 ppm

 .00255      
 .00017
 6.5725

 .00246  
 .00244  
 .00274  

 Chk Pass

  Fe2599R
 259.940 {130}

 (Y_3710R)
 ppm

 .00308      
 .00151
 48.832

 .00479  
 .00197  
 .00248  

 Chk Pass

10/17/2018Page 317 of 664



Sample Name: 140-12855-a-21-a        Acquired: 10/9/2018 13:14:32        Type: Unk

Method: MT0007(v23) HF 083118(v3)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  K_7664R
 766.490 { 44}

 (Y_3710R)
 ppm

 .03819      
 .01894
 49.607

 .04497  
 .05281  
 .01679  

 Chk Pass

  Li6707R
 670.784 { 50}

 (Y_3710R)
 ppm

 .00151      
 .00066
 43.491

 .00191  
 .00186  
 .00075  

 Chk Pass

  Mg2790R
 279.079 {121}

 (Y_3710R)
 ppm

 .04583      
 .00994
 21.682

 .03640  
 .04488  
 .05621  

 Chk Pass

  Mn2576A
 257.610 {131}

 (Y_3710A)
 ppm

 .00020      
 .00006
 29.536

 .00027  
 .00015  
 .00019  

 Chk Pass

  Mo2020A
 202.030 {467}

 (Y_2243A)
 ppm

 -.00003      
  .00008
 283.17

  .00006  
 -.00008  
 -.00006  

 Chk Pass

  aN
 330.237 {102}

 (Y_3710R)
 ppm

 .57692      
 .07062
 12.241

 .64055  
 .58927  
 .50093  

 Chk Pass

  Na5895R
 589.592 { 57}

 (Y_3710R)
 ppm

 .40361      
 .00694
 1.7189

 .41018  
 .40428  
 .39636  

 Chk Pass

  Ni2316A
 231.604 {445}

 (Y_2243A)
 ppm

 .00034      
 .00004
 10.769

 .00031  
 .00033  
 .00038  

 Chk Pass

  P_1782A
 178.284 {489}

 (Y_2243A)
 ppm

 .00339      
 .00215
 63.616

 .00516  
 .00401  
 .00099  

 Chk Pass

  bP
 220.353 {153}

 (Y_3710A)
 ppm

 .00047      
 .00006
 12.623

 .00048  
 .00052  
 .00040  

 Chk Pass

  Pb2203A
 220.353 {453}

 (Y_2243A)
 ppm

 .00058      
 .00128
 220.77

 .00092  
 -.00084  
  .00166  

 Chk Pass

  Sb2068A
 206.833 {463}

 (Y_2243A)
 ppm

 .00040      
 .00049
 121.54

 -.00005  
  .00033  
  .00092  

 Chk Pass

10/17/2018Page 318 of 664



Sample Name: 140-12855-a-21-a        Acquired: 10/9/2018 13:14:32        Type: Unk

Method: MT0007(v23) HF 083118(v3)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  Se1960A
 196.090 {472}

 (Y_2243A)
 ppm

 .00016      
 .00140
 856.78

 .00106  
 -.00145  
  .00088  

 Chk Pass

  Si2506R
 250.690 {134}

 (Y_3710R)
 ppm

 .13259      
 .00479
 3.6094

 .12887  
 .13799  
 .13091  

 Chk Pass

  Sn1899A
 189.989 {477}

 (Y_2243A)
 ppm

 .00322      
 .00040
 12.572

 .00367  
 .00289  
 .00309  

 Chk Pass

  Sr4215R
 421.552 { 80}

 (Y_3710R)
 ppm

 .00052      
 .00006
 11.306

 .00054  
 .00057  
 .00045  

 Chk Pass

  Ti3349R
 334.941 {101}

 (Y_3710R)
 ppm

 .00059      
 .00037
 61.612

 .00037  
 .00040  
 .00102  

 Chk Pass

  Tl1908A
 190.856 {477}

 (Y_2243A)
 ppm

 .00230      
 .00210
 91.241

 .00380  
 .00321  

 -.00010  

 Chk Pass

  V_2924A
 292.402 {115}

 (Y_3710A)
 ppm

 -.00011      
  .00036
 315.36

 -.00013  
 -.00047  
  .00025  

 Chk Pass

  Zn2138A
 213.856 {457}

 (Y_2243A)
 ppm

 .00638      
 .00004
 .56227

 .00638  
 .00634  
 .00642  

 Chk Pass
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Sample Name: 140-12855-a-21-a        Acquired: 10/9/2018 13:14:32        Type: Unk

Method: MT0007(v23) HF 083118(v3)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Int. Std.
Line
Units
Avg
Stddev
%RSD

#1
#2
#3

  Y_2243A
 224.306 {450}

 Cts/S
 6700.1      

   25.4
 .37915

 6676.3  
 6697.1  
 6726.8  

  Y_3710A
 371.030 { 91}

 Cts/S
 217760.      

   1191.
 .54705

 216540.  
 217820.  
 218920.  

  Y_3710R
 371.030 { 91}2

 Cts/S
 14755.      

    96.
 .64767

 14678.  
 14862.  
 14725.  
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Sample Name: CRI        Acquired: 10/9/2018 13:19:33        Type: QC

Method: MT0007(v23) HF 083118(v3)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

  Ag3280A
 328.068 {103}

 (Y_3710A)
 ppm

 .01000      
 .00066
 6.6066

 .01041  
 .00924  
 .01036  

 Chk Pass

  Al3082R
 308.215 {109}

 (Y_3710R)
 ppm

 .18493      
 .01448
 7.8323

 .16836  
 .19522  
 .19120  

 Chk Pass

  As1890A
 189.042 {478}

 (Y_2243A)
 ppm

 .01069      
 .00115
 10.799

 .00997  
 .01202  
 .01008  

 Chk Pass

  B_2496A
 249.678 {135}

 (Y_3710A)
 ppm

 .20019      
 .00051
 .25451

 .19970  
 .20071  
 .20016  

 Chk Pass

  Ba4554R
 455.403 { 74}

 (Y_3710R)
 ppm

 .01031      
 .00015
 1.4836

 .01035  
 .01014  
 .01043  

 Chk Pass

  Be3130A
 313.042 {108}

 (Y_3710A)
 ppm

 .00545      
 .00003
 .62836

 .00541  
 .00547  
 .00548  

 Chk Pass

  Ca3179R
 317.933 {106}

 (Y_3710R)
 ppm

 4.9614      
  .0094

 .18887

 4.9577  
 4.9720  
 4.9544  

 Chk Pass

  Cd2265A
 226.502 {449}

 (Y_2243A)
 ppm

 .00545      
 .00003
 .61730

 .00547  
 .00541  
 .00547  

 Chk Pass

  Co2286A
 228.616 {447}

 (Y_2243A)
 ppm

 .05090      
 .00014
 .26661

 .05092  
 .05075  
 .05102  

 Chk Pass

  Cr2677A
 267.716 {126}

 (Y_3710A)
 ppm

 .01046      
 .00022
 2.1031

 .01039  
 .01070  
 .01027  

 Chk Pass

  Cu3247A
 324.754 {104}

 (Y_3710A)
 ppm

 .02535      
 .00029
 1.1352

 .02568  
 .02525  
 .02513  

 Chk Pass

  Fe2599R
 259.940 {130}

 (Y_3710R)
 ppm

 .11557      
 .00089
 .76745

 .11572  
 .11462  
 .11637  

 Chk Pass
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Sample Name: CRI        Acquired: 10/9/2018 13:19:33        Type: QC

Method: MT0007(v23) HF 083118(v3)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

  K_7664R
 766.490 { 44}

 (Y_3710R)
 ppm

 5.1783      
  .0235

 .45361

 5.1867  
 5.1964  
 5.1517  

 Chk Pass

  Li6707R
 670.784 { 50}

 (Y_3710R)
 ppm

 .04860      
 .00050
 1.0365

 .04850  
 .04915  
 .04816  

 Chk Pass

  Mg2790R
 279.079 {121}

 (Y_3710R)
 ppm

 4.7073      
  .0180

 .38214

 4.7230  
 4.7111  
 4.6877  

 Chk Pass

  Mn2576A
 257.610 {131}

 (Y_3710A)
 ppm

 .01548      
 .00016
 1.0145

 .01531  
 .01552  
 .01562  

 Chk Pass

  Mo2020A
 202.030 {467}

 (Y_2243A)
 ppm

 .04084      
 .00022
 .54148

 .04098  
 .04095  
 .04058  

 Chk Pass

  aN
 330.237 {102}

 (Y_3710R)
 ppm

 4.2351      
 1.0587
 24.998

 4.5725  
 3.0489  
 5.0840  

 Chk Pass

  Na5895R
 589.592 { 57}

 (Y_3710R)
 ppm

 4.8656      
  .0086

 .17688

 4.8564  
 4.8670  
 4.8734  

 Chk Pass

  Ni2316A
 231.604 {445}

 (Y_2243A)
 ppm

 .04066      
 .00026
 .62975

 .04039  
 .04070  
 .04090  

 Chk Pass

  P_1782A
 178.284 {489}

 (Y_2243A)
 ppm

 .30043      
 .00316
 1.0508

 .30297  
 .29690  
 .30142  

 Chk Pass

  bP
 220.353 {153}

 (Y_3710A)
 ppm

 .01111      
 .00231
 20.826

 .00954  
 .01002  
 .01376  

 Chk Pass

  Pb2203A
 220.353 {453}

 (Y_2243A)
 ppm

 .01059      
 .00103
 9.6995

 .00949  
 .01152  
 .01076  

 Chk Pass

  Sb2068A
 206.833 {463}

 (Y_2243A)
 ppm

 .05811      
 .00072
 1.2401

 .05731  
 .05830  
 .05872  

 Chk Pass
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Sample Name: CRI        Acquired: 10/9/2018 13:19:33        Type: QC

Method: MT0007(v23) HF 083118(v3)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

  Se1960A
 196.090 {472}

 (Y_2243A)
 ppm

 .00734      
 .00043
 5.9020

 .00721  
 .00698  
 .00782  

 Chk Pass

  Si2506R
 250.690 {134}

 (Y_3710R)
 ppm

 .48376      
 .01327
 2.7440

 .49637  
 .48502  
 .46991  

 Chk Pass

  Sn1899A
 189.989 {477}

 (Y_2243A)
 ppm

 .10317      
 .00059
 .56876

 .10353  
 .10249  
 .10349  

 Chk Pass

  Sr4215R
 421.552 { 80}

 (Y_3710R)
 ppm

 .04941      
 .00023
 .45613

 .04945  
 .04917  
 .04961  

 Chk Pass

  Ti3349R
 334.941 {101}

 (Y_3710R)
 ppm

 .05219      
 .00226
 4.3298

 .04995  
 .05217  
 .05446  

 Chk Pass

  Tl1908A
 190.856 {477}

 (Y_2243A)
 ppm

 .01198      
 .00350
 29.196

 .01418  
 .00795  
 .01382  

 Chk Pass

  V_2924A
 292.402 {115}

 (Y_3710A)
 ppm

 .02526      
 .00007
 .26056

 .02527  
 .02519  
 .02532  

 Chk Pass

  Zn2138A
 213.856 {457}

 (Y_2243A)
 ppm

 .02173      
 .00011
 .49090

 .02185  
 .02164  
 .02169  

 Chk Pass
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Sample Name: CRI        Acquired: 10/9/2018 13:19:33        Type: QC

Method: MT0007(v23) HF 083118(v3)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Int. Std.
Line
Units
Avg
Stddev
%RSD

#1
#2
#3

  Y_2243A
 224.306 {450}

 Cts/S
 6705.8      

   12.6
 .18840

 6691.2  
 6712.3  
 6713.8  

  Y_3710A
 371.030 { 91}

 Cts/S
 217270.      

    524.
 .24116

 217870.  
 216930.  
 217000.  

  Y_3710R
 371.030 { 91}2

 Cts/S
 14791.      

    69.
 .46684

 14711.  
 14834.  
 14827.  
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Sample Name: CCV        Acquired: 10/9/2018 13:24:31        Type: QC

Method: MT0007(v23) HF 083118(v3)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

  Ag3280A
 328.068 {103}

 (Y_3710A)
 ppm

 .97036      
 .00324
 .33388

 .96740  
 .96987  
 .97382  

 Chk Pass

  Al3082R
 308.215 {109}

 (Y_3710R)
 ppm

 24.892      
   .007

 .02952

 24.897  
 24.895  
 24.883  

 Chk Pass

  As1890A
 189.042 {478}

 (Y_2243A)
 ppm

 .49515      
 .00257
 .51849

 .49810  
 .49391  
 .49344  

 Chk Pass

  B_2496A
 249.678 {135}

 (Y_3710A)
 ppm

 1.9827      
  .0090

 .45436

 1.9767  
 1.9783  
 1.9931  

 Chk Pass

  Ba4554R
 455.403 { 74}

 (Y_3710R)
 ppm

 2.0324      
  .0099

 .48516

 2.0343  
 2.0218  
 2.0412  

 Chk Pass

  Be3130A
 313.042 {108}

 (Y_3710A)
 ppm

 2.0552      
  .0100

 .48522

 2.0521  
 2.0471  
 2.0663  

 Chk Pass

  Ca3179R
 317.933 {106}

 (Y_3710R)
 ppm

 50.096      
   .237

 .47234

 49.888  
 50.353  
 50.047  

 Chk Pass

  Cd2265A
 226.502 {449}

 (Y_2243A)
 ppm

 .50897      
 .00014
 .02824

 .50902  
 .50880  
 .50908  

 Chk Pass

  Co2286A
 228.616 {447}

 (Y_2243A)
 ppm

 2.0435      
  .0015

 .07127

 2.0438  
 2.0419  
 2.0447  

 Chk Pass

  Cr2677A
 267.716 {126}

 (Y_3710A)
 ppm

 2.0322      
  .0050

 .24728

 2.0380  
 2.0293  
 2.0294  

 Chk Pass

  Cu3247A
 324.754 {104}

 (Y_3710A)
 ppm

 1.9970      
  .0052

 .26201

 1.9914  
 2.0018  
 1.9978  

 Chk Pass

  Fe2599R
 259.940 {130}

 (Y_3710R)
 ppm

 25.432      
   .117

 .45961

 25.307  
 25.452  
 25.538  

 Chk Pass
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Sample Name: CCV        Acquired: 10/9/2018 13:24:31        Type: QC

Method: MT0007(v23) HF 083118(v3)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

  K_7664R
 766.490 { 44}

 (Y_3710R)
 ppm

 50.543      
   .265

 .52384

 50.497  
 50.304  
 50.828  

 Chk Pass

  Li6707R
 670.784 { 50}

 (Y_3710R)
 ppm

 1.9523      
  .0217

 1.1110

 1.9481  
 1.9330  
 1.9757  

 Chk Pass

  Mg2790R
 279.079 {121}

 (Y_3710R)
 ppm

 49.151      
   .256

 .52154

 48.881  
 49.391  
 49.180  

 Chk Pass

  Mn2576A
 257.610 {131}

 (Y_3710A)
 ppm

 2.0065      
  .0010

 .05030

 2.0061  
 2.0057  
 2.0076  

 Chk Pass

  Mo2020A
 202.030 {467}

 (Y_2243A)
 ppm

 2.0482      
  .0008

 .03764

 2.0485  
 2.0473  
 2.0487  

 Chk Pass

  aN
 330.237 {102}

 (Y_3710R)
 ppm

 48.648      
   .670

 1.3774

 49.093  
 47.877  
 48.973  

 Chk Pass

  Na5895R
 589.592 { 57}

 (Y_3710R)
 ppm

 50.457      
   .301

 .59712

 50.470  
 50.150  
 50.752  

 Chk Pass

  Ni2316A
 231.604 {445}

 (Y_2243A)
 ppm

 2.0250      
  .0010

 .04814

 2.0257  
 2.0239  
 2.0253  

 Chk Pass

  P_1782A
 178.284 {489}

 (Y_2243A)
 ppm

 1.9974      
  .0021

 .10327

 1.9997  
 1.9956  
 1.9969  

 Chk Pass

  bP
 220.353 {153}

 (Y_3710A)
 ppm

 .50352      
 .00480
 .95343

 .50550  
 .49805  
 .50702  

 Chk Pass

  Pb2203A
 220.353 {453}

 (Y_2243A)
 ppm

 .50468      
 .00220
 .43530

 .50400  
 .50290  
 .50714  

 Chk Pass

  Sb2068A
 206.833 {463}

 (Y_2243A)
 ppm

 .49359      
 .00225
 .45658

 .49413  
 .49552  
 .49111  

 Chk Pass
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Sample Name: CCV        Acquired: 10/9/2018 13:24:31        Type: QC

Method: MT0007(v23) HF 083118(v3)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

  Se1960A
 196.090 {472}

 (Y_2243A)
 ppm

 .50402      
 .00462
 .91757

 .50042  
 .50924  
 .50240  

 Chk Pass

  Si2506R
 250.690 {134}

 (Y_3710R)
 ppm

 1.9869      
  .0174

 .87342

 1.9856  
 2.0048  
 1.9702  

 Chk Pass

  Sn1899A
 189.989 {477}

 (Y_2243A)
 ppm

 2.0318      
  .0011

 .05416

 2.0323  
 2.0327  
 2.0306  

 Chk Pass

  Sr4215R
 421.552 { 80}

 (Y_3710R)
 ppm

 2.0233      
  .0121

 .59758

 2.0206  
 2.0128  
 2.0366  

 Chk Pass

  Ti3349R
 334.941 {101}

 (Y_3710R)
 ppm

 2.0407      
  .0046

 .22717

 2.0439  
 2.0354  
 2.0428  

 Chk Pass

  Tl1908A
 190.856 {477}

 (Y_2243A)
 ppm

 1.0139      
  .0037

 .36972

 1.0116  
 1.0118  
 1.0182  

 Chk Pass

  V_2924A
 292.402 {115}

 (Y_3710A)
 ppm

 2.0351      
  .0038

 .18569

 2.0370  
 2.0377  
 2.0308  

 Chk Pass

  Zn2138A
 213.856 {457}

 (Y_2243A)
 ppm

 2.0314      
  .0027

 .13535

 2.0290  
 2.0307  
 2.0344  

 Chk Pass
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Sample Name: CCV        Acquired: 10/9/2018 13:24:31        Type: QC

Method: MT0007(v23) HF 083118(v3)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Int. Std.
Line
Units
Avg
Stddev
%RSD

#1
#2
#3

  Y_2243A
 224.306 {450}

 Cts/S
 6525.1      

   13.1
 .20072

 6517.0  
 6540.2  
 6518.1  

  Y_3710A
 371.030 { 91}

 Cts/S
 213020.      

    835.
 .39185

 212060.  
 213560.  
 213440.  

  Y_3710R
 371.030 { 91}2

 Cts/S
 14499.      

   129.
 .88702

 14534.  
 14357.  
 14607.  
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Sample Name: CCB        Acquired: 10/9/2018 13:29:24        Type: Unk

Method: MT0007(v23) HF 083118(v3)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  Ag3280A
 328.068 {103}

 (Y_3710A)
 ppm

 .00008      
 .00037
 445.77

 .00046  
 .00006  

 -.00027  

 Chk Pass

  Al3082R
 308.215 {109}

 (Y_3710R)
 ppm

 -.00974      
  .01366
 140.21

  .00595  
 -.01895  
 -.01624  

 Chk Pass

  As1890A
 189.042 {478}

 (Y_2243A)
 ppm

 .00042      
 .00034
 80.896

 .00038  
 .00079  
 .00011  

 Chk Pass

  B_2496A
 249.678 {135}

 (Y_3710A)
 ppm

 .00245      
 .00048
 19.488

 .00282  
 .00191  
 .00261  

 Chk Pass

  Ba4554R
 455.403 { 74}

 (Y_3710R)
 ppm

 .00003      
 .00002
 72.509

 .00001  
 .00004  
 .00004  

 Chk Pass

  Be3130A
 313.042 {108}

 (Y_3710A)
 ppm

 .00000      
 .00001
 275.93

 -.00000  
  .00002  
 -.00000  

 Chk Pass

  Ca3179R
 317.933 {106}

 (Y_3710R)
 ppm

 .00040      
 .00108
 270.76

 -.00021  
  .00165  
 -.00024  

 Chk Pass

  Cd2265A
 226.502 {449}

 (Y_2243A)
 ppm

 .00016      
 .00008
 50.147

 .00016  
 .00008  
 .00023  

 Chk Pass

  Co2286A
 228.616 {447}

 (Y_2243A)
 ppm

 -.00010      
  .00003
 32.616

 -.00006  
 -.00012  
 -.00012  

 Chk Pass

  Cr2677A
 267.716 {126}

 (Y_3710A)
 ppm

 .00003      
 .00009
 260.81

 .00003  
 .00012  

 -.00005  

 Chk Pass

  Cu3247A
 324.754 {104}

 (Y_3710A)
 ppm

 .00030      
 .00015
 50.104

 .00046  
 .00016  
 .00028  

 Chk Pass

  Fe2599R
 259.940 {130}

 (Y_3710R)
 ppm

 -.00029      
  .00056
 192.28

 -.00009  
 -.00092  
  .00014  

 Chk Pass
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Sample Name: CCB        Acquired: 10/9/2018 13:29:24        Type: Unk

Method: MT0007(v23) HF 083118(v3)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  K_7664R
 766.490 { 44}

 (Y_3710R)
 ppm

 .06363      
 .04246
 66.736

 .08432  
 .09178  
 .01479  

 Chk Pass

  Li6707R
 670.784 { 50}

 (Y_3710R)
 ppm

 .00098      
 .00065
 66.022

 .00173  
 .00071  
 .00051  

 Chk Pass

  Mg2790R
 279.079 {121}

 (Y_3710R)
 ppm

 -.00683      
  .00175
 25.679

 -.00496  
 -.00708  
 -.00844  

 Chk Pass

  Mn2576A
 257.610 {131}

 (Y_3710A)
 ppm

 .00003      
 .00003
 105.83

 .00006  
 -.00000  
  .00004  

 Chk Pass

  Mo2020A
 202.030 {467}

 (Y_2243A)
 ppm

 -.00001      
  .00013
 2020.0

  .00008  
 -.00016  
  .00006  

 Chk Pass

  aN
 330.237 {102}

 (Y_3710R)
 ppm

 -.73644      
  .83266
 113.06

  .14676  
 -.84898  
 -1.5071  

 Chk Pass

  Na5895R
 589.592 { 57}

 (Y_3710R)
 ppm

 .01818      
 .00846
 46.516

 .02795  
 .01329  
 .01331  

 Chk Pass

  Ni2316A
 231.604 {445}

 (Y_2243A)
 ppm

 .00001      
 .00014
 1581.6

 .00007  
 -.00015  
  .00010  

 Chk Pass

  P_1782A
 178.284 {489}

 (Y_2243A)
 ppm

 -.00152      
  .00095
 62.592

 -.00042  
 -.00213  
 -.00202  

 Chk Pass

  bP
 220.353 {153}

 (Y_3710A)
 ppm

 -.00169      
  .00219
 129.17

 -.00036  
 -.00050  
 -.00422  

 Chk Pass

  Pb2203A
 220.353 {453}

 (Y_2243A)
 ppm

 -.00087      
  .00089
 101.21

  .00000  
 -.00086  
 -.00177  

 Chk Pass

  Sb2068A
 206.833 {463}

 (Y_2243A)
 ppm

 -.00129      
  .00111
 86.163

 -.00002  
 -.00178  
 -.00208  

 Chk Pass
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Sample Name: CCB        Acquired: 10/9/2018 13:29:24        Type: Unk

Method: MT0007(v23) HF 083118(v3)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  Se1960A
 196.090 {472}

 (Y_2243A)
 ppm

 .00012      
 .00275
 2341.5

 .00213  
 -.00301  
  .00123  

 Chk Pass

  Si2506R
 250.690 {134}

 (Y_3710R)
 ppm

 .01622      
 .01314
 80.964

 .03031  
 .00432  
 .01404  

 Chk Pass

  Sn1899A
 189.989 {477}

 (Y_2243A)
 ppm

 .00005      
 .00016
 312.28

 .00009  
 -.00012  
  .00019  

 Chk Pass

  Sr4215R
 421.552 { 80}

 (Y_3710R)
 ppm

 -.00001      
  .00000
 49.656

 -.00001  
 -.00000  
 -.00001  

 Chk Pass

  Ti3349R
 334.941 {101}

 (Y_3710R)
 ppm

 .00028      
 .00054
 190.09

 .00003  
 .00090  

 -.00008  

 Chk Pass

  Tl1908A
 190.856 {477}

 (Y_2243A)
 ppm

 .00318      
 .00103
 32.383

 .00262  
 .00437  
 .00256  

 Chk Pass

  V_2924A
 292.402 {115}

 (Y_3710A)
 ppm

 -.00022      
  .00011
 51.726

 -.00032  
 -.00024  
 -.00010  

 Chk Pass

  Zn2138A
 213.856 {457}

 (Y_2243A)
 ppm

 -.00024      
  .00004
 14.909

 -.00020  
 -.00025  
 -.00026  

 Chk Pass
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Sample Name: CCB        Acquired: 10/9/2018 13:29:24        Type: Unk

Method: MT0007(v23) HF 083118(v3)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Int. Std.
Line
Units
Avg
Stddev
%RSD

#1
#2
#3

  Y_2243A
 224.306 {450}

 Cts/S
 6675.7      

   24.2
 .36212

 6673.7  
 6700.8  
 6652.6  

  Y_3710A
 371.030 { 91}

 Cts/S
 216580.      

    182.
 .08394

 216370.  
 216670.  
 216690.  

  Y_3710R
 371.030 { 91}2

 Cts/S
 14715.      

    92.
 .62826

 14821.  
 14673.  
 14651.  
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Sample Name: ICIS        Acquired: 10/10/2018 9:45:30        Type: Cal

Method: MT0007(v23) AIR HF 083118(v4)        Mode: IR        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

  Ag3280A
 328.068 {103}

 (Y_3710A)
 Cts/S

 -.00026       
  .00002
 7.6651

 -.00028  
 -.00025  
 -.00025  

  Al3082R
 308.215 {109}

 (Y_3710R)
 Cts/S

 .00049       
 .00012
 24.548

 .00038  
 .00062  
 .00048  

  As1890A
 189.042 {478}

 (Y_2243A)
 Cts/S

 -.00099       
  .00009
 9.3835

 -.00109  
 -.00095  
 -.00092  

  B_2496A
 249.678 {135}

 (Y_3710A)
 Cts/S

 .00017       
 .00001
 7.9258

 .00016  
 .00017  
 .00019  

  Ba4554R
 455.403 { 74}

 (Y_3710R)
 Cts/S

 .00171       
 .00056
 32.577

 .00107  
 .00202  
 .00205  

  Be3130A
 313.042 {108}

 (Y_3710A)
 Cts/S

 -.00009       
  .00001
 13.457

 -.00008  
 -.00010  
 -.00008  

  Ca3179R
 317.933 {106}

 (Y_3710R)
 Cts/S

 .00396       
 .00010
 2.5352

 .00404  
 .00398  
 .00385  

  Cd2265A
 226.502 {449}

 (Y_2243A)
 Cts/S

 -.00174       
  .00020
 11.743

 -.00198  
 -.00165  
 -.00160  

  Co2286A
 228.616 {447}

 (Y_2243A)
 Cts/S

 -.00187       
  .00006
 3.0661

 -.00181  
 -.00193  
 -.00187  

  Cr2677A
 267.716 {126}

 (Y_3710A)
 Cts/S

 .00003       
 .00001
 52.762

 .00004  
 .00001  
 .00003  

  Cu3247A
 324.754 {104}

 (Y_3710A)
 Cts/S

 .00015       
 .00002
 11.194

 .00015  
 .00017  
 .00014  

  Fe2599R
 259.940 {130}

 (Y_3710R)
 Cts/S

 .00006       
 .00001
 23.026

 .00008  
 .00005  
 .00006  

  K_7664R
 766.490 { 44}

 (Y_3710R)
 Cts/S

 .00063       
 .00016
 25.602

 .00082  
 .00056  
 .00052  

  Li6707R
 670.784 { 50}

 (Y_3710R)
 Cts/S

 -.00229       
  .00047
 20.585

 -.00275  
 -.00230  
 -.00181  

  Mg2790R
 279.079 {121}

 (Y_3710R)
 Cts/S

 -.00007       
  .00005
 80.737

 -.00010  
 -.00010  
 -.00000  

  Mn2576A
 257.610 {131}

 (Y_3710A)
 Cts/S

 .00006       
 .00002
 32.893

 .00006  
 .00004  
 .00008  

  Mo2020A
 202.030 {467}

 (Y_2243A)
 Cts/S

 .00049       
 .00009
 18.593

 .00045  
 .00042  
 .00059  

  aN
 330.237 {102}

 (Y_3710R)
 Cts/S

 -.00022       
  .00008
 35.616

 -.00025  
 -.00013  
 -.00029  
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Sample Name: ICIS        Acquired: 10/10/2018 9:45:30        Type: Cal

Method: MT0007(v23) AIR HF 083118(v4)        Mode: IR        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

  Na5895R
 589.592 { 57}

 (Y_3710R)
 Cts/S

 .00245       
 .00023
 9.3511

 .00228  
 .00236  
 .00271  

  Ni2316A
 231.604 {445}

 (Y_2243A)
 Cts/S

 -.00095       
  .00014
 14.527

 -.00104  
 -.00079  
 -.00102  

  P_1782A
 178.284 {489}

 (Y_2243A)
 Cts/S

 .00038       
 .00003
 7.7674

 .00035  
 .00041  
 .00037  

  Pb2203A
 220.353 {153}

 (Y_3710A)
 Cts/S

 .00002       
 .00001
 40.824

 .00001  
 .00001  
 .00003  

  bP
 220.353 {453}

 (Y_2243A)
 Cts/S

 .00036       
 .00011
 30.611

 .00028  
 .00032  
 .00049  

  Sb2068A
 206.833 {463}

 (Y_2243A)
 Cts/S

 .00137       
 .00013
 9.2396

 .00128  
 .00132  
 .00152  

  Se1960A
 196.090 {472}

 (Y_2243A)
 Cts/S

 .00073       
 .00006
 8.2341

 .00076  
 .00066  
 .00077  

  Si2506R
 250.690 {134}

 (Y_3710R)
 Cts/S

 .00021       
 .00004
 16.857

 .00023  
 .00017  
 .00023  

  Sn1899A
 189.989 {477}

 (Y_2243A)
 Cts/S

 .00030       
 .00004
 14.120

 .00030  
 .00033  
 .00025  

  Sr4215R
 421.552 { 80}

 (Y_3710R)
 Cts/S

 -.00118       
  .00010
 8.4532

 -.00117  
 -.00109  
 -.00129  

  Ti3349R
 334.941 {101}

 (Y_3710R)
 Cts/S

 -.00005       
  .00010
 217.33

  .00007  
 -.00008  
 -.00013  

  Tl1908A
 190.856 {477}

 (Y_2243A)
 Cts/S

 -.00070       
  .00004
 5.3425

 -.00070  
 -.00073  
 -.00066  

  V_2924A
 292.402 {115}

 (Y_3710A)
 Cts/S

 .00006       
 .00004
 79.522

 .00007  
 .00001  
 .00009  

  Zn2138A
 213.856 {457}

 (Y_2243A)
 Cts/S

 .00639       
 .00009
 1.3597

 .00635  
 .00634  
 .00649  
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Sample Name: ICIS        Acquired: 10/10/2018 9:45:30        Type: Cal

Method: MT0007(v23) AIR HF 083118(v4)        Mode: IR        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Int. Std.
Line
Units
Avg
Stddev
%RSD

#1
#2
#3

  Y_2243A
 224.306 {450}

 Cts/S
 6908.5       

   24.6
 .35576

 6910.0  
 6932.4  
 6883.3  

  Y_3710A
 371.030 { 91}

 Cts/S
 226080.       

    276.
 .12215

 226150.  
 225780.  
 226310.  

  Y_3710R
 371.030 { 91}2

 Cts/S
 22142.       

   169.
 .76364

 22336.  
 22031.  
 22059.  
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Sample Name: S1        Acquired: 10/10/2018 9:50:32        Type: Cal

Method: MT0007(v23) AIR HF 083118(v4)        Mode: IR        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

  Ag3280A
 328.068 {103}

 (Y_3710A)
 Cts/S

 .15088       
 .00041
 .27323

 .15042  
 .15120  
 .15102  

  Al3082R
 308.215 {109}

 (Y_3710R)
 Cts/S

 .68116       
 .00209
 .30670

 .68352  
 .67954  
 .68043  

  As1890A
 189.042 {478}

 (Y_2243A)
 Cts/S

 .06573       
 .00003
 .05076

 .06569  
 .06575  
 .06574  

  B_2496A
 249.678 {135}

 (Y_3710A)
 Cts/S

 .10427       
 .00030
 .29067

 .10396  
 .10457  
 .10428  

  Ba4554R
 455.403 { 74}

 (Y_3710R)
 Cts/S

 12.666       
   .095

 .75376

 12.610  
 12.776  
 12.611  

  Be3130A
 313.042 {108}

 (Y_3710A)
 Cts/S

 6.7353       
  .0175

 .25910

 6.7294  
 6.7550  
 6.7216  

  Ca3179R
 317.933 {106}

 (Y_3710R)
 Cts/S

 10.755       
   .039

 .35809

 10.785  
 10.712  
 10.768  

  Cd2265A
 226.502 {449}

 (Y_2243A)
 Cts/S

 1.3809       
  .0039

 .28420

 1.3832  
 1.3831  
 1.3764  

  Co2286A
 228.616 {447}

 (Y_2243A)
 Cts/S

 3.6355       
  .0053

 .14635

 3.6405  
 3.6361  
 3.6299  

  Cr2677A
 267.716 {126}

 (Y_3710A)
 Cts/S

 .23484       
 .00146
 .62044

 .23599  
 .23533  
 .23321  

  Cu3247A
 324.754 {104}

 (Y_3710A)
 Cts/S

 .44043       
 .00158
 .35889

 .43861  
 .44131  
 .44139  

  Fe2599R
 259.940 {130}

 (Y_3710R)
 Cts/S

 2.6766       
  .0056

 .20952

 2.6782  
 2.6704  
 2.6812  

  K_7664R
 766.490 { 44}

 (Y_3710R)
 Cts/S

 2.9180       
  .0012

 .04149

 2.9189  
 2.9166  
 2.9184  

  Li6707R
 670.784 { 50}

 (Y_3710R)
 Cts/S

 3.0904       
  .0040

 .12860

 3.0858  
 3.0927  
 3.0926  

  Mg2790R
 279.079 {121}

 (Y_3710R)
 Cts/S

 .85302       
 .00311
 .36432

 .85469  
 .84944  
 .85494  

  Mn2576A
 257.610 {131}

 (Y_3710A)
 Cts/S

 1.3720       
  .0061

 .44619

 1.3776  
 1.3729  
 1.3655  

  Mo2020A
 202.030 {467}

 (Y_2243A)
 Cts/S

 1.3737       
  .0010

 .07549

 1.3749  
 1.3730  
 1.3732  

  aN
 330.237 {102}

 (Y_3710R)
 Cts/S

 .02874       
 .00019
 .64929

 .02889  
 .02854  
 .02881  
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Sample Name: S1        Acquired: 10/10/2018 9:50:32        Type: Cal

Method: MT0007(v23) AIR HF 083118(v4)        Mode: IR        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

  Na5895R
 589.592 { 57}

 (Y_3710R)
 Cts/S

 10.816       
   .015

 .13930

 10.799  
 10.819  
 10.829  

  Ni2316A
 231.604 {445}

 (Y_2243A)
 Cts/S

 2.5099       
  .0043

 .17043

 2.5122  
 2.5126  
 2.5050  

  P_1782A
 178.284 {489}

 (Y_2243A)
 Cts/S

 .17257       
 .00031
 .18018

 .17278  
 .17271  
 .17221  

  Pb2203A
 220.353 {153}

 (Y_3710A)
 Cts/S

 .00445       
 .00005
 1.0535

 .00448  
 .00447  
 .00440  

  bP
 220.353 {453}

 (Y_2243A)
 Cts/S

 .13105       
 .00062
 .46950

 .13162  
 .13040  
 .13113  

  Sb2068A
 206.833 {463}

 (Y_2243A)
 Cts/S

 .07990       
 .00024
 .29617

 .07980  
 .07973  
 .08017  

  Se1960A
 196.090 {472}

 (Y_2243A)
 Cts/S

 .03760       
 .00016
 .41605

 .03775  
 .03744  
 .03762  

  Si2506R
 250.690 {134}

 (Y_3710R)
 Cts/S

 .03821       
 .00016
 .40955

 .03831  
 .03803  
 .03830  

  Sn1899A
 189.989 {477}

 (Y_2243A)
 Cts/S

 .66604       
 .00104
 .15687

 .66694  
 .66630  
 .66489  

  Sr4215R
 421.552 { 80}

 (Y_3710R)
 Cts/S

 15.438       
   .176

 1.1411

 15.457  
 15.254  
 15.605  

  Ti3349R
 334.941 {101}

 (Y_3710R)
 Cts/S

 .89658       
 .00262
 .29207

 .89954  
 .89457  
 .89563  

  Tl1908A
 190.856 {477}

 (Y_2243A)
 Cts/S

 .08842       
 .00016
 .18594

 .08848  
 .08823  
 .08854  

  V_2924A
 292.402 {115}

 (Y_3710A)
 Cts/S

 .36251       
 .00136
 .37517

 .36348  
 .36310  
 .36096  

  Zn2138A
 213.856 {457}

 (Y_2243A)
 Cts/S

 5.4582       
  .0110

 .20226

 5.4693  
 5.4580  
 5.4472  
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Sample Name: S1        Acquired: 10/10/2018 9:50:32        Type: Cal

Method: MT0007(v23) AIR HF 083118(v4)        Mode: IR        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Int. Std.
Line
Units
Avg
Stddev
%RSD

#1
#2
#3

  Y_2243A
 224.306 {450}

 Cts/S
 6527.7       

    9.6
 .14634

 6521.4  
 6523.0  
 6538.7  

  Y_3710A
 371.030 { 91}

 Cts/S
 220110.       

    758.
 .34427

 219390.  
 220030.  
 220900.  

  Y_3710R
 371.030 { 91}2

 Cts/S
 21904.       

   240.
 1.0937

 21720.  
 22175.  
 21817.  
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Sample Name: CCVL        Acquired: 10/10/2018 9:55:49        Type: QC

Method: MT0007(v23) AIR HF 083118(v4)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

  Ag3280A
 328.068 {103}

 (Y_3710A)
 ppm

 .49045      
 .00166
 .33832

 .48889  
 .49028  
 .49219  

 Chk Pass

  Al3082R
 308.215 {109}

 (Y_3710R)
 ppm

 12.369      
   .092

 .74414

 12.266  
 12.442  
 12.399  

 Chk Pass

  As1890A
 189.042 {478}

 (Y_2243A)
 ppm

 .24755      
 .00087
 .35066

 .24843  
 .24752  
 .24669  

 Chk Pass

  B_2496A
 249.678 {135}

 (Y_3710A)
 ppm

 1.0042      
  .0062

 .61703

  .99912  
 1.0024  
 1.0111  

 Chk Pass

  Ba4554R
 455.403 { 74}

 (Y_3710R)
 ppm

 1.0017      
  .0007

 .06731

 1.0025  
 1.0012  
 1.0014  

 Chk Pass

  Be3130A
 313.042 {108}

 (Y_3710A)
 ppm

 1.0449      
  .0101

 .96578

 1.0370  
 1.0563  
 1.0415  

 Chk Pass

  Ca3179R
 317.933 {106}

 (Y_3710R)
 ppm

 25.333      
   .177

 .69780

 25.129  
 25.437  
 25.434  

 Chk Pass

  Cd2265A
 226.502 {449}

 (Y_2243A)
 ppm

 .25612      
 .00071
 .27825

 .25530  
 .25645  
 .25661  

 Chk Pass

  Co2286A
 228.616 {447}

 (Y_2243A)
 ppm

 1.0222      
  .0019

 .18278

 1.0203  
 1.0240  
 1.0224  

 Chk Pass

  Cr2677A
 267.716 {126}

 (Y_3710A)
 ppm

 1.0286      
  .0034

 .32869

 1.0292  
 1.0317  
 1.0250  

 Chk Pass

  Cu3247A
 324.754 {104}

 (Y_3710A)
 ppm

 .98412      
 .00441
 .44767

 .97996  
 .98874  
 .98365  

 Chk Pass

  Fe2599R
 259.940 {130}

 (Y_3710R)
 ppm

 12.732      
   .078

 .61377

 12.777  
 12.642  
 12.778  

 Chk Pass
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Sample Name: CCVL        Acquired: 10/10/2018 9:55:49        Type: QC

Method: MT0007(v23) AIR HF 083118(v4)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

  K_7664R
 766.490 { 44}

 (Y_3710R)
 ppm

 25.657      
   .083

 .32261

 25.567  
 25.730  
 25.675  

 Chk Pass

  Li6707R
 670.784 { 50}

 (Y_3710R)
 ppm

 .98239      
 .00628
 .63946

 .98926  
 .97693  
 .98098  

 Chk Pass

  Mg2790R
 279.079 {121}

 (Y_3710R)
 ppm

 24.639      
   .096

 .38891

 24.530  
 24.674  
 24.711  

 Chk Pass

  Mn2576A
 257.610 {131}

 (Y_3710A)
 ppm

 1.0470      
  .0029

 .28204

 1.0438  
 1.0476  
 1.0496  

 Chk Pass

  Mo2020A
 202.030 {467}

 (Y_2243A)
 ppm

 1.0176      
  .0014

 .14296

 1.0159  
 1.0186  
 1.0182  

 Chk Pass

  aN
 330.237 {102}

 (Y_3710R)
 ppm

 24.908      
   .607

 2.4380

 25.011  
 24.256  
 25.457  

 Chk Pass

  Na5895R
 589.592 { 57}

 (Y_3710R)
 ppm

 25.071      
   .131

 .52168

 25.214  
 24.957  
 25.043  

 Chk Pass

  Ni2316A
 231.604 {445}

 (Y_2243A)
 ppm

 1.0282      
  .0016

 .15610

 1.0270  
 1.0277  
 1.0300  

 Chk Pass

  P_1782A
 178.284 {489}

 (Y_2243A)
 ppm

 .99366      
 .00176
 .17752

 .99166  
 .99435  
 .99497  

 Chk Pass

  Pb2203A
 220.353 {153}

 (Y_3710A)
 ppm

 .25901      
 .00200
 .77340

 .26132  
 .25777  
 .25794  

 Chk Pass

  bP
 220.353 {453}

 (Y_2243A)
 ppm

 .25596      
 .00081
 .31519

 .25548  
 .25552  
 .25689  

 Chk Pass

  Sb2068A
 206.833 {463}

 (Y_2243A)
 ppm

 .24571      
 .00021
 .08750

 .24594  
 .24569  
 .24551  

 Chk Pass
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Sample Name: CCVL        Acquired: 10/10/2018 9:55:49        Type: QC

Method: MT0007(v23) AIR HF 083118(v4)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

  Se1960A
 196.090 {472}

 (Y_2243A)
 ppm

 .24408      
 .00249
 1.0192

 .24465  
 .24136  
 .24623  

 Chk Pass

  Si2506R
 250.690 {134}

 (Y_3710R)
 ppm

 1.0154      
  .0053

 .51876

 1.0096  
 1.0166  
 1.0200  

 Chk Pass

  Sn1899A
 189.989 {477}

 (Y_2243A)
 ppm

 1.0215      
  .0019

 .18814

 1.0196  
 1.0216  
 1.0234  

 Chk Pass

  Sr4215R
 421.552 { 80}

 (Y_3710R)
 ppm

 1.0115      
  .0042

 .41334

 1.0152  
 1.0070  
 1.0124  

 Chk Pass

  Ti3349R
 334.941 {101}

 (Y_3710R)
 ppm

 1.0070      
  .0021

 .20318

 1.0049  
 1.0090  
 1.0070  

 Chk Pass

  Tl1908A
 190.856 {477}

 (Y_2243A)
 ppm

 .51864      
 .00240
 .46330

 .51824  
 .51647  
 .52122  

 Chk Pass

  V_2924A
 292.402 {115}

 (Y_3710A)
 ppm

 1.0146      
  .0025

 .25019

 1.0133  
 1.0175  
 1.0129  

 Chk Pass

  Zn2138A
 213.856 {457}

 (Y_2243A)
 ppm

 1.0087      
  .0022

 .21782

 1.0062  
 1.0105  
 1.0093  

 Chk Pass
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Sample Name: CCVL        Acquired: 10/10/2018 9:55:49        Type: QC

Method: MT0007(v23) AIR HF 083118(v4)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Int. Std.
Line
Units
Avg
Stddev
%RSD

#1
#2
#3

  Y_2243A
 224.306 {450}

 Cts/S
 6829.2      

   14.4
 .21128

 6820.9  
 6845.8  
 6820.8  

  Y_3710A
 371.030 { 91}

 Cts/S
 226920.      

    645.
 .28443

 227380.  
 226180.  
 227190.  

  Y_3710R
 371.030 { 91}2

 Cts/S
 22267.      

   126.
 .56751

 22397.  
 22145.  
 22259.  
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Sample Name: ICV        Acquired: 10/10/2018 10:00:42        Type: QC

Method: MT0007(v23) AIR HF 083118(v4)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

  Ag3280A
 328.068 {103}

 (Y_3710A)
 ppm

 .48868      
 .00043
 .08794

 .48845  
 .48842  
 .48918  

 Chk Pass

  Al3082R
 308.215 {109}

 (Y_3710R)
 ppm

 11.948      
   .065

 .54804

 11.872  
 11.986  
 11.985  

 Chk Pass

  As1890A
 189.042 {478}

 (Y_2243A)
 ppm

 .24446      
 .00098
 .39917

 .24558  
 .24389  
 .24389  

 Chk Pass

  B_2496A
 249.678 {135}

 (Y_3710A)
 ppm

 1.0112      
  .0009

 .09270

 1.0105  
 1.0123  
 1.0108  

 Chk Pass

  Ba4554R
 455.403 { 74}

 (Y_3710R)
 ppm

 .96736      
 .00510
 .52682

 .96173  
 .96870  
 .97166  

 Chk Pass

  Be3130A
 313.042 {108}

 (Y_3710A)
 ppm

 1.0158      
  .0048

 .46920

 1.0104  
 1.0194  
 1.0177  

 Chk Pass

  Ca3179R
 317.933 {106}

 (Y_3710R)
 ppm

 24.657      
   .169

 .68358

 24.538  
 24.850  
 24.584  

 Chk Pass

  Cd2265A
 226.502 {449}

 (Y_2243A)
 ppm

 .25153      
 .00366
 1.4553

 .25431  
 .24738  
 .25290  

 Chk Pass

  Co2286A
 228.616 {447}

 (Y_2243A)
 ppm

 .98528      
 .01270
 1.2887

 .99482  
 .97087  
 .99015  

 Chk Pass

  Cr2677A
 267.716 {126}

 (Y_3710A)
 ppm

 .99434      
 .00477
 .47951

 .98908  
 .99838  
 .99556  

 Chk Pass

  Cu3247A
 324.754 {104}

 (Y_3710A)
 ppm

 .95193      
 .00491
 .51561

 .95058  
 .94784  
 .95738  

 Chk Pass

  Fe2599R
 259.940 {130}

 (Y_3710R)
 ppm

 12.294      
   .049

 .39591

 12.251  
 12.347  
 12.283  

 Chk Pass
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Sample Name: ICV        Acquired: 10/10/2018 10:00:42        Type: QC

Method: MT0007(v23) AIR HF 083118(v4)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

  K_7664R
 766.490 { 44}

 (Y_3710R)
 ppm

 24.963      
   .081

 .32585

 24.876  
 25.038  
 24.975  

 Chk Pass

  Li6707R
 670.784 { 50}

 (Y_3710R)
 ppm

 .98196      
 .00153
 .15586

 .98024  
 .98315  
 .98250  

 Chk Pass

  Mg2790R
 279.079 {121}

 (Y_3710R)
 ppm

 23.950      
   .246

 1.0258

 23.853  
 24.230  
 23.768  

 Chk Pass

  Mn2576A
 257.610 {131}

 (Y_3710A)
 ppm

 1.0206      
  .0050

 .49487

 1.0151  
 1.0249  
 1.0218  

 Chk Pass

  Mo2020A
 202.030 {467}

 (Y_2243A)
 ppm

 .98831      
 .01161
 1.1750

 .99605  
 .97495  
 .99392  

 Chk Pass

  aN
 330.237 {102}

 (Y_3710R)
 ppm

 24.079      
   .260

 1.0790

 23.948  
 24.379  
 23.911  

 Chk Pass

  Na5895R
 589.592 { 57}

 (Y_3710R)
 ppm

 24.203      
   .039

 .16079

 24.158  
 24.224  
 24.227  

 Chk Pass

  Ni2316A
 231.604 {445}

 (Y_2243A)
 ppm

 .98489      
 .01356
 1.3769

 .99499  
 .96948  
 .99020  

 Chk Pass

  P_1782A
 178.284 {489}

 (Y_2243A)
 ppm

 .95201      
 .01207
 1.2678

 .96274  
 .93894  
 .95436  

 Chk Pass

  Pb2203A
 220.353 {153}

 (Y_3710A)
 ppm

 .25636      
 .00121
 .47202

 .25579  
 .25554  
 .25775  

 Chk Pass

  bP
 220.353 {453}

 (Y_2243A)
 ppm

 .25148      
 .00436
 1.7356

 .25515  
 .24665  
 .25263  

 Chk Pass

  Sb2068A
 206.833 {463}

 (Y_2243A)
 ppm

 .23701      
 .00300
 1.2649

 .23968  
 .23377  
 .23760  

 Chk Pass
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Sample Name: ICV        Acquired: 10/10/2018 10:00:42        Type: QC

Method: MT0007(v23) AIR HF 083118(v4)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

  Se1960A
 196.090 {472}

 (Y_2243A)
 ppm

 .24342      
 .00560
 2.3011

 .24371  
 .23769  
 .24888  

 Chk Pass

  Si2506R
 250.690 {134}

 (Y_3710R)
 ppm

 .99365      
 .00743
 .74799

 .98530  
 .99609  
 .99955  

 Chk Pass

  Sn1899A
 189.989 {477}

 (Y_2243A)
 ppm

 .99759      
 .01441
 1.4447

 1.0071  
  .98100  
 1.0047  

 Chk Pass

  Sr4215R
 421.552 { 80}

 (Y_3710R)
 ppm

 .97712      
 .00310
 .31746

 .97363  
 .97815  
 .97957  

 Chk Pass

  Ti3349R
 334.941 {101}

 (Y_3710R)
 ppm

 .99941      
 .00600
 .59992

 .99249  
 1.0030  
 1.0028  

 Chk Pass

  Tl1908A
 190.856 {477}

 (Y_2243A)
 ppm

 .51999      
 .00900
 1.7304

 .52670  
 .50976  
 .52349  

 Chk Pass

  V_2924A
 292.402 {115}

 (Y_3710A)
 ppm

 .98912      
 .00254
 .25635

 .98674  
 .98883  
 .99179  

 Chk Pass

  Zn2138A
 213.856 {457}

 (Y_2243A)
 ppm

 .96739      
 .01115
 1.1525

 .97640  
 .95492  
 .97086  

 Chk Pass
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Sample Name: ICV        Acquired: 10/10/2018 10:00:42        Type: QC

Method: MT0007(v23) AIR HF 083118(v4)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Int. Std.
Line
Units
Avg
Stddev
%RSD

#1
#2
#3

  Y_2243A
 224.306 {450}

 Cts/S
 6908.5      

   70.4
 1.0185

 6851.2  
 6987.0  
 6887.2  

  Y_3710A
 371.030 { 91}

 Cts/S
 226680.      

   1036.
 .45705

 227740.  
 225670.  
 226620.  

  Y_3710R
 371.030 { 91}2

 Cts/S
 22019.      

   166.
 .75418

 22094.  
 21829.  
 22135.  
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Sample Name: ICB        Acquired: 10/10/2018 10:05:36        Type: Unk

Method: MT0007(v23) AIR HF 083118(v4)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  Ag3280A
 328.068 {103}

 (Y_3710A)
 ppm

 .00009      
 .00029
 305.49

 -.00024  
  .00029  
  .00023  

 Chk Pass

  Al3082R
 308.215 {109}

 (Y_3710R)
 ppm

 .00722      
 .00991
 137.25

 .01859  
 .00044  
 .00263  

 Chk Pass

  As1890A
 189.042 {478}

 (Y_2243A)
 ppm

 -.00030      
  .00111
 375.44

 -.00134  
  .00088  
 -.00043  

 Chk Pass

  B_2496A
 249.678 {135}

 (Y_3710A)
 ppm

 .00126      
 .00041
 32.825

 .00167  
 .00084  
 .00127  

 Chk Pass

  Ba4554R
 455.403 { 74}

 (Y_3710R)
 ppm

 .00003      
 .00012
 403.87

 .00016  
 -.00009  
  .00002  

 Chk Pass

  Be3130A
 313.042 {108}

 (Y_3710A)
 ppm

 .00001      
 .00001
 58.220

 .00002  
 .00001  
 .00001  

 Chk Pass

  Ca3179R
 317.933 {106}

 (Y_3710R)
 ppm

 .00027      
 .00169
 621.77

 .00217  
 -.00026  
 -.00109  

 Chk Pass

  Cd2265A
 226.502 {449}

 (Y_2243A)
 ppm

 .00009      
 .00004
 39.402

 .00011  
 .00005  
 .00011  

 Chk Pass

  Co2286A
 228.616 {447}

 (Y_2243A)
 ppm

 -.00002      
  .00008
 411.93

 -.00006  
  .00008  
 -.00007  

 Chk Pass

  Cr2677A
 267.716 {126}

 (Y_3710A)
 ppm

 .00012      
 .00028
 243.48

 -.00000  
  .00044  
 -.00009  

 Chk Pass

  Cu3247A
 324.754 {104}

 (Y_3710A)
 ppm

 .00023      
 .00020
 84.959

 .00045  
 .00005  
 .00020  

 Chk Pass

  Fe2599R
 259.940 {130}

 (Y_3710R)
 ppm

 -.00019      
  .00134
 697.35

  .00020  
  .00091  
 -.00169  

 Chk Pass
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Sample Name: ICB        Acquired: 10/10/2018 10:05:36        Type: Unk

Method: MT0007(v23) AIR HF 083118(v4)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  K_7664R
 766.490 { 44}

 (Y_3710R)
 ppm

 .01361      
 .00618
 45.400

 .01677  
 .01758  
 .00649  

 Chk Pass

  Li6707R
 670.784 { 50}

 (Y_3710R)
 ppm

 .00085      
 .00074
 86.539

 .00019  
 .00165  
 .00073  

 Chk Pass

  Mg2790R
 279.079 {121}

 (Y_3710R)
 ppm

 -.00057      
  .00988
 1720.7

  .00346  
  .00666  
 -.01184  

 Chk Pass

  Mn2576A
 257.610 {131}

 (Y_3710A)
 ppm

 .00002      
 .00002
 100.02

 .00003  
 .00005  

 -.00000  

 Chk Pass

  Mo2020A
 202.030 {467}

 (Y_2243A)
 ppm

 -.00011      
  .00006
 52.552

 -.00012  
 -.00004  
 -.00015  

 Chk Pass

  aN
 330.237 {102}

 (Y_3710R)
 ppm

 .11792      
 .82222
 697.27

 .66434  
 -.82769  
  .51711  

 Chk Pass

  Na5895R
 589.592 { 57}

 (Y_3710R)
 ppm

 -.00157      
  .00591
 376.33

  .00181  
  .00188  
 -.00840  

 Chk Pass

  Ni2316A
 231.604 {445}

 (Y_2243A)
 ppm

 .00007      
 .00014
 206.10

 -.00009  
  .00018  
  .00011  

 Chk Pass

  P_1782A
 178.284 {489}

 (Y_2243A)
 ppm

 .00100      
 .00128
 127.56

 .00129  
 -.00039  
  .00212  

 Chk Pass

  Pb2203A
 220.353 {153}

 (Y_3710A)
 ppm

 -.00207      
  .00038
 18.472

 -.00164  
 -.00218  
 -.00238  

 Chk Pass

  bP
 220.353 {453}

 (Y_2243A)
 ppm

 .00023      
 .00197
 845.53

 -.00143  
 -.00029  
  .00241  

 Chk Pass

  Sb2068A
 206.833 {463}

 (Y_2243A)
 ppm

 -.00006      
  .00087
 1483.2

  .00044  
  .00044  
 -.00106  

 Chk Pass
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Sample Name: ICB        Acquired: 10/10/2018 10:05:36        Type: Unk

Method: MT0007(v23) AIR HF 083118(v4)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  Se1960A
 196.090 {472}

 (Y_2243A)
 ppm

 .00071      
 .00343
 486.36

 -.00058  
 -.00190  
  .00459  

 Chk Pass

  Si2506R
 250.690 {134}

 (Y_3710R)
 ppm

 -.00577      
  .00687
 119.05

 -.01356  
 -.00314  
 -.00061  

 Chk Pass

  Sn1899A
 189.989 {477}

 (Y_2243A)
 ppm

 .00043      
 .00024
 56.242

 .00039  
 .00069  
 .00021  

 Chk Pass

  Sr4215R
 421.552 { 80}

 (Y_3710R)
 ppm

 .00009      
 .00014
 154.68

 .00025  
 -.00002  
  .00005  

 Chk Pass

  Ti3349R
 334.941 {101}

 (Y_3710R)
 ppm

 -.00026      
  .00042
 160.72

 -.00062  
  .00020  
 -.00036  

 Chk Pass

  Tl1908A
 190.856 {477}

 (Y_2243A)
 ppm

 .00169      
 .00052
 30.448

 .00218  
 .00116  
 .00174  

 Chk Pass

  V_2924A
 292.402 {115}

 (Y_3710A)
 ppm

 -.00006      
  .00011
 174.49

 -.00013  
 -.00012  
  .00007  

 Chk Pass

  Zn2138A
 213.856 {457}

 (Y_2243A)
 ppm

 .00000      
 .00010
 8903.9

 -.00009  
 -.00002  
  .00011  

 Chk Pass
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Sample Name: ICB        Acquired: 10/10/2018 10:05:36        Type: Unk

Method: MT0007(v23) AIR HF 083118(v4)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Int. Std.
Line
Units
Avg
Stddev
%RSD

#1
#2
#3

  Y_2243A
 224.306 {450}

 Cts/S
 6921.2      

   18.9
 .27316

 6929.5  
 6934.6  
 6899.6  

  Y_3710A
 371.030 { 91}

 Cts/S
 224120.      

   3659.
 1.6324

 219980.  
 225500.  
 226900.  

  Y_3710R
 371.030 { 91}2

 Cts/S
 22198.      

   304.
 1.3683

 22399.  
 22347.  
 21849.  
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Sample Name: ICSA        Acquired: 10/10/2018 10:10:39        Type: Unk

Method: MT0007(v23) AIR HF 083118(v4)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  Ag3280A
 328.068 {103}

 (Y_3710A)
 ppm

 -.00063      
  .00017
 27.690

 -.00051  
 -.00083  
 -.00055  

 Chk Pass

  Al3082R
 308.215 {109}

 (Y_3710R)
 ppm

 488.64      
    .97

 .19888

 489.61  
 488.63  
 487.67  

 Chk Pass

  As1890A
 189.042 {478}

 (Y_2243A)
 ppm

 .00849      
 .00084
 9.8669

 .00924  
 .00759  
 .00863  

 Chk Pass

  B_2496A
 249.678 {135}

 (Y_3710A)
 ppm

 .00989      
 .00075
 7.5823

 .00929  
 .00965  
 .01073  

 Chk Pass

  Ba4554R
 455.403 { 74}

 (Y_3710R)
 ppm

 .01044     F 
 .00005
 .46521

 .01048  
 .01045  
 .01038  

 Chk Fail
 .01000

 -.01000

  Be3130A
 313.042 {108}

 (Y_3710A)
 ppm

 -.00037      
  .00002
 5.2339

 -.00039  
 -.00037  
 -.00035  

 Chk Pass

  Ca3179R
 317.933 {106}

 (Y_3710R)
 ppm

 459.03      
   4.87

 1.0613

 461.33  
 462.32  
 453.43  

 Chk Pass

  Cd2265A
 226.502 {449}

 (Y_2243A)
 ppm

 -.00815     F 
  .00024
 2.9616

 -.00824  
 -.00833  
 -.00787  

 Chk Fail
 .00500

 -.00500

  Co2286A
 228.616 {447}

 (Y_2243A)
 ppm

 -.00383      
  .00013
 3.4799

 -.00392  
 -.00367  
 -.00388  

 Chk Pass

  Cr2677A
 267.716 {126}

 (Y_3710A)
 ppm

 .00470      
 .00005
 1.0269

 .00466  
 .00469  
 .00476  

 Chk Pass

  Cu3247A
 324.754 {104}

 (Y_3710A)
 ppm

 -.00196      
  .00020
 10.401

 -.00173  
 -.00204  
 -.00211  

 Chk Pass

  Fe2599R
 259.940 {130}

 (Y_3710R)
 ppm

 182.35      
   1.20

 .66056

 183.69  
 181.35  
 182.03  

 Chk Pass
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Sample Name: ICSA        Acquired: 10/10/2018 10:10:39        Type: Unk

Method: MT0007(v23) AIR HF 083118(v4)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  K_7664R
 766.490 { 44}

 (Y_3710R)
 ppm

 .05556      
 .02252
 40.527

 .08121  
 .04640  
 .03907  

 Chk Pass

  Li6707R
 670.784 { 50}

 (Y_3710R)
 ppm

 .01359      
 .00074
 5.4346

 .01444  
 .01322  
 .01311  

 Chk Pass

  Mg2790R
 279.079 {121}

 (Y_3710R)
 ppm

 501.88      
   2.88

 .57434

 503.29  
 503.79  
 498.57  

 Chk Pass

  Mn2576A
 257.610 {131}

 (Y_3710A)
 ppm

 -.00705      
  .00010
 1.4618

 -.00704  
 -.00716  
 -.00696  

 Chk Pass

  Mo2020A
 202.030 {467}

 (Y_2243A)
 ppm

 -.00200      
  .00021
 10.341

 -.00222  
 -.00196  
 -.00181  

 Chk Pass

  aN
 330.237 {102}

 (Y_3710R)
 ppm

 -.16537      
  .45175
 273.17

 -.57483  
 -.24052  
  .31924  

 Chk Pass

  Na5895R
 589.592 { 57}

 (Y_3710R)
 ppm

 .04325      
 .00293
 6.7811

 .04251  
 .04076  
 .04649  

 Chk Pass

  Ni2316A
 231.604 {445}

 (Y_2243A)
 ppm

 -.00401      
  .00036
 8.9997

 -.00385  
 -.00376  
 -.00443  

 Chk Pass

  P_1782A
 178.284 {489}

 (Y_2243A)
 ppm

 -.01586      
  .00332
 20.950

 -.01620  
 -.01238  
 -.01899  

 Chk Pass

  Pb2203A
 220.353 {153}

 (Y_3710A)
 ppm

 .00818     F 
 .00061
 7.5017

 .00877  
 .00754  
 .00823  

 Chk Fail
 .00800

 -.00800

  bP
 220.353 {453}

 (Y_2243A)
 ppm

 .00576      
 .00199
 34.587

 .00426  
 .00500  
 .00802  

 Chk Pass

  Sb2068A
 206.833 {463}

 (Y_2243A)
 ppm

 .01226      
 .00135
 11.003

 .01076  
 .01267  
 .01336  

 Chk Pass
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Sample Name: ICSA        Acquired: 10/10/2018 10:10:39        Type: Unk

Method: MT0007(v23) AIR HF 083118(v4)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  Se1960A
 196.090 {472}

 (Y_2243A)
 ppm

 -.00064      
  .00608
 943.56

  .00150  
  .00407  
 -.00750  

 Chk Pass

  Si2506R
 250.690 {134}

 (Y_3710R)
 ppm

 955.38      
   1.36

 .14198

 954.01  
 956.72  
 955.40  

 Chk Pass

  Sn1899A
 189.989 {477}

 (Y_2243A)
 ppm

 -.00263      
  .00059
 22.602

 -.00329  
 -.00244  
 -.00215  

 Chk Pass

  Sr4215R
 421.552 { 80}

 (Y_3710R)
 ppm

 .00486      
 .00014
 2.8741

 .00478  
 .00502  
 .00478  

 Chk Pass

  Ti3349R
 334.941 {101}

 (Y_3710R)
 ppm

 -.01152      
  .00063
 5.5101

 -.01132  
 -.01101  
 -.01223  

 Chk Pass

  Tl1908A
 190.856 {477}

 (Y_2243A)
 ppm

 -.00231      
  .00187
 81.032

 -.00445  
 -.00152  
 -.00096  

 Chk Pass

  V_2924A
 292.402 {115}

 (Y_3710A)
 ppm

 .00577      
 .00055
 9.5270

 .00606  
 .00611  
 .00513  

 Chk Pass

  Zn2138A
 213.856 {457}

 (Y_2243A)
 ppm

 .00834      
 .00033
 3.9707

 .00798  
 .00863  
 .00842  

 Chk Pass
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Sample Name: ICSA        Acquired: 10/10/2018 10:10:39        Type: Unk

Method: MT0007(v23) AIR HF 083118(v4)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Int. Std.
Line
Units
Avg
Stddev
%RSD

#1
#2
#3

  Y_2243A
 224.306 {450}

 Cts/S
 6070.6      

    3.5
 .05777

 6066.8  
 6073.7  
 6071.3  

  Y_3710A
 371.030 { 91}

 Cts/S
 206280.      

   1147.
 .55599

 207550.  
 205320.  
 205980.  

  Y_3710R
 371.030 { 91}2

 Cts/S
 21070.      

   142.
 .67566

 21029.  
 20953.  
 21229.  
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Sample Name: ICSA        Acquired: 10/10/2018 10:18:55        Type: Unk

Method: MT0007(v23) AIR HF 083118(v5)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  Ag3280A
 328.068 {103}

 (Y_3710A)
 ppm

 -.00061      
  .00064
 104.88

 -.00044  
 -.00132  
 -.00007  

 Chk Pass

  Al3082R
 308.215 {109}

 (Y_3710R)
 ppm

 484.65      
   8.14

 1.6795

 490.02  
 475.29  
 488.65  

 Chk Pass

  As1890A
 189.042 {478}

 (Y_2243A)
 ppm

 .00351      
 .00112
 31.869

 .00383  
 .00227  
 .00444  

 Chk Pass

  B_2496A
 249.678 {135}

 (Y_3710A)
 ppm

 .01158      
 .00065
 5.5975

 .01232  
 .01127  
 .01114  

 Chk Pass

  Ba4554R
 455.403 { 74}

 (Y_3710R)
 ppm

 .01042     F 
 .00029
 2.7917

 .01053  
 .01009  
 .01063  

 Chk Fail
 .01000

 -.01000

  Be3130A
 313.042 {108}

 (Y_3710A)
 ppm

 -.00039      
  .00001
 2.2456

 -.00038  
 -.00039  
 -.00039  

 Chk Pass

  Ca3179R
 317.933 {106}

 (Y_3710R)
 ppm

 453.08      
   3.71

 .81798

 455.09  
 448.80  
 455.34  

 Chk Pass

  Cd2265A
 226.502 {449}

 (Y_2243A)
 ppm

 -.00170      
  .00012
 6.8950

 -.00183  
 -.00163  
 -.00163  

 Chk Pass

  Co2286A
 228.616 {447}

 (Y_2243A)
 ppm

 -.00390      
  .00034
 8.7842

 -.00361  
 -.00428  
 -.00383  

 Chk Pass

  Cr2677A
 267.716 {126}

 (Y_3710A)
 ppm

 .00471      
 .00023
 4.8207

 .00493  
 .00448  
 .00471  

 Chk Pass

  Cu3247A
 324.754 {104}

 (Y_3710A)
 ppm

 -.00188      
  .00017
 9.2148

 -.00187  
 -.00206  
 -.00171  

 Chk Pass

  Fe2599R
 259.940 {130}

 (Y_3710R)
 ppm

 182.04      
   1.95

 1.0725

 184.27  
 180.65  
 181.20  

 Chk Pass
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Sample Name: ICSA        Acquired: 10/10/2018 10:18:55        Type: Unk

Method: MT0007(v23) AIR HF 083118(v5)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  K_7664R
 766.490 { 44}

 (Y_3710R)
 ppm

 .03101      
 .00989
 31.909

 .03012  
 .04131  
 .02158  

 Chk Pass

  Li6707R
 670.784 { 50}

 (Y_3710R)
 ppm

 .01379      
 .00029
 2.0800

 .01367  
 .01358  
 .01412  

 Chk Pass

  Mg2790R
 279.079 {121}

 (Y_3710R)
 ppm

 496.62      
   9.38

 1.8881

 505.14  
 486.57  
 498.13  

 Chk Pass

  Mn2576A
 257.610 {131}

 (Y_3710A)
 ppm

 -.00708      
  .00016
 2.2003

 -.00722  
 -.00711  
 -.00692  

 Chk Pass

  Mo2020A
 202.030 {467}

 (Y_2243A)
 ppm

 -.00184      
  .00009
 4.7987

 -.00187  
 -.00191  
 -.00174  

 Chk Pass

  aN
 330.237 {102}

 (Y_3710R)
 ppm

 -.80896      
  .77366
 95.635

 -.97977  
  .03582  
 -1.4829  

 Chk Pass

  Na5895R
 589.592 { 57}

 (Y_3710R)
 ppm

 .04068      
 .00633
 15.565

 .04615  
 .03374  
 .04214  

 Chk Pass

  Ni2316A
 231.604 {445}

 (Y_2243A)
 ppm

 -.00382      
  .00062
 16.118

 -.00321  
 -.00444  
 -.00383  

 Chk Pass

  P_1782A
 178.284 {489}

 (Y_2243A)
 ppm

 -.01520      
  .00219
 14.411

 -.01769  
 -.01435  
 -.01356  

 Chk Pass

  Pb2203A
 220.353 {153}

 (Y_3710A)
 ppm

 .00949     F 
 .00174
 18.369

 .00755  
 .01001  
 .01092  

 Chk Fail
 .00800

 -.00800

  bP
 220.353 {453}

 (Y_2243A)
 ppm

 .00467      
 .00241
 51.694

 .00369  
 .00742  
 .00290  

 Chk Pass

  Sb2068A
 206.833 {463}

 (Y_2243A)
 ppm

 .00988      
 .00387
 39.236

 .00623  
 .01395  
 .00944  

 Chk Pass
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Sample Name: ICSA        Acquired: 10/10/2018 10:18:55        Type: Unk

Method: MT0007(v23) AIR HF 083118(v5)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  Se1960A
 196.090 {472}

 (Y_2243A)
 ppm

 .00182      
 .00381
 208.60

 .00293  
 -.00241  
  .00495  

 Chk Pass

  Si2506R
 250.690 {134}

 (Y_3710R)
 ppm

 949.89      
  16.63

 1.7504

 961.44  
 930.84  
 957.41  

 Chk Pass

  Sn1899A
 189.989 {477}

 (Y_2243A)
 ppm

 -.00259      
  .00058
 22.236

 -.00255  
 -.00318  
 -.00203  

 Chk Pass

  Sr4215R
 421.552 { 80}

 (Y_3710R)
 ppm

 .00488      
 .00007
 1.4083

 .00483  
 .00486  
 .00496  

 Chk Pass

  Ti3349R
 334.941 {101}

 (Y_3710R)
 ppm

 -.00996      
  .00091
 9.0941

 -.01085  
 -.00999  
 -.00904  

 Chk Pass

  Tl1908A
 190.856 {477}

 (Y_2243A)
 ppm

 -.00262      
  .00494
 188.84

 -.00487  
  .00305  
 -.00602  

 Chk Pass

  V_2924A
 292.402 {115}

 (Y_3710A)
 ppm

 .00517      
 .00029
 5.5950

 .00508  
 .00494  
 .00550  

 Chk Pass

  Zn2138A
 213.856 {457}

 (Y_2243A)
 ppm

 .00870      
 .00013
 1.4858

 .00855  
 .00875  
 .00879  

 Chk Pass
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Sample Name: ICSA        Acquired: 10/10/2018 10:18:55        Type: Unk

Method: MT0007(v23) AIR HF 083118(v5)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Int. Std.
Line
Units
Avg
Stddev
%RSD

#1
#2
#3

  Y_2243A
 224.306 {450}

 Cts/S
 6050.1      

   25.5
 .42124

 6020.7  
 6065.0  
 6064.7  

  Y_3710A
 371.030 { 91}

 Cts/S
 206260.      

   1290.
 .62553

 204840.  
 207350.  
 206590.  

  Y_3710R
 371.030 { 91}2

 Cts/S
 21188.      

   312.
 1.4724

 20845.  
 21454.  
 21266.  
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Sample Name: ICSAB        Acquired: 10/10/2018 10:24:07        Type: Unk

Method: MT0007(v23) AIR HF 083118(v5)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  Ag3280A
 328.068 {103}

 (Y_3710A)
 ppm

 .20385      
 .00166
 .81384

 .20506  
 .20453  
 .20196  

 Chk Pass

  Al3082R
 308.215 {109}

 (Y_3710R)
 ppm

 246.25      
   2.17

 .88094

 246.73  
 248.15  
 243.89  

 Chk Pass

  As1890A
 189.042 {478}

 (Y_2243A)
 ppm

 .10036      
 .00276
 2.7455

 .10347  
 .09939  
 .09822  

 Chk Pass

  B_2496A
 249.678 {135}

 (Y_3710A)
 ppm

 .99071      
 .01257
 1.2690

 .99882  
 .99708  
 .97623  

 Chk Pass

  Ba4554R
 455.403 { 74}

 (Y_3710R)
 ppm

 .49628      
 .00440
 .88746

 .49739  
 .50003  
 .49143  

 Chk Pass

  Be3130A
 313.042 {108}

 (Y_3710A)
 ppm

 .50626      
 .00714
 1.4104

 .51114  
 .50957  
 .49806  

 Chk Pass

  Ca3179R
 317.933 {106}

 (Y_3710R)
 ppm

 236.16      
   5.14

 2.1747

 234.87  
 241.81  
 231.78  

 Chk Pass

  Cd2265A
 226.502 {449}

 (Y_2243A)
 ppm

 .97288      
 .01168
 1.2007

 .97436  
 .98375  
 .96053  

 Chk Pass

  Co2286A
 228.616 {447}

 (Y_2243A)
 ppm

 .47880      
 .00562
 1.1748

 .48099  
 .48299  
 .47240  

 Chk Pass

  Cr2677A
 267.716 {126}

 (Y_3710A)
 ppm

 .48703      
 .00515
 1.0573

 .49101  
 .48887  
 .48122  

 Chk Pass

  Cu3247A
 324.754 {104}

 (Y_3710A)
 ppm

 .50423      
 .00405
 .80299

 .50290  
 .50878  
 .50101  

 Chk Pass

  Fe2599R
 259.940 {130}

 (Y_3710R)
 ppm

 95.876      
  1.536

 1.6017

 96.053  
 97.315  
 94.259  

 Chk Pass
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Sample Name: ICSAB        Acquired: 10/10/2018 10:24:07        Type: Unk

Method: MT0007(v23) AIR HF 083118(v5)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  K_7664R
 766.490 { 44}

 (Y_3710R)
 ppm

 10.643      
   .111

 1.0410

 10.654  
 10.748  
 10.527  

 Chk Pass

  Li6707R
 670.784 { 50}

 (Y_3710R)
 ppm

 1.0181      
  .0102

 1.0045

 1.0218  
 1.0260  
 1.0066  

 Chk Pass

  Mg2790R
 279.079 {121}

 (Y_3710R)
 ppm

 248.02      
   4.07

 1.6429

 248.20  
 252.00  
 243.86  

 Chk Pass

  Mn2576A
 257.610 {131}

 (Y_3710A)
 ppm

 .48763      
 .00599
 1.2292

 .49153  
 .49063  
 .48073  

 Chk Pass

  Mo2020A
 202.030 {467}

 (Y_2243A)
 ppm

 .99289      
 .01067
 1.0742

 .99509  
 1.0023  
  .98129  

 Chk Pass

  aN
 330.237 {102}

 (Y_3710R)
 ppm

 9.8922      
  .8452

 8.5441

 10.734  
  9.0434  
  9.8994  

 Chk Pass

  Na5895R
 589.592 { 57}

 (Y_3710R)
 ppm

 10.094      
   .123

 1.2195

 10.152  
 10.176  
  9.9522  

 Chk Pass

  Ni2316A
 231.604 {445}

 (Y_2243A)
 ppm

 .94377      
 .01058
 1.1209

 .94541  
 .95343  
 .93247  

 Chk Pass

  P_1782A
 178.284 {489}

 (Y_2243A)
 ppm

 .95588      
 .00641
 .67016

 .95842  
 .96063  
 .94859  

 Chk Pass

  Pb2203A
 220.353 {153}

 (Y_3710A)
 ppm

 .05130      
 .00287
 5.5904

 .05444  
 .05063  
 .04882  

 Chk Pass

  bP
 220.353 {453}

 (Y_2243A)
 ppm

 .04713      
 .00152
 3.2336

 .04582  
 .04881  
 .04678  

 Chk Pass

  Sb2068A
 206.833 {463}

 (Y_2243A)
 ppm

 .60753      
 .00730
 1.2017

 .60984  
 .61339  
 .59935  

 Chk Pass
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Sample Name: ICSAB        Acquired: 10/10/2018 10:24:07        Type: Unk

Method: MT0007(v23) AIR HF 083118(v5)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  Se1960A
 196.090 {472}

 (Y_2243A)
 ppm

 .05049      
 .00269
 5.3373

 .04842  
 .04950  
 .05353  

 Chk Pass

  Si2506R
 250.690 {134}

 (Y_3710R)
 ppm

 1.9146     F 
  .2437

 12.728

 2.1687  
 1.8922  
 1.6829  

 Chk Fail
 1.2049
 .79510

  Sn1899A
 189.989 {477}

 (Y_2243A)
 ppm

 .96518      
 .00986
 1.0212

 .96854  
 .97292  
 .95408  

 Chk Pass

  Sr4215R
 421.552 { 80}

 (Y_3710R)
 ppm

 1.0051      
  .0106

 1.0571

 1.0073  
 1.0145  
  .99355  

 Chk Pass

  Ti3349R
 334.941 {101}

 (Y_3710R)
 ppm

 .99533      
 .00983
 .98711

 .99932  
 1.0025  
  .98414  

 Chk Pass

  Tl1908A
 190.856 {477}

 (Y_2243A)
 ppm

 .09268      
 .00132
 1.4254

 .09141  
 .09404  
 .09258  

 Chk Pass

  V_2924A
 292.402 {115}

 (Y_3710A)
 ppm

 .48794      
 .00561
 1.1497

 .49237  
 .48983  
 .48163  

 Chk Pass

  Zn2138A
 213.856 {457}

 (Y_2243A)
 ppm

 .99687      
 .00983
 .98652

 1.0003  
 1.0046  
  .98579  

 Chk Pass
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Sample Name: ICSAB        Acquired: 10/10/2018 10:24:07        Type: Unk

Method: MT0007(v23) AIR HF 083118(v5)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Int. Std.
Line
Units
Avg
Stddev
%RSD

#1
#2
#3

  Y_2243A
 224.306 {450}

 Cts/S
 6511.4      

   38.5
 .59061

 6503.5  
 6477.6  
 6553.2  

  Y_3710A
 371.030 { 91}

 Cts/S
 218400.      

   2377.
 1.0884

 217000.  
 217060.  
 221150.  

  Y_3710R
 371.030 { 91}2

 Cts/S
 21874.      

   329.
 1.5024

 21831.  
 21569.  
 22222.  
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Sample Name: CRI        Acquired: 10/10/2018 10:29:03        Type: QC

Method: MT0007(v23) AIR HF 083118(v5)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

  Ag3280A
 328.068 {103}

 (Y_3710A)
 ppm

 .00988      
 .00009
 .95038

 .00989  
 .00978  
 .00997  

 Chk Pass

  Al3082R
 308.215 {109}

 (Y_3710R)
 ppm

 .20190      
 .00807
 3.9949

 .20796  
 .20500  
 .19275  

 Chk Pass

  As1890A
 189.042 {478}

 (Y_2243A)
 ppm

 .01003      
 .00135
 13.412

 .00855  
 .01118  
 .01036  

 Chk Pass

  B_2496A
 249.678 {135}

 (Y_3710A)
 ppm

 .20319      
 .00041
 .20272

 .20274  
 .20326  
 .20356  

 Chk Pass

  Ba4554R
 455.403 { 74}

 (Y_3710R)
 ppm

 .01028      
 .00005
 .50928

 .01032  
 .01022  
 .01030  

 Chk Pass

  Be3130A
 313.042 {108}

 (Y_3710A)
 ppm

 .00549      
 .00002
 .36287

 .00547  
 .00548  
 .00551  

 Chk Pass

  Ca3179R
 317.933 {106}

 (Y_3710R)
 ppm

 5.0431      
  .0339

 .67293

 5.0417  
 5.0777  
 5.0098  

 Chk Pass

  Cd2265A
 226.502 {449}

 (Y_2243A)
 ppm

 .00546      
 .00004
 .67593

 .00545  
 .00543  
 .00550  

 Chk Pass

  Co2286A
 228.616 {447}

 (Y_2243A)
 ppm

 .05116      
 .00010
 .19497

 .05106  
 .05126  
 .05116  

 Chk Pass

  Cr2677A
 267.716 {126}

 (Y_3710A)
 ppm

 .01037      
 .00021
 2.0635

 .01061  
 .01020  
 .01030  

 Chk Pass

  Cu3247A
 324.754 {104}

 (Y_3710A)
 ppm

 .02457      
 .00017
 .69433

 .02438  
 .02468  
 .02466  

 Chk Pass

  Fe2599R
 259.940 {130}

 (Y_3710R)
 ppm

 .10641      
 .00248
 2.3294

 .10645  
 .10887  
 .10391  

 Chk Pass

10/17/2018Page 370 of 664



Sample Name: CRI        Acquired: 10/10/2018 10:29:03        Type: QC

Method: MT0007(v23) AIR HF 083118(v5)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

  K_7664R
 766.490 { 44}

 (Y_3710R)
 ppm

 5.1821      
  .0359

 .69268

 5.2151  
 5.1439  
 5.1875  

 Chk Pass

  Li6707R
 670.784 { 50}

 (Y_3710R)
 ppm

 .04995      
 .00036
 .72147

 .05037  
 .04973  
 .04977  

 Chk Pass

  Mg2790R
 279.079 {121}

 (Y_3710R)
 ppm

 4.8262      
  .0702

 1.4553

 4.8653  
 4.8682  
 4.7451  

 Chk Pass

  Mn2576A
 257.610 {131}

 (Y_3710A)
 ppm

 .01587      
 .00011
 .71053

 .01583  
 .01579  
 .01600  

 Chk Pass

  Mo2020A
 202.030 {467}

 (Y_2243A)
 ppm

 .04061      
 .00045
 1.1159

 .04082  
 .04093  
 .04009  

 Chk Pass

  aN
 330.237 {102}

 (Y_3710R)
 ppm

 5.3859      
  .2281

 4.2346

 5.1298  
 5.4610  
 5.5670  

 Chk Pass

  Na5895R
 589.592 { 57}

 (Y_3710R)
 ppm

 4.8297      
  .0140

 .28988

 4.8422  
 4.8146  
 4.8322  

 Chk Pass

  Ni2316A
 231.604 {445}

 (Y_2243A)
 ppm

 .04111      
 .00013
 .31270

 .04126  
 .04103  
 .04104  

 Chk Pass

  P_1782A
 178.284 {489}

 (Y_2243A)
 ppm

 .29827      
 .00158
 .53025

 .29849  
 .29973  
 .29659  

 Chk Pass

  Pb2203A
 220.353 {153}

 (Y_3710A)
 ppm

 .01058      
 .00178
 16.793

 .01234  
 .01062  
 .00878  

 Chk Pass

  bP
 220.353 {453}

 (Y_2243A)
 ppm

 .01105      
 .00063
 5.7049

 .01040  
 .01110  
 .01166  

 Chk Pass

  Sb2068A
 206.833 {463}

 (Y_2243A)
 ppm

 .05928      
 .00116
 1.9620

 .05935  
 .06041  
 .05809  

 Chk Pass
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Sample Name: CRI        Acquired: 10/10/2018 10:29:03        Type: QC

Method: MT0007(v23) AIR HF 083118(v5)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

  Se1960A
 196.090 {472}

 (Y_2243A)
 ppm

 .01126      
 .00247
 21.905

 .00978  
 .00989  
 .01410  

 Chk Pass

  Si2506R
 250.690 {134}

 (Y_3710R)
 ppm

 .74123      
 .04574
 6.1713

 .78204  
 .74987  
 .69179  

 Chk Pass

  Sn1899A
 189.989 {477}

 (Y_2243A)
 ppm

 .10407      
 .00074
 .70676

 .10490  
 .10378  
 .10351  

 Chk Pass

  Sr4215R
 421.552 { 80}

 (Y_3710R)
 ppm

 .04989      
 .00015
 .30239

 .04985  
 .04977  
 .05006  

 Chk Pass

  Ti3349R
 334.941 {101}

 (Y_3710R)
 ppm

 .05082      
 .00058
 1.1374

 .05148  
 .05042  
 .05054  

 Chk Pass

  Tl1908A
 190.856 {477}

 (Y_2243A)
 ppm

 .01229      
 .00132
 10.700

 .01239  
 .01356  
 .01093  

 Chk Pass

  V_2924A
 292.402 {115}

 (Y_3710A)
 ppm

 .02515      
 .00013
 .53650

 .02507  
 .02531  
 .02508  

 Chk Pass

  Zn2138A
 213.856 {457}

 (Y_2243A)
 ppm

 .02135      
 .00012
 .57774

 .02123  
 .02148  
 .02135  

 Chk Pass
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Sample Name: CRI        Acquired: 10/10/2018 10:29:03        Type: QC

Method: MT0007(v23) AIR HF 083118(v5)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Int. Std.
Line
Units
Avg
Stddev
%RSD

#1
#2
#3

  Y_2243A
 224.306 {450}

 Cts/S
 6856.7      

   10.3
 .14959

 6847.3  
 6855.2  
 6867.6  

  Y_3710A
 371.030 { 91}

 Cts/S
 225960.      

    184.
 .08140

 225760.  
 226130.  
 225990.  

  Y_3710R
 371.030 { 91}2

 Cts/S
 22088.      

   398.
 1.8041

 21918.  
 21803.  
 22543.  
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Sample Name: CCV        Acquired: 10/10/2018 10:34:03        Type: QC

Method: MT0007(v23) AIR HF 083118(v5)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

  Ag3280A
 328.068 {103}

 (Y_3710A)
 ppm

 .96994      
 .00369
 .38000

 .97418  
 .96820  
 .96745  

 Chk Pass

  Al3082R
 308.215 {109}

 (Y_3710R)
 ppm

 24.387      
   .053

 .21853

 24.325  
 24.421  
 24.414  

 Chk Pass

  As1890A
 189.042 {478}

 (Y_2243A)
 ppm

 .48962      
 .00288
 .58742

 .48887  
 .49280  
 .48720  

 Chk Pass

  B_2496A
 249.678 {135}

 (Y_3710A)
 ppm

 1.9731      
  .0030

 .15326

 1.9721  
 1.9765  
 1.9707  

 Chk Pass

  Ba4554R
 455.403 { 74}

 (Y_3710R)
 ppm

 1.9864      
  .0018

 .08988

 1.9851  
 1.9884  
 1.9856  

 Chk Pass

  Be3130A
 313.042 {108}

 (Y_3710A)
 ppm

 2.0323      
  .0120

 .58834

 2.0262  
 2.0461  
 2.0246  

 Chk Pass

  Ca3179R
 317.933 {106}

 (Y_3710R)
 ppm

 49.329      
   .234

 .47372

 49.435  
 49.491  
 49.061  

 Chk Pass

  Cd2265A
 226.502 {449}

 (Y_2243A)
 ppm

 .50059      
 .00087
 .17314

 .50071  
 .50139  
 .49967  

 Chk Pass

  Co2286A
 228.616 {447}

 (Y_2243A)
 ppm

 2.0033      
  .0035

 .17350

 2.0072  
 2.0025  
 2.0004  

 Chk Pass

  Cr2677A
 267.716 {126}

 (Y_3710A)
 ppm

 2.0037      
  .0118

 .58794

 1.9913  
 2.0147  
 2.0051  

 Chk Pass

  Cu3247A
 324.754 {104}

 (Y_3710A)
 ppm

 1.9651      
  .0131

 .66846

 1.9801  
 1.9555  
 1.9598  

 Chk Pass

  Fe2599R
 259.940 {130}

 (Y_3710R)
 ppm

 24.978      
   .091

 .36578

 25.057  
 25.000  
 24.878  

 Chk Pass
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Sample Name: CCV        Acquired: 10/10/2018 10:34:03        Type: QC

Method: MT0007(v23) AIR HF 083118(v5)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

  K_7664R
 766.490 { 44}

 (Y_3710R)
 ppm

 49.729      
   .148

 .29734

 49.648  
 49.900  
 49.639  

 Chk Pass

  Li6707R
 670.784 { 50}

 (Y_3710R)
 ppm

 1.9410      
  .0012

 .06303

 1.9422  
 1.9410  
 1.9398  

 Chk Pass

  Mg2790R
 279.079 {121}

 (Y_3710R)
 ppm

 48.854      
   .368

 .75252

 49.143  
 48.978  
 48.440  

 Chk Pass

  Mn2576A
 257.610 {131}

 (Y_3710A)
 ppm

 2.0305      
  .0097

 .47929

 2.0211  
 2.0405  
 2.0299  

 Chk Pass

  Mo2020A
 202.030 {467}

 (Y_2243A)
 ppm

 2.0004      
  .0024

 .11902

 2.0031  
 1.9993  
 1.9988  

 Chk Pass

  aN
 330.237 {102}

 (Y_3710R)
 ppm

 48.565      
   .702

 1.4462

 47.996  
 48.348  
 49.350  

 Chk Pass

  Na5895R
 589.592 { 57}

 (Y_3710R)
 ppm

 49.392      
   .113

 .22829

 49.484  
 49.425  
 49.266  

 Chk Pass

  Ni2316A
 231.604 {445}

 (Y_2243A)
 ppm

 1.9989      
  .0024

 .11870

 2.0013  
 1.9990  
 1.9965  

 Chk Pass

  P_1782A
 178.284 {489}

 (Y_2243A)
 ppm

 1.9557      
  .0006

 .03074

 1.9553  
 1.9564  
 1.9555  

 Chk Pass

  Pb2203A
 220.353 {153}

 (Y_3710A)
 ppm

 .50294      
 .00507
 1.0081

 .49807  
 .50819  
 .50255  

 Chk Pass

  bP
 220.353 {453}

 (Y_2243A)
 ppm

 .50004      
 .00095
 .19022

 .49938  
 .49961  
 .50113  

 Chk Pass

  Sb2068A
 206.833 {463}

 (Y_2243A)
 ppm

 .48553      
 .00191
 .39309

 .48709  
 .48610  
 .48340  

 Chk Pass
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Sample Name: CCV        Acquired: 10/10/2018 10:34:03        Type: QC

Method: MT0007(v23) AIR HF 083118(v5)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

  Se1960A
 196.090 {472}

 (Y_2243A)
 ppm

 .49053      
 .00431
 .87834

 .49495  
 .48635  
 .49028  

 Chk Pass

  Si2506R
 250.690 {134}

 (Y_3710R)
 ppm

 2.0939      
  .0216

 1.0299

 2.1154  
 2.0939  
 2.0723  

 Chk Pass

  Sn1899A
 189.989 {477}

 (Y_2243A)
 ppm

 2.0017      
  .0023

 .11624

 2.0044  
 2.0007  
 2.0001  

 Chk Pass

  Sr4215R
 421.552 { 80}

 (Y_3710R)
 ppm

 2.0026      
  .0021

 .10555

 2.0030  
 2.0045  
 2.0003  

 Chk Pass

  Ti3349R
 334.941 {101}

 (Y_3710R)
 ppm

 1.9826      
  .0032

 .16062

 1.9815  
 1.9862  
 1.9801  

 Chk Pass

  Tl1908A
 190.856 {477}

 (Y_2243A)
 ppm

 1.0021      
  .0100

 .99931

 1.0051  
  .99095  
 1.0103  

 Chk Pass

  V_2924A
 292.402 {115}

 (Y_3710A)
 ppm

 1.9929      
  .0057

 .28728

 1.9882  
 1.9993  
 1.9912  

 Chk Pass

  Zn2138A
 213.856 {457}

 (Y_2243A)
 ppm

 1.9907      
  .0041

 .20660

 1.9953  
 1.9873  
 1.9896  

 Chk Pass
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Sample Name: CCV        Acquired: 10/10/2018 10:34:03        Type: QC

Method: MT0007(v23) AIR HF 083118(v5)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Int. Std.
Line
Units
Avg
Stddev
%RSD

#1
#2
#3

  Y_2243A
 224.306 {450}

 Cts/S
 6714.3      

   37.9
 .56509

 6680.5  
 6755.4  
 6707.0  

  Y_3710A
 371.030 { 91}

 Cts/S
 223990.      

    684.
 .30531

 224720.  
 223360.  
 223880.  

  Y_3710R
 371.030 { 91}2

 Cts/S
 22011.      

   197.
 .89476

 21901.  
 21895.  
 22239.  
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Sample Name: CCB        Acquired: 10/10/2018 10:38:57        Type: Unk

Method: MT0007(v23) AIR HF 083118(v5)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  Ag3280A
 328.068 {103}

 (Y_3710A)
 ppm

 .00013      
 .00028
 218.27

 -.00019  
  .00025  
  .00032  

 Chk Pass

  Al3082R
 308.215 {109}

 (Y_3710R)
 ppm

 -.00144      
  .00574
 398.68

 -.00807  
  .00205  
  .00170  

 Chk Pass

  As1890A
 189.042 {478}

 (Y_2243A)
 ppm

 .00030      
 .00026
 86.594

 .00014  
 .00059  
 .00016  

 Chk Pass

  B_2496A
 249.678 {135}

 (Y_3710A)
 ppm

 .00164      
 .00054
 33.111

 .00182  
 .00103  
 .00207  

 Chk Pass

  Ba4554R
 455.403 { 74}

 (Y_3710R)
 ppm

 -.00001      
  .00011
 845.56

  .00009  
 -.00001  
 -.00012  

 Chk Pass

  Be3130A
 313.042 {108}

 (Y_3710A)
 ppm

 .00001      
 .00001
 129.19

 .00001  
 .00001  

 -.00000  

 Chk Pass

  Ca3179R
 317.933 {106}

 (Y_3710R)
 ppm

 .00166      
 .00025
 15.047

 .00194  
 .00145  
 .00159  

 Chk Pass

  Cd2265A
 226.502 {449}

 (Y_2243A)
 ppm

 .00010      
 .00008
 81.625

 .00008  
 .00003  
 .00019  

 Chk Pass

  Co2286A
 228.616 {447}

 (Y_2243A)
 ppm

 -.00020      
  .00011
 57.958

 -.00011  
 -.00032  
 -.00016  

 Chk Pass

  Cr2677A
 267.716 {126}

 (Y_3710A)
 ppm

 .00003      
 .00028
 944.48

 -.00029  
  .00018  
  .00020  

 Chk Pass

  Cu3247A
 324.754 {104}

 (Y_3710A)
 ppm

 .00019      
 .00018
 95.701

 -.00000  
  .00021  
  .00035  

 Chk Pass

  Fe2599R
 259.940 {130}

 (Y_3710R)
 ppm

 .00184      
 .00152
 82.446

 .00329  
 .00026  
 .00197  

 Chk Pass
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Sample Name: CCB        Acquired: 10/10/2018 10:38:57        Type: Unk

Method: MT0007(v23) AIR HF 083118(v5)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  K_7664R
 766.490 { 44}

 (Y_3710R)
 ppm

 .00971      
 .00775
 79.777

 .00170  
 .01027  
 .01716  

 Chk Pass

  Li6707R
 670.784 { 50}

 (Y_3710R)
 ppm

 .00090      
 .00068
 75.898

 .00070  
 .00165  
 .00034  

 Chk Pass

  Mg2790R
 279.079 {121}

 (Y_3710R)
 ppm

 -.00069      
  .00305
 442.93

  .00161  
  .00047  
 -.00415  

 Chk Pass

  Mn2576A
 257.610 {131}

 (Y_3710A)
 ppm

 .00003      
 .00002
 75.123

 .00001  
 .00005  
 .00002  

 Chk Pass

  Mo2020A
 202.030 {467}

 (Y_2243A)
 ppm

 -.00006      
  .00009
 155.81

 -.00007  
  .00004  
 -.00015  

 Chk Pass

  aN
 330.237 {102}

 (Y_3710R)
 ppm

 -.10344      
  .36602
 353.85

 -.11810  
  .26969  
 -.46192  

 Chk Pass

  Na5895R
 589.592 { 57}

 (Y_3710R)
 ppm

 .00603      
 .00027
 4.5559

 .00605  
 .00575  
 .00629  

 Chk Pass

  Ni2316A
 231.604 {445}

 (Y_2243A)
 ppm

 .00030      
 .00007
 22.493

 .00037  
 .00024  
 .00029  

 Chk Pass

  P_1782A
 178.284 {489}

 (Y_2243A)
 ppm

 .00071      
 .00179
 251.89

 -.00057  
 -.00006  
  .00276  

 Chk Pass

  Pb2203A
 220.353 {153}

 (Y_3710A)
 ppm

 .00062      
 .00040
 64.983

 .00059  
 .00023  
 .00103  

 Chk Pass

  bP
 220.353 {453}

 (Y_2243A)
 ppm

 -.00017      
  .00139
 816.61

 -.00109  
 -.00084  
  .00143  

 Chk Pass

  Sb2068A
 206.833 {463}

 (Y_2243A)
 ppm

 -.00118      
  .00097
 82.698

 -.00225  
 -.00094  
 -.00034  

 Chk Pass
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Sample Name: CCB        Acquired: 10/10/2018 10:38:57        Type: Unk

Method: MT0007(v23) AIR HF 083118(v5)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  Se1960A
 196.090 {472}

 (Y_2243A)
 ppm

 .00215      
 .00329
 153.33

 .00113  
 .00582  

 -.00052  

 Chk Pass

  Si2506R
 250.690 {134}

 (Y_3710R)
 ppm

 .07627      
 .00508
 6.6580

 .07855  
 .07046  
 .07981  

 Chk Pass

  Sn1899A
 189.989 {477}

 (Y_2243A)
 ppm

 .00002      
 .00046
 2506.3

 .00041  
 -.00049  
  .00014  

 Chk Pass

  Sr4215R
 421.552 { 80}

 (Y_3710R)
 ppm

 .00005      
 .00007
 135.47

 .00008  
 .00009  

 -.00003  

 Chk Pass

  Ti3349R
 334.941 {101}

 (Y_3710R)
 ppm

 .00046      
 .00042
 90.679

 .00094  
 .00023  
 .00020  

 Chk Pass

  Tl1908A
 190.856 {477}

 (Y_2243A)
 ppm

 -.00002      
  .00344
 15063.

  .00268  
  .00115  
 -.00390  

 Chk Pass

  V_2924A
 292.402 {115}

 (Y_3710A)
 ppm

 -.00007      
  .00019
 251.01

 -.00016  
  .00014  
 -.00021  

 Chk Pass

  Zn2138A
 213.856 {457}

 (Y_2243A)
 ppm

 -.00009      
  .00003
 38.432

 -.00007  
 -.00013  
 -.00007  

 Chk Pass
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Sample Name: CCB        Acquired: 10/10/2018 10:38:57        Type: Unk

Method: MT0007(v23) AIR HF 083118(v5)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Int. Std.
Line
Units
Avg
Stddev
%RSD

#1
#2
#3

  Y_2243A
 224.306 {450}

 Cts/S
 6933.8      

   52.9
 .76339

 6880.7  
 6986.6  
 6934.0  

  Y_3710A
 371.030 { 91}

 Cts/S
 226810.      

    271.
 .11969

 226970.  
 226500.  
 226960.  

  Y_3710R
 371.030 { 91}2

 Cts/S
 22308.      

    81.
 .36138

 22324.  
 22380.  
 22221.  
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Sample Name: mb 140-24136/18-a        Acquired: 10/10/2018 10:44:01        Type: Unk

Method: MT0007(v23) AIR HF 083118(v5)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  Ag3280A
 328.068 {103}

 (Y_3710A)
 ppm

 -.00014      
  .00006
 47.100

 -.00020  
 -.00008  
 -.00013  

 Chk Pass

  Al3082R
 308.215 {109}

 (Y_3710R)
 ppm

 .00309      
 .00514
 166.36

 -.00185  
  .00271  
  .00841  

 Chk Pass

  As1890A
 189.042 {478}

 (Y_2243A)
 ppm

 .00252      
 .00080
 31.824

 .00175  
 .00336  
 .00246  

 Chk Pass

  B_2496A
 249.678 {135}

 (Y_3710A)
 ppm

 135.75     F 
    .98

 .71916

 134.69  
 136.62  
 135.93  

 Chk Fail
 .20000

 -.20000

  Ba4554R
 455.403 { 74}

 (Y_3710R)
 ppm

 .00073      
 .00007
 9.6600

 .00080  
 .00073  
 .00066  

 Chk Pass

  Be3130A
 313.042 {108}

 (Y_3710A)
 ppm

 .00000      
 .00000
 141.38

 -.00000  
  .00001  
  .00000  

 Chk Pass

  Ca3179R
 317.933 {106}

 (Y_3710R)
 ppm

 .11215      
 .00148
 1.3176

 .11284  
 .11316  
 .11046  

 Chk Pass

  Cd2265A
 226.502 {449}

 (Y_2243A)
 ppm

 -.00010      
  .00007
 66.450

 -.00017  
 -.00003  
 -.00010  

 Chk Pass

  Co2286A
 228.616 {447}

 (Y_2243A)
 ppm

 .00042      
 .00013
 31.405

 .00037  
 .00032  
 .00057  

 Chk Pass

  Cr2677A
 267.716 {126}

 (Y_3710A)
 ppm

 .00015      
 .00024
 162.62

 .00035  
 -.00012  
  .00022  

 Chk Pass

  Cu3247A
 324.754 {104}

 (Y_3710A)
 ppm

 .00069      
 .00007
 9.7217

 .00064  
 .00077  
 .00067  

 Chk Pass

  Fe2599R
 259.940 {130}

 (Y_3710R)
 ppm

 .00632      
 .00120
 18.979

 .00701  
 .00700  
 .00493  

 Chk Pass
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Sample Name: mb 140-24136/18-a        Acquired: 10/10/2018 10:44:01        Type: Unk

Method: MT0007(v23) AIR HF 083118(v5)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  K_7664R
 766.490 { 44}

 (Y_3710R)
 ppm

 .03233      
 .01997
 61.771

 .05456  
 .01589  
 .02656  

 Chk Pass

  Li6707R
 670.784 { 50}

 (Y_3710R)
 ppm

 .00101      
 .00094
 92.731

 .00033  
 .00208  
 .00063  

 Chk Pass

  Mg2790R
 279.079 {121}

 (Y_3710R)
 ppm

 .01461      
 .01291
 88.418

 .01917  
 .00003  
 .02462  

 Chk Pass

  Mn2576A
 257.610 {131}

 (Y_3710A)
 ppm

 .00036      
 .00007
 18.820

 .00041  
 .00039  
 .00028  

 Chk Pass

  Mo2020A
 202.030 {467}

 (Y_2243A)
 ppm

 .00059      
 .00007
 12.421

 .00059  
 .00052  
 .00067  

 Chk Pass

  aN
 330.237 {102}

 (Y_3710R)
 ppm

 -.05657      
  .45232
 799.50

 -.08086  
 -.49626  
  .40740  

 Chk Pass

  Na5895R
 589.592 { 57}

 (Y_3710R)
 ppm

 .03182      
 .00532
 16.706

 .03461  
 .03517  
 .02569  

 Chk Pass

  Ni2316A
 231.604 {445}

 (Y_2243A)
 ppm

 .00044      
 .00018
 40.352

 .00064  
 .00036  
 .00031  

 Chk Pass

  P_1782A
 178.284 {489}

 (Y_2243A)
 ppm

 .00281      
 .00078
 27.943

 .00368  
 .00216  
 .00258  

 Chk Pass

  Pb2203A
 220.353 {153}

 (Y_3710A)
 ppm

 .00066      
 .00322
 490.83

 -.00055  
  .00430  
 -.00179  

 Chk Pass

  bP
 220.353 {453}

 (Y_2243A)
 ppm

 -.00174      
  .00067
 38.678

 -.00237  
 -.00180  
 -.00104  

 Chk Pass

  Sb2068A
 206.833 {463}

 (Y_2243A)
 ppm

 .00157      
 .00056
 35.754

 .00222  
 .00127  
 .00123  

 Chk Pass
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Sample Name: mb 140-24136/18-a        Acquired: 10/10/2018 10:44:01        Type: Unk

Method: MT0007(v23) AIR HF 083118(v5)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  Se1960A
 196.090 {472}

 (Y_2243A)
 ppm

 -.00462      
  .00041
 8.9494

 -.00415  
 -.00476  
 -.00494  

 Chk Pass

  Si2506R
 250.690 {134}

 (Y_3710R)
 ppm

 8.4020     F 
 5.7781
 68.771

 14.758  
  6.9819  
  3.4663  

 Chk Fail
 .50000

 -.50000

  Sn1899A
 189.989 {477}

 (Y_2243A)
 ppm

 .00181      
 .00038
 21.050

 .00144  
 .00180  
 .00220  

 Chk Pass

  Sr4215R
 421.552 { 80}

 (Y_3710R)
 ppm

 .00057      
 .00005
 9.1598

 .00059  
 .00051  
 .00061  

 Chk Pass

  Ti3349R
 334.941 {101}

 (Y_3710R)
 ppm

 -.00012      
  .00068
 565.06

 -.00070  
 -.00030  
  .00063  

 Chk Pass

  Tl1908A
 190.856 {477}

 (Y_2243A)
 ppm

 .00226      
 .00236
 104.45

 .00399  
 .00321  

 -.00043  

 Chk Pass

  V_2924A
 292.402 {115}

 (Y_3710A)
 ppm

 -.00013      
  .00032
 255.39

 -.00047  
 -.00009  
  .00018  

 Chk Pass

  Zn2138A
 213.856 {457}

 (Y_2243A)
 ppm

 .00282      
 .00008
 2.6831

 .00285  
 .00274  
 .00288  

 Chk Pass
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Sample Name: mb 140-24136/18-a        Acquired: 10/10/2018 10:44:01        Type: Unk

Method: MT0007(v23) AIR HF 083118(v5)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Int. Std.
Line
Units
Avg
Stddev
%RSD

#1
#2
#3

  Y_2243A
 224.306 {450}

 Cts/S
 6862.7      

   52.9
 .77046

 6804.5  
 6907.7  
 6876.0  

  Y_3710A
 371.030 { 91}

 Cts/S
 227920.      

    865.
 .37943

 228850.  
 227790.  
 227140.  

  Y_3710R
 371.030 { 91}2

 Cts/S
 22839.      

   130.
 .57056

 22911.  
 22688.  
 22917.  
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Sample Name: lcs 140-24136/19-a        Acquired: 10/10/2018 10:49:12        Type: QC

Method: MT0007(v23) AIR HF 083118(v5)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

  Ag3280A
 328.068 {103}

 (Y_3710A)
 ppm

 .04850      
 .00080
 1.6447

 .04923  
 .04765  
 .04863  

 Chk Pass

  Al3082R
 308.215 {109}

 (Y_3710R)
 ppm

 1.9066      
  .0147

 .77281

 1.9005  
 1.9234  
 1.8959  

 Chk Pass

  As1890A
 189.042 {478}

 (Y_2243A)
 ppm

 .10446      
 .00106
 1.0169

 .10338  
 .10551  
 .10448  

 Chk Pass

  B_2496A
 249.678 {135}

 (Y_3710A)
 ppm

 136.44     F 
   2.93

 2.1509

 139.44  
 133.58  
 136.28  

 Chk Fail
 1.0000

 20.000%

  Ba4554R
 455.403 { 74}

 (Y_3710R)
 ppm

 .09998      
 .00037
 .36832

 .10036  
 .09997  
 .09962  

 Chk Pass

  Be3130A
 313.042 {108}

 (Y_3710A)
 ppm

 .05013      
 .00104
 2.0649

 .05086  
 .04895  
 .05058  

 Chk Pass

  Ca3179R
 317.933 {106}

 (Y_3710R)
 ppm

 48.871      
   .093

 .19110

 48.775  
 48.876  
 48.962  

 Chk Pass

  Cd2265A
 226.502 {449}

 (Y_2243A)
 ppm

 .05154      
 .00017
 .33819

 .05153  
 .05138  
 .05172  

 Chk Pass

  Co2286A
 228.616 {447}

 (Y_2243A)
 ppm

 .10106      
 .00009
 .09307

 .10111  
 .10095  
 .10112  

 Chk Pass

  Cr2677A
 267.716 {126}

 (Y_3710A)
 ppm

 .20345      
 .00414
 2.0369

 .20507  
 .19875  
 .20655  

 Chk Pass

  Cu3247A
 324.754 {104}

 (Y_3710A)
 ppm

 .24454      
 .00524
 2.1416

 .24877  
 .23869  
 .24617  

 Chk Pass

  Fe2599R
 259.940 {130}

 (Y_3710R)
 ppm

 1.0063      
  .0014

 .13797

 1.0077  
 1.0062  
 1.0049  

 Chk Pass
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Sample Name: lcs 140-24136/19-a        Acquired: 10/10/2018 10:49:12        Type: QC

Method: MT0007(v23) AIR HF 083118(v5)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

  K_7664R
 766.490 { 44}

 (Y_3710R)
 ppm

 48.916      
   .123

 .25085

 48.989  
 48.985  
 48.774  

 Chk Pass

  Li6707R
 670.784 { 50}

 (Y_3710R)
 ppm

 .09949      
 .00068
 .68709

 .09974  
 .10001  
 .09871  

 Chk Pass

  Mg2790R
 279.079 {121}

 (Y_3710R)
 ppm

 9.4323      
  .0165

 .17550

 9.4245  
 9.4212  
 9.4514  

 Chk Pass

  Mn2576A
 257.610 {131}

 (Y_3710A)
 ppm

 .10204      
 .00199
 1.9551

 .10325  
 .09974  
 .10312  

 Chk Pass

  Mo2020A
 202.030 {467}

 (Y_2243A)
 ppm

 .51395      
 .00058
 .11370

 .51330  
 .51414  
 .51442  

 Chk Pass

  aN
 330.237 {102}

 (Y_3710R)
 ppm

 48.869      
   .307

 .62825

 48.614  
 48.784  
 49.210  

 Chk Pass

  Na5895R
 589.592 { 57}

 (Y_3710R)
 ppm

 48.547      
   .248

 .51041

 48.819  
 48.491  
 48.333  

 Chk Pass

  Ni2316A
 231.604 {445}

 (Y_2243A)
 ppm

 .50147      
 .00016
 .03232

 .50130  
 .50147  
 .50163  

 Chk Pass

  P_1782A
 178.284 {489}

 (Y_2243A)
 ppm

 5.0231      
  .0231

 .45931

 5.0416  
 5.0304  
 4.9972  

 Chk Pass

  Pb2203A
 220.353 {153}

 (Y_3710A)
 ppm

 .10150      
 .00239
 2.3542

 .10213  
 .09886  
 .10351  

 Chk Pass

  bP
 220.353 {453}

 (Y_2243A)
 ppm

 .09880      
 .00084
 .84998

 .09895  
 .09955  
 .09789  

 Chk Pass

  Sb2068A
 206.833 {463}

 (Y_2243A)
 ppm

 .50716      
 .00365
 .71900

 .50918  
 .50934  
 .50295  

 Chk Pass
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Sample Name: lcs 140-24136/19-a        Acquired: 10/10/2018 10:49:12        Type: QC

Method: MT0007(v23) AIR HF 083118(v5)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

  Se1960A
 196.090 {472}

 (Y_2243A)
 ppm

 .14694      
 .00273
 1.8585

 .14866  
 .14837  
 .14379  

 Chk Pass

  Si2506R
 250.690 {134}

 (Y_3710R)
 ppm

 5.5489      
  .0596

 1.0749

 5.6174  
 5.5208  
 5.5085  

 Chk Pass

  Sn1899A
 189.989 {477}

 (Y_2243A)
 ppm

 .51189      
 .00020
 .03915

 .51212  
 .51176  
 .51180  

 Chk Pass

  Sr4215R
 421.552 { 80}

 (Y_3710R)
 ppm

 .49538      
 .00181
 .36501

 .49710  
 .49554  
 .49349  

 Chk Pass

  Ti3349R
 334.941 {101}

 (Y_3710R)
 ppm

 .10153      
 .00072
 .71125

 .10235  
 .10098  
 .10127  

 Chk Pass

  Tl1908A
 190.856 {477}

 (Y_2243A)
 ppm

 .41697      
 .00121
 .29052

 .41730  
 .41563  
 .41799  

 Chk Pass

  V_2924A
 292.402 {115}

 (Y_3710A)
 ppm

 .20004      
 .00451
 2.2544

 .20313  
 .19486  
 .20213  

 Chk Pass

  Zn2138A
 213.856 {457}

 (Y_2243A)
 ppm

 .50635      
 .00032
 .06274

 .50661  
 .50646  
 .50600  

 Chk Pass
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Sample Name: lcs 140-24136/19-a        Acquired: 10/10/2018 10:49:12        Type: QC

Method: MT0007(v23) AIR HF 083118(v5)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Int. Std.
Line
Units
Avg
Stddev
%RSD

#1
#2
#3

  Y_2243A
 224.306 {450}

 Cts/S
 6726.2      

   12.2
 .18114

 6714.4  
 6725.5  
 6738.8  

  Y_3710A
 371.030 { 91}

 Cts/S
 223730.      

   3705.
 1.6559

 221210.  
 227990.  
 222000.  

  Y_3710R
 371.030 { 91}2

 Cts/S
 22209.      

   129.
 .58173

 22123.  
 22357.  
 22146.  
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Sample Name: lcsd 140-24136/20-a        Acquired: 10/10/2018 10:54:08        Type: QC

Method: MT0007(v23) AIR HF 083118(v5)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

  Ag3280A
 328.068 {103}

 (Y_3710A)
 ppm

 .04899      
 .00011
 .21472

 .04904  
 .04887  
 .04906  

 Chk Pass

  Al3082R
 308.215 {109}

 (Y_3710R)
 ppm

 1.9080      
  .0071

 .36980

 1.9046  
 1.9033  
 1.9161  

 Chk Pass

  As1890A
 189.042 {478}

 (Y_2243A)
 ppm

 .10203      
 .00124
 1.2122

 .10121  
 .10143  
 .10345  

 Chk Pass

  B_2496A
 249.678 {135}

 (Y_3710A)
 ppm

 136.58     F 
   1.55

 1.1330

 134.86  
 137.00  
 137.86  

 Chk Fail
 1.0000

 20.000%

  Ba4554R
 455.403 { 74}

 (Y_3710R)
 ppm

 .09979      
 .00023
 .22985

 .09960  
 .10004  
 .09972  

 Chk Pass

  Be3130A
 313.042 {108}

 (Y_3710A)
 ppm

 .05005      
 .00023
 .45232

 .04982  
 .05008  
 .05027  

 Chk Pass

  Ca3179R
 317.933 {106}

 (Y_3710R)
 ppm

 48.508      
   .114

 .23398

 48.637  
 48.424  
 48.463  

 Chk Pass

  Cd2265A
 226.502 {449}

 (Y_2243A)
 ppm

 .05111      
 .00032
 .61936

 .05137  
 .05121  
 .05076  

 Chk Pass

  Co2286A
 228.616 {447}

 (Y_2243A)
 ppm

 .10001      
 .00016
 .15876

 .10015  
 .10005  
 .09984  

 Chk Pass

  Cr2677A
 267.716 {126}

 (Y_3710A)
 ppm

 .20380      
 .00091
 .44549

 .20305  
 .20355  
 .20481  

 Chk Pass

  Cu3247A
 324.754 {104}

 (Y_3710A)
 ppm

 .24477      
 .00060
 .24676

 .24521  
 .24502  
 .24408  

 Chk Pass

  Fe2599R
 259.940 {130}

 (Y_3710R)
 ppm

 .99313      
 .00450
 .45309

 .98836  
 .99730  
 .99373  

 Chk Pass
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Sample Name: lcsd 140-24136/20-a        Acquired: 10/10/2018 10:54:08        Type: QC

Method: MT0007(v23) AIR HF 083118(v5)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

  K_7664R
 766.490 { 44}

 (Y_3710R)
 ppm

 48.498      
   .089

 .18378

 48.571  
 48.523  
 48.399  

 Chk Pass

  Li6707R
 670.784 { 50}

 (Y_3710R)
 ppm

 .09915      
 .00078
 .78687

 .09853  
 .10002  
 .09888  

 Chk Pass

  Mg2790R
 279.079 {121}

 (Y_3710R)
 ppm

 9.3273      
  .0457

 .49047

 9.3133  
 9.2901  
 9.3784  

 Chk Pass

  Mn2576A
 257.610 {131}

 (Y_3710A)
 ppm

 .10217      
 .00045
 .43926

 .10186  
 .10196  
 .10268  

 Chk Pass

  Mo2020A
 202.030 {467}

 (Y_2243A)
 ppm

 .51007      
 .00048
 .09507

 .51002  
 .50962  
 .51058  

 Chk Pass

  aN
 330.237 {102}

 (Y_3710R)
 ppm

 48.025      
   .077

 .16077

 47.986  
 47.975  
 48.114  

 Chk Pass

  Na5895R
 589.592 { 57}

 (Y_3710R)
 ppm

 48.231      
   .127

 .26385

 48.090  
 48.264  
 48.338  

 Chk Pass

  Ni2316A
 231.604 {445}

 (Y_2243A)
 ppm

 .49692      
 .00098
 .19656

 .49666  
 .49610  
 .49800  

 Chk Pass

  P_1782A
 178.284 {489}

 (Y_2243A)
 ppm

 4.9876      
  .0140

 .27999

 5.0021  
 4.9743  
 4.9864  

 Chk Pass

  Pb2203A
 220.353 {153}

 (Y_3710A)
 ppm

 .10068      
 .00074
 .73422

 .09987  
 .10086  
 .10131  

 Chk Pass

  bP
 220.353 {453}

 (Y_2243A)
 ppm

 .09864      
 .00058
 .59141

 .09931  
 .09840  
 .09822  

 Chk Pass

  Sb2068A
 206.833 {463}

 (Y_2243A)
 ppm

 .50306      
 .00102
 .20278

 .50231  
 .50265  
 .50422  

 Chk Pass
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Sample Name: lcsd 140-24136/20-a        Acquired: 10/10/2018 10:54:08        Type: QC

Method: MT0007(v23) AIR HF 083118(v5)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

  Se1960A
 196.090 {472}

 (Y_2243A)
 ppm

 .14611      
 .00201
 1.3783

 .14605  
 .14412  
 .14815  

 Chk Pass

  Si2506R
 250.690 {134}

 (Y_3710R)
 ppm

 7.0731     F 
  .0136

 .19254

 7.0884  
 7.0690  
 7.0621  

 Chk Fail
 5.0000

 20.000%

  Sn1899A
 189.989 {477}

 (Y_2243A)
 ppm

 .50898      
 .00085
 .16722

 .50804  
 .50924  
 .50968  

 Chk Pass

  Sr4215R
 421.552 { 80}

 (Y_3710R)
 ppm

 .49215      
 .00109
 .22058

 .49091  
 .49293  
 .49261  

 Chk Pass

  Ti3349R
 334.941 {101}

 (Y_3710R)
 ppm

 .10087      
 .00089
 .87946

 .10095  
 .10171  
 .09995  

 Chk Pass

  Tl1908A
 190.856 {477}

 (Y_2243A)
 ppm

 .40991      
 .00196
 .47776

 .41193  
 .40979  
 .40802  

 Chk Pass

  V_2924A
 292.402 {115}

 (Y_3710A)
 ppm

 .20063      
 .00111
 .55479

 .19977  
 .20022  
 .20188  

 Chk Pass

  Zn2138A
 213.856 {457}

 (Y_2243A)
 ppm

 .50238      
 .00074
 .14750

 .50318  
 .50172  
 .50224  

 Chk Pass
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Sample Name: lcsd 140-24136/20-a        Acquired: 10/10/2018 10:54:08        Type: QC

Method: MT0007(v23) AIR HF 083118(v5)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Int. Std.
Line
Units
Avg
Stddev
%RSD

#1
#2
#3

  Y_2243A
 224.306 {450}

 Cts/S
 6714.5      

   11.5
 .17119

 6702.7  
 6725.6  
 6715.4  

  Y_3710A
 371.030 { 91}

 Cts/S
 222700.      

   1566.
 .70301

 224350.  
 222540.  
 221230.  

  Y_3710R
 371.030 { 91}2

 Cts/S
 22473.      

   124.
 .55149

 22332.  
 22568.  
 22518.  
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Sample Name: 140-12876-a-5-a        Acquired: 10/10/2018 10:59:05        Type: Unk

Method: MT0007(v23) AIR HF 083118(v5)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  Ag3280A
 328.068 {103}

 (Y_3710A)
 ppm

 -.00007      
  .00039
 545.84

 -.00030  
  .00037  
 -.00029  

 Chk Pass

  Al3082R
 308.215 {109}

 (Y_3710R)
 ppm

 .50014      
 .00650
 1.3000

 .50357  
 .50422  
 .49265  

 Chk Pass

  As1890A
 189.042 {478}

 (Y_2243A)
 ppm

 .00990      
 .00082
 8.3105

 .01082  
 .00965  
 .00924  

 Chk Pass

  B_2496A
 249.678 {135}

 (Y_3710A)
 ppm

 125.21     F 
   1.10

 .87621

 125.92  
 123.95  
 125.76  

 Chk Fail
 40.000

 -40.000

  Ba4554R
 455.403 { 74}

 (Y_3710R)
 ppm

 .01146      
 .00004
 .37747

 .01151  
 .01143  
 .01145  

 Chk Pass

  Be3130A
 313.042 {108}

 (Y_3710A)
 ppm

 .00002      
 .00001
 21.079

 .00003  
 .00002  
 .00002  

 Chk Pass

  Ca3179R
 317.933 {106}

 (Y_3710R)
 ppm

 .38437      
 .00102
 .26482

 .38407  
 .38550  
 .38353  

 Chk Pass

  Cd2265A
 226.502 {449}

 (Y_2243A)
 ppm

 -.00150      
  .00007
 4.7596

 -.00145  
 -.00146  
 -.00158  

 Chk Pass

  Co2286A
 228.616 {447}

 (Y_2243A)
 ppm

 -.00383      
  .00040
 10.406

 -.00350  
 -.00371  
 -.00427  

 Chk Pass

  Cr2677A
 267.716 {126}

 (Y_3710A)
 ppm

 .00808      
 .00056
 6.8760

 .00817  
 .00748  
 .00858  

 Chk Pass

  Cu3247A
 324.754 {104}

 (Y_3710A)
 ppm

 .00371      
 .00012
 3.3602

 .00374  
 .00382  
 .00358  

 Chk Pass

  Fe2599R
 259.940 {130}

 (Y_3710R)
 ppm

 .09752      
 .00131
 1.3457

 .09854  
 .09604  
 .09799  

 Chk Pass
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Sample Name: 140-12876-a-5-a        Acquired: 10/10/2018 10:59:05        Type: Unk

Method: MT0007(v23) AIR HF 083118(v5)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  K_7664R
 766.490 { 44}

 (Y_3710R)
 ppm

 .19270      
 .00182
 .94385

 .19084  
 .19279  
 .19447  

 Chk Pass

  Li6707R
 670.784 { 50}

 (Y_3710R)
 ppm

 .00084      
 .00034
 40.533

 .00115  
 .00048  
 .00089  

 Chk Pass

  Mg2790R
 279.079 {121}

 (Y_3710R)
 ppm

 .08442      
 .00649
 7.6852

 .08850  
 .07694  
 .08783  

 Chk Pass

  Mn2576A
 257.610 {131}

 (Y_3710A)
 ppm

 .00326      
 .00007
 2.2032

 .00323  
 .00321  
 .00334  

 Chk Pass

  Mo2020A
 202.030 {467}

 (Y_2243A)
 ppm

 .04467      
 .00026
 .58115

 .04494  
 .04467  
 .04442  

 Chk Pass

  aN
 330.237 {102}

 (Y_3710R)
 ppm

 .49011      
 .26553
 54.177

 .50909  
 .74565  
 .21560  

 Chk Pass

  Na5895R
 589.592 { 57}

 (Y_3710R)
 ppm

 .08980      
 .00097
 1.0795

 .08970  
 .09082  
 .08889  

 Chk Pass

  Ni2316A
 231.604 {445}

 (Y_2243A)
 ppm

 -.00257      
  .00052
 20.265

 -.00205  
 -.00257  
 -.00309  

 Chk Pass

  P_1782A
 178.284 {489}

 (Y_2243A)
 ppm

 -.01367      
  .00077
 5.6095

 -.01403  
 -.01419  
 -.01279  

 Chk Pass

  Pb2203A
 220.353 {153}

 (Y_3710A)
 ppm

 -.00101      
  .00417
 412.42

 -.00357  
 -.00327  
  .00380  

 Chk Pass

  bP
 220.353 {453}

 (Y_2243A)
 ppm

 .00333      
 .00250
 75.092

 .00599  
 .00296  
 .00104  

 Chk Pass

  Sb2068A
 206.833 {463}

 (Y_2243A)
 ppm

 .01100      
 .00149
 13.546

 .00950  
 .01248  
 .01104  

 Chk Pass
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Sample Name: 140-12876-a-5-a        Acquired: 10/10/2018 10:59:05        Type: Unk

Method: MT0007(v23) AIR HF 083118(v5)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  Se1960A
 196.090 {472}

 (Y_2243A)
 ppm

 .00564      
 .00106
 18.810

 .00483  
 .00525  
 .00684  

 Chk Pass

  Si2506R
 250.690 {134}

 (Y_3710R)
 ppm

 1203.9     F 
    3.5

 .28943

 1201.7  
 1202.0  
 1207.9  

 Chk Fail
 1000.0

 -1000.0

  Sn1899A
 189.989 {477}

 (Y_2243A)
 ppm

 -.00236      
  .00013
 5.6021

 -.00221  
 -.00239  
 -.00247  

 Chk Pass

  Sr4215R
 421.552 { 80}

 (Y_3710R)
 ppm

 .00214      
 .00003
 1.4838

 .00214  
 .00217  
 .00211  

 Chk Pass

  Ti3349R
 334.941 {101}

 (Y_3710R)
 ppm

 .00845      
 .00012
 1.4458

 .00857  
 .00845  
 .00833  

 Chk Pass

  Tl1908A
 190.856 {477}

 (Y_2243A)
 ppm

 -.00225      
  .00317
 140.99

 -.00548  
 -.00213  
  .00086  

 Chk Pass

  V_2924A
 292.402 {115}

 (Y_3710A)
 ppm

 .00046      
 .00017
 37.769

 .00066  
 .00035  
 .00036  

 Chk Pass

  Zn2138A
 213.856 {457}

 (Y_2243A)
 ppm

 .02287      
 .00018
 .79275

 .02287  
 .02269  
 .02305  

 Chk Pass
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Sample Name: 140-12876-a-5-a        Acquired: 10/10/2018 10:59:05        Type: Unk

Method: MT0007(v23) AIR HF 083118(v5)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Int. Std.
Line
Units
Avg
Stddev
%RSD

#1
#2
#3

  Y_2243A
 224.306 {450}

 Cts/S
 6853.8      

   13.6
 .19816

 6868.5  
 6851.4  
 6841.6  

  Y_3710A
 371.030 { 91}

 Cts/S
 226590.      

    925.
 .40814

 227010.  
 227240.  
 225530.  

  Y_3710R
 371.030 { 91}2

 Cts/S
 22587.      

    88.
 .39108

 22486.  
 22651.  
 22623.  
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Sample Name: 140-12876-a-6-a mdlv        Acquired: 10/10/2018 11:04:16        Type: Unk

Method: MT0007(v23) AIR HF 083118(v5)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  Ag3280A
 328.068 {103}

 (Y_3710A)
 ppm

 .00950      
 .00014
 1.5194

 .00959  
 .00933  
 .00957  

 Chk Pass

  Al3082R
 308.215 {109}

 (Y_3710R)
 ppm

 .21210      
 .00327
 1.5398

 .20832  
 .21401  
 .21395  

 Chk Pass

  As1890A
 189.042 {478}

 (Y_2243A)
 ppm

 .01391      
 .00074
 5.3078

 .01451  
 .01414  
 .01309  

 Chk Pass

  B_2496A
 249.678 {135}

 (Y_3710A)
 ppm

 137.15     F 
    .41

 .29764

 137.09  
 137.58  
 136.78  

 Chk Fail
 40.000

 -40.000

  Ba4554R
 455.403 { 74}

 (Y_3710R)
 ppm

 .01069      
 .00007
 .62893

 .01075  
 .01070  
 .01061  

 Chk Pass

  Be3130A
 313.042 {108}

 (Y_3710A)
 ppm

 .00098      
 .00002
 2.2169

 .00096  
 .00100  
 .00099  

 Chk Pass

  Ca3179R
 317.933 {106}

 (Y_3710R)
 ppm

 1.1100      
  .0051

 .45877

 1.1089  
 1.1056  
 1.1156  

 Chk Pass

  Cd2265A
 226.502 {449}

 (Y_2243A)
 ppm

 .00515      
 .00007
 1.3659

 .00520  
 .00507  
 .00517  

 Chk Pass

  Co2286A
 228.616 {447}

 (Y_2243A)
 ppm

 .02009      
 .00011
 .54831

 .02022  
 .02005  
 .02001  

 Chk Pass

  Cr2677A
 267.716 {126}

 (Y_3710A)
 ppm

 .01020      
 .00003
 .29335

 .01017  
 .01021  
 .01023  

 Chk Pass

  Cu3247A
 324.754 {104}

 (Y_3710A)
 ppm

 .01266      
 .00028
 2.2407

 .01298  
 .01251  
 .01248  

 Chk Pass

  Fe2599R
 259.940 {130}

 (Y_3710R)
 ppm

 .11276      
 .00179
 1.5842

 .11072  
 .11405  
 .11351  

 Chk Pass
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Sample Name: 140-12876-a-6-a mdlv        Acquired: 10/10/2018 11:04:16        Type: Unk

Method: MT0007(v23) AIR HF 083118(v5)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  K_7664R
 766.490 { 44}

 (Y_3710R)
 ppm

 2.0937      
  .0101

 .48005

 2.0825  
 2.1019  
 2.0967  

 Chk Pass

  Li6707R
 670.784 { 50}

 (Y_3710R)
 ppm

 .01547      
 .00064
 4.1391

 .01592  
 .01574  
 .01473  

 Chk Pass

  Mg2790R
 279.079 {121}

 (Y_3710R)
 ppm

 .48257      
 .01038
 2.1505

 .48509  
 .47116  
 .49146  

 Chk Pass

  Mn2576A
 257.610 {131}

 (Y_3710A)
 ppm

 .01581      
 .00016
 1.0033

 .01583  
 .01596  
 .01564  

 Chk Pass

  Mo2020A
 202.030 {467}

 (Y_2243A)
 ppm

 .04039      
 .00013
 .32678

 .04049  
 .04043  
 .04024  

 Chk Pass

  aN
 330.237 {102}

 (Y_3710R)
 ppm

 4.7900      
  .6210

 12.965

 4.2777  
 5.4807  
 4.6116  

 Chk Pass

  Na5895R
 589.592 { 57}

 (Y_3710R)
 ppm

 4.8803      
  .0215

 .44064

 4.8602  
 4.8777  
 4.9030  

 Chk Pass

  Ni2316A
 231.604 {445}

 (Y_2243A)
 ppm

 .04040      
 .00025
 .62347

 .04051  
 .04058  
 .04011  

 Chk Pass

  P_1782A
 178.284 {489}

 (Y_2243A)
 ppm

 .14351      
 .00004
 .02507

 .14353  
 .14347  
 .14353  

 Chk Pass

  Pb2203A
 220.353 {153}

 (Y_3710A)
 ppm

 .01018      
 .00163
 15.981

 .01035  
 .01172  
 .00848  

 Chk Pass

  bP
 220.353 {453}

 (Y_2243A)
 ppm

 .00885      
 .00088
 9.9042

 .00786  
 .00919  
 .00951  

 Chk Pass

  Sb2068A
 206.833 {463}

 (Y_2243A)
 ppm

 .02922      
 .00037
 1.2553

 .02951  
 .02933  
 .02880  

 Chk Pass
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Sample Name: 140-12876-a-6-a mdlv        Acquired: 10/10/2018 11:04:16        Type: Unk

Method: MT0007(v23) AIR HF 083118(v5)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  Se1960A
 196.090 {472}

 (Y_2243A)
 ppm

 .00626      
 .00271
 43.307

 .00591  
 .00374  
 .00912  

 Chk Pass

  Si2506R
 250.690 {134}

 (Y_3710R)
 ppm

 1.9958      
  .0073

 .36617

 1.9926  
 2.0041  
 1.9906  

 Chk Pass

  Sn1899A
 189.989 {477}

 (Y_2243A)
 ppm

 .10306      
 .00068
 .65811

 .10383  
 .10257  
 .10278  

 Chk Pass

  Sr4215R
 421.552 { 80}

 (Y_3710R)
 ppm

 .02505      
 .00009
 .36618

 .02513  
 .02495  
 .02507  

 Chk Pass

  Ti3349R
 334.941 {101}

 (Y_3710R)
 ppm

 .04993      
 .00099
 1.9791

 .04992  
 .05093  
 .04895  

 Chk Pass

  Tl1908A
 190.856 {477}

 (Y_2243A)
 ppm

 .01158      
 .00129
 11.134

 .01136  
 .01042  
 .01297  

 Chk Pass

  V_2924A
 292.402 {115}

 (Y_3710A)
 ppm

 .01036      
 .00023
 2.2591

 .01047  
 .01009  
 .01052  

 Chk Pass

  Zn2138A
 213.856 {457}

 (Y_2243A)
 ppm

 .02209      
 .00016
 .73526

 .02221  
 .02215  
 .02190  

 Chk Pass
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Sample Name: 140-12876-a-6-a mdlv        Acquired: 10/10/2018 11:04:16        Type: Unk

Method: MT0007(v23) AIR HF 083118(v5)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Int. Std.
Line
Units
Avg
Stddev
%RSD

#1
#2
#3

  Y_2243A
 224.306 {450}

 Cts/S
 6859.5      

   30.2
 .43957

 6825.0  
 6880.5  
 6873.1  

  Y_3710A
 371.030 { 91}

 Cts/S
 225080.      

   1837.
 .81594

 224930.  
 223320.  
 226980.  

  Y_3710R
 371.030 { 91}2

 Cts/S
 22338.      

    27.
 .12015

 22356.  
 22307.  
 22350.  
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Sample Name: 140-12876-a-1-a mdlv        Acquired: 10/10/2018 11:09:23        Type: Unk

Method: MT0007(v23) AIR HF 083118(v5)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  Ag3280A
 328.068 {103}

 (Y_3710A)
 ppm

 .00978      
 .00030
 3.0232

 .00988  
 .00944  
 .01000  

 Chk Pass

  Al3082R
 308.215 {109}

 (Y_3710R)
 ppm

 .72096      
 .00595
 .82566

 .72707  
 .72064  
 .71518  

 Chk Pass

  As1890A
 189.042 {478}

 (Y_2243A)
 ppm

 .01986      
 .00097
 4.8605

 .02036  
 .02048  
 .01875  

 Chk Pass

  B_2496A
 249.678 {135}

 (Y_3710A)
 ppm

 126.58     F 
    .31

 .24605

 126.57  
 126.89  
 126.27  

 Chk Fail
 40.000

 -40.000

  Ba4554R
 455.403 { 74}

 (Y_3710R)
 ppm

 .02397      
 .00010
 .43536

 .02393  
 .02388  
 .02408  

 Chk Pass

  Be3130A
 313.042 {108}

 (Y_3710A)
 ppm

 .00099      
 .00001
 .68340

 .00100  
 .00099  
 .00099  

 Chk Pass

  Ca3179R
 317.933 {106}

 (Y_3710R)
 ppm

 1.5794      
  .0173

 1.0977

 1.5785  
 1.5971  
 1.5624  

 Chk Pass

  Cd2265A
 226.502 {449}

 (Y_2243A)
 ppm

 .00336      
 .00014
 4.0758

 .00350  
 .00334  
 .00322  

 Chk Pass

  Co2286A
 228.616 {447}

 (Y_2243A)
 ppm

 .01482      
 .00061
 4.1316

 .01475  
 .01546  
 .01424  

 Chk Pass

  Cr2677A
 267.716 {126}

 (Y_3710A)
 ppm

 .01923      
 .00018
 .94686

 .01918  
 .01908  
 .01943  

 Chk Pass

  Cu3247A
 324.754 {104}

 (Y_3710A)
 ppm

 .01735      
 .00015
 .83876

 .01734  
 .01750  
 .01721  

 Chk Pass

  Fe2599R
 259.940 {130}

 (Y_3710R)
 ppm

 .20361      
 .00274
 1.3467

 .20055  
 .20585  
 .20443  

 Chk Pass

10/17/2018Page 402 of 664



Sample Name: 140-12876-a-1-a mdlv        Acquired: 10/10/2018 11:09:23        Type: Unk

Method: MT0007(v23) AIR HF 083118(v5)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  K_7664R
 766.490 { 44}

 (Y_3710R)
 ppm

 2.1686      
  .0050

 .22970

 2.1735  
 2.1689  
 2.1636  

 Chk Pass

  Li6707R
 670.784 { 50}

 (Y_3710R)
 ppm

 .01526      
 .00052
 3.3821

 .01475  
 .01524  
 .01578  

 Chk Pass

  Mg2790R
 279.079 {121}

 (Y_3710R)
 ppm

 .58596      
 .01542
 2.6310

 .58524  
 .60172  
 .57091  

 Chk Pass

  Mn2576A
 257.610 {131}

 (Y_3710A)
 ppm

 .01877      
 .00004
 .20430

 .01875  
 .01875  
 .01882  

 Chk Pass

  Mo2020A
 202.030 {467}

 (Y_2243A)
 ppm

 .08771      
 .00030
 .34574

 .08738  
 .08779  
 .08796  

 Chk Pass

  aN
 330.237 {102}

 (Y_3710R)
 ppm

 5.1547      
  .5647

 10.955

 5.8006  
 4.7543  
 4.9091  

 Chk Pass

  Na5895R
 589.592 { 57}

 (Y_3710R)
 ppm

 4.8800      
  .0070

 .14341

 4.8843  
 4.8838  
 4.8720  

 Chk Pass

  Ni2316A
 231.604 {445}

 (Y_2243A)
 ppm

 .03514      
 .00064
 1.8112

 .03484  
 .03588  
 .03472  

 Chk Pass

  P_1782A
 178.284 {489}

 (Y_2243A)
 ppm

 .12308      
 .00191
 1.5532

 .12293  
 .12125  
 .12506  

 Chk Pass

  Pb2203A
 220.353 {153}

 (Y_3710A)
 ppm

 .00769      
 .00213
 27.726

 .01008  
 .00700  
 .00599  

 Chk Pass

  bP
 220.353 {453}

 (Y_2243A)
 ppm

 .01447      
 .00496
 34.254

 .01532  
 .00915  
 .01895  

 Chk Pass

  Sb2068A
 206.833 {463}

 (Y_2243A)
 ppm

 .03884      
 .00290
 7.4609

 .03971  
 .03560  
 .04120  

 Chk Pass
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Sample Name: 140-12876-a-1-a mdlv        Acquired: 10/10/2018 11:09:23        Type: Unk

Method: MT0007(v23) AIR HF 083118(v5)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  Se1960A
 196.090 {472}

 (Y_2243A)
 ppm

 .01389      
 .00238
 17.117

 .01384  
 .01153  
 .01629  

 Chk Pass

  Si2506R
 250.690 {134}

 (Y_3710R)
 ppm

 1297.1     F 
   26.9

 2.0766

 1285.1  
 1327.9  
 1278.2  

 Chk Fail
 1000.0

 -1000.0

  Sn1899A
 189.989 {477}

 (Y_2243A)
 ppm

 .09229      
 .00087
 .94752

 .09134  
 .09248  
 .09305  

 Chk Pass

  Sr4215R
 421.552 { 80}

 (Y_3710R)
 ppm

 .02808      
 .00007
 .23509

 .02810  
 .02813  
 .02801  

 Chk Pass

  Ti3349R
 334.941 {101}

 (Y_3710R)
 ppm

 .05667      
 .00034
 .59209

 .05629  
 .05690  
 .05683  

 Chk Pass

  Tl1908A
 190.856 {477}

 (Y_2243A)
 ppm

 .00799      
 .00315
 39.439

 .00845  
 .01089  
 .00464  

 Chk Pass

  V_2924A
 292.402 {115}

 (Y_3710A)
 ppm

 .01059      
 .00020
 1.8465

 .01066  
 .01074  
 .01037  

 Chk Pass

  Zn2138A
 213.856 {457}

 (Y_2243A)
 ppm

 .03205      
 .00005
 .15262

 .03210  
 .03205  
 .03200  

 Chk Pass
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Sample Name: 140-12876-a-1-a mdlv        Acquired: 10/10/2018 11:09:23        Type: Unk

Method: MT0007(v23) AIR HF 083118(v5)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Int. Std.
Line
Units
Avg
Stddev
%RSD

#1
#2
#3

  Y_2243A
 224.306 {450}

 Cts/S
 6796.1      

   20.0
 .29488

 6819.2  
 6784.1  
 6784.9  

  Y_3710A
 371.030 { 91}

 Cts/S
 225250.      

    439.
 .19490

 225070.  
 224930.  
 225750.  

  Y_3710R
 371.030 { 91}2

 Cts/S
 22600.      

   240.
 1.0633

 22779.  
 22327.  
 22693.  
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Sample Name: 140-12832-a-1-a        Acquired: 10/10/2018 11:14:36        Type: Unk

Method: MT0007(v23) AIR HF 083118(v5)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  Ag3280A
 328.068 {103}

 (Y_3710A)
 ppm

 .03964      
 .00043
 1.0891

 .03940  
 .03939  
 .04014  

 Chk Pass

  Al3082R
 308.215 {109}

 (Y_3710R)
 ppm

 4.0131      
  .0080

 .20033

 4.0050  
 4.0210  
 4.0134  

 Chk Pass

  As1890A
 189.042 {478}

 (Y_2243A)
 ppm

 .97357      
 .00195
 .20005

 .97573  
 .97307  
 .97193  

 Chk Pass

  B_2496A
 249.678 {135}

 (Y_3710A)
 ppm

 120.72     F 
    .52

 .43256

 120.42  
 120.41  
 121.32  

 Chk Fail
 40.000

 -40.000

  Ba4554R
 455.403 { 74}

 (Y_3710R)
 ppm

 .10245      
 .00017
 .16817

 .10252  
 .10225  
 .10258  

 Chk Pass

  Be3130A
 313.042 {108}

 (Y_3710A)
 ppm

 .03792      
 .00032
 .83345

 .03790  
 .03762  
 .03825  

 Chk Pass

  Ca3179R
 317.933 {106}

 (Y_3710R)
 ppm

 3.0938      
  .0298

 .96326

 3.0602  
 3.1171  
 3.1040  

 Chk Pass

  Cd2265A
 226.502 {449}

 (Y_2243A)
 ppm

 .16548      
 .00019
 .11288

 .16527  
 .16558  
 .16560  

 Chk Pass

  Co2286A
 228.616 {447}

 (Y_2243A)
 ppm

 .18538      
 .00118
 .63484

 .18411  
 .18644  
 .18559  

 Chk Pass

  Cr2677A
 267.716 {126}

 (Y_3710A)
 ppm

 .14564      
 .00033
 .22798

 .14538  
 .14601  
 .14553  

 Chk Pass

  Cu3247A
 324.754 {104}

 (Y_3710A)
 ppm

 4.9157      
  .0102

 .20792

 4.9041  
 4.9195  
 4.9235  

 Chk Pass

  Fe2599R
 259.940 {130}

 (Y_3710R)
 ppm

 25.157      
   .185

 .73650

 24.943  
 25.266  
 25.262  

 Chk Pass
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Sample Name: 140-12832-a-1-a        Acquired: 10/10/2018 11:14:36        Type: Unk

Method: MT0007(v23) AIR HF 083118(v5)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  K_7664R
 766.490 { 44}

 (Y_3710R)
 ppm

 66.381      
   .173

 .26123

 66.190  
 66.425  
 66.529  

 Chk Pass

  Li6707R
 670.784 { 50}

 (Y_3710R)
 ppm

 1.4540      
  .0020

 .13607

 1.4549  
 1.4518  
 1.4554  

 Chk Pass

  Mg2790R
 279.079 {121}

 (Y_3710R)
 ppm

 .70090      
 .00650
 .92672

 .69878  
 .69573  
 .70819  

 Chk Pass

  Mn2576A
 257.610 {131}

 (Y_3710A)
 ppm

 .12424      
 .00056
 .45271

 .12392  
 .12391  
 .12489  

 Chk Pass

  Mo2020A
 202.030 {467}

 (Y_2243A)
 ppm

 .45692      
 .00128
 .27948

 .45813  
 .45704  
 .45559  

 Chk Pass

  aN
 330.237 {102}

 (Y_3710R)
 ppm

 11.360      
   .433

 3.8089

 10.984  
 11.833  
 11.263  

 Chk Pass

  Na5895R
 589.592 { 57}

 (Y_3710R)
 ppm

 18.975      
   .026

 .13940

 18.955  
 18.966  
 19.005  

 Chk Pass

  Ni2316A
 231.604 {445}

 (Y_2243A)
 ppm

 1.1564      
  .0019

 .16579

 1.1546  
 1.1584  
 1.1562  

 Chk Pass

  P_1782A
 178.284 {489}

 (Y_2243A)
 ppm

 22.076      
   .019

 .08423

 22.081  
 22.092  
 22.056  

 Chk Pass

  Pb2203A
 220.353 {153}

 (Y_3710A)
 ppm

 11.689      
   .088

 .74885

 11.681  
 11.606  
 11.781  

 Chk Pass

  bP
 220.353 {453}

 (Y_2243A)
 ppm

 11.712      
   .009

 .07971

 11.704  
 11.722  
 11.710  

 Chk Pass

  Sb2068A
 206.833 {463}

 (Y_2243A)
 ppm

 .66362      
 .00032
 .04822

 .66328  
 .66365  
 .66392  

 Chk Pass
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Sample Name: 140-12832-a-1-a        Acquired: 10/10/2018 11:14:36        Type: Unk

Method: MT0007(v23) AIR HF 083118(v5)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  Se1960A
 196.090 {472}

 (Y_2243A)
 ppm

 .07455      
 .00388
 5.2090

 .07854  
 .07078  
 .07433  

 Chk Pass

  Si2506R
 250.690 {134}

 (Y_3710R)
 ppm

 1607.6     F 
   36.4

 2.2664

 1567.0  
 1637.4  
 1618.4  

 Chk Fail
 1000.0

 -1000.0

  Sn1899A
 189.989 {477}

 (Y_2243A)
 ppm

 .56157      
 .00205
 .36534

 .55924  
 .56311  
 .56236  

 Chk Pass

  Sr4215R
 421.552 { 80}

 (Y_3710R)
 ppm

 .08154      
 .00002
 .02747

 .08154  
 .08151  
 .08156  

 Chk Pass

  Ti3349R
 334.941 {101}

 (Y_3710R)
 ppm

 .35880      
 .00098
 .27405

 .35800  
 .35989  
 .35850  

 Chk Pass

  Tl1908A
 190.856 {477}

 (Y_2243A)
 ppm

 .48927      
 .00232
 .47412

 .48914  
 .48702  
 .49165  

 Chk Pass

  V_2924A
 292.402 {115}

 (Y_3710A)
 ppm

 .19622      
 .00048
 .24375

 .19674  
 .19579  
 .19613  

 Chk Pass

  Zn2138A
 213.856 {457}

 (Y_2243A)
 ppm

 17.900     F 
   .005

 .02728

 17.895  
 17.904  
 17.902  

 Chk Fail
 10.000

 -10.000
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Sample Name: 140-12832-a-1-a        Acquired: 10/10/2018 11:14:36        Type: Unk

Method: MT0007(v23) AIR HF 083118(v5)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Int. Std.
Line
Units
Avg
Stddev
%RSD

#1
#2
#3

  Y_2243A
 224.306 {450}

 Cts/S
 6872.4      

   37.4
 .54451

 6834.1  
 6908.8  
 6874.4  

  Y_3710A
 371.030 { 91}

 Cts/S
 226430.      

   1087.
 .47993

 226590.  
 227440.  
 225280.  

  Y_3710R
 371.030 { 91}2

 Cts/S
 22768.      

   293.
 1.2870

 23106.  
 22618.  
 22580.  

10/17/2018Page 409 of 664



Sample Name: 140-12832-a-6-a        Acquired: 10/10/2018 11:19:37        Type: Unk

Method: MT0007(v23) AIR HF 083118(v5)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  Ag3280A
 328.068 {103}

 (Y_3710A)
 ppm

 .03211      
 .00010
 .30830

 .03207  
 .03222  
 .03203  

 Chk Pass

  Al3082R
 308.215 {109}

 (Y_3710R)
 ppm

 4.7368      
  .0181

 .38124

 4.7159  
 4.7470  
 4.7474  

 Chk Pass

  As1890A
 189.042 {478}

 (Y_2243A)
 ppm

 .85082      
 .00325
 .38194

 .85127  
 .85383  
 .84737  

 Chk Pass

  B_2496A
 249.678 {135}

 (Y_3710A)
 ppm

 119.53     F 
    .49

 .40915

 119.06  
 120.04  
 119.50  

 Chk Fail
 40.000

 -40.000

  Ba4554R
 455.403 { 74}

 (Y_3710R)
 ppm

 .11643      
 .00030
 .26004

 .11664  
 .11657  
 .11609  

 Chk Pass

  Be3130A
 313.042 {108}

 (Y_3710A)
 ppm

 .02899      
 .00010
 .34411

 .02888  
 .02904  
 .02906  

 Chk Pass

  Ca3179R
 317.933 {106}

 (Y_3710R)
 ppm

 3.8817      
  .0120

 .30811

 3.8849  
 3.8684  
 3.8917  

 Chk Pass

  Cd2265A
 226.502 {449}

 (Y_2243A)
 ppm

 .10508      
 .00005
 .04518

 .10508  
 .10512  
 .10503  

 Chk Pass

  Co2286A
 228.616 {447}

 (Y_2243A)
 ppm

 .10468      
 .00028
 .27218

 .10469  
 .10496  
 .10439  

 Chk Pass

  Cr2677A
 267.716 {126}

 (Y_3710A)
 ppm

 .14336      
 .00046
 .32024

 .14308  
 .14389  
 .14311  

 Chk Pass

  Cu3247A
 324.754 {104}

 (Y_3710A)
 ppm

 3.4213      
  .0253

 .73953

 3.4296  
 3.4414  
 3.3929  

 Chk Pass

  Fe2599R
 259.940 {130}

 (Y_3710R)
 ppm

 19.350      
   .064

 .32928

 19.310  
 19.318  
 19.424  

 Chk Pass
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Sample Name: 140-12832-a-6-a        Acquired: 10/10/2018 11:19:37        Type: Unk

Method: MT0007(v23) AIR HF 083118(v5)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  K_7664R
 766.490 { 44}

 (Y_3710R)
 ppm

 55.797      
   .109

 .19555

 55.909  
 55.793  
 55.690  

 Chk Pass

  Li6707R
 670.784 { 50}

 (Y_3710R)
 ppm

 .77909      
 .00293
 .37551

 .77894  
 .77625  
 .78209  

 Chk Pass

  Mg2790R
 279.079 {121}

 (Y_3710R)
 ppm

 .81930      
 .01504
 1.8363

 .80503  
 .83501  
 .81786  

 Chk Pass

  Mn2576A
 257.610 {131}

 (Y_3710A)
 ppm

 .10720      
 .00043
 .39759

 .10671  
 .10744  
 .10746  

 Chk Pass

  Mo2020A
 202.030 {467}

 (Y_2243A)
 ppm

 .43856      
 .00114
 .25988

 .43745  
 .43973  
 .43852  

 Chk Pass

  aN
 330.237 {102}

 (Y_3710R)
 ppm

 13.539      
   .571

 4.2171

 12.881  
 13.829  
 13.906  

 Chk Pass

  Na5895R
 589.592 { 57}

 (Y_3710R)
 ppm

 15.821      
   .063

 .40012

 15.800  
 15.770  
 15.892  

 Chk Pass

  Ni2316A
 231.604 {445}

 (Y_2243A)
 ppm

 .75524      
 .00118
 .15659

 .75397  
 .75630  
 .75546  

 Chk Pass

  P_1782A
 178.284 {489}

 (Y_2243A)
 ppm

 12.500      
   .025

 .20182

 12.488  
 12.529  
 12.483  

 Chk Pass

  Pb2203A
 220.353 {153}

 (Y_3710A)
 ppm

 5.4556      
  .0151

 .27755

 5.4381  
 5.4636  
 5.4651  

 Chk Pass

  bP
 220.353 {453}

 (Y_2243A)
 ppm

 5.4599      
  .0069

 .12589

 5.4623  
 5.4652  
 5.4521  

 Chk Pass

  Sb2068A
 206.833 {463}

 (Y_2243A)
 ppm

 .30278      
 .00156
 .51649

 .30107  
 .30414  
 .30314  

 Chk Pass
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Sample Name: 140-12832-a-6-a        Acquired: 10/10/2018 11:19:37        Type: Unk

Method: MT0007(v23) AIR HF 083118(v5)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  Se1960A
 196.090 {472}

 (Y_2243A)
 ppm

 .09859      
 .00302
 3.0616

 .10113  
 .09938  
 .09525  

 Chk Pass

  Si2506R
 250.690 {134}

 (Y_3710R)
 ppm

 1569.1     F 
   14.8

 .94018

 1558.6  
 1585.9  
 1562.6  

 Chk Fail
 1000.0

 -1000.0

  Sn1899A
 189.989 {477}

 (Y_2243A)
 ppm

 .21076      
 .00182
 .86461

 .20917  
 .21275  
 .21035  

 Chk Pass

  Sr4215R
 421.552 { 80}

 (Y_3710R)
 ppm

 .11046      
 .00017
 .15465

 .11029  
 .11044  
 .11063  

 Chk Pass

  Ti3349R
 334.941 {101}

 (Y_3710R)
 ppm

 .40530      
 .00123
 .30466

 .40643  
 .40549  
 .40398  

 Chk Pass

  Tl1908A
 190.856 {477}

 (Y_2243A)
 ppm

 .40172      
 .00272
 .67759

 .40399  
 .40245  
 .39870  

 Chk Pass

  V_2924A
 292.402 {115}

 (Y_3710A)
 ppm

 .13543      
 .00048
 .35173

 .13591  
 .13543  
 .13496  

 Chk Pass

  Zn2138A
 213.856 {457}

 (Y_2243A)
 ppm

 7.6107      
  .0117

 .15424

 7.6039  
 7.6242  
 7.6040  

 Chk Pass
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Sample Name: 140-12832-a-6-a        Acquired: 10/10/2018 11:19:37        Type: Unk

Method: MT0007(v23) AIR HF 083118(v5)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Int. Std.
Line
Units
Avg
Stddev
%RSD

#1
#2
#3

  Y_2243A
 224.306 {450}

 Cts/S
 6951.2      

    9.6
 .13875

 6961.0  
 6941.8  
 6950.8  

  Y_3710A
 371.030 { 91}

 Cts/S
 229550.      

    445.
 .19389

 229590.  
 229080.  
 229970.  

  Y_3710R
 371.030 { 91}2

 Cts/S
 22874.      

    45.
 .19745

 22847.  
 22926.  
 22850.  
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Sample Name: 140-12832-a-6-a PDS        Acquired: 10/10/2018 11:24:39        Type: Unk

Method: MT0007(v23) AIR HF 083118(v5)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  Ag3280A
 328.068 {103}

 (Y_3710A)
 ppm

 .08034      
 .00010
 .12602

 .08040  
 .08040  
 .08022  

 Chk Pass

  Al3082R
 308.215 {109}

 (Y_3710R)
 ppm

 6.5839      
  .0378

 .57351

 6.5745  
 6.6255  
 6.5518  

 Chk Pass

  As1890A
 189.042 {478}

 (Y_2243A)
 ppm

 .92723      
 .00260
 .27998

 .92436  
 .92791  
 .92941  

 Chk Pass

  B_2496A
 249.678 {135}

 (Y_3710A)
 ppm

 118.23     F 
    .29

 .24766

 118.18  
 118.55  
 117.97  

 Chk Fail
 40.000

 -40.000

  Ba4554R
 455.403 { 74}

 (Y_3710R)
 ppm

 .21435      
 .00075
 .35145

 .21354  
 .21446  
 .21503  

 Chk Pass

  Be3130A
 313.042 {108}

 (Y_3710A)
 ppm

 .08033      
 .00034
 .42914

 .07999  
 .08031  
 .08068  

 Chk Pass

  Ca3179R
 317.933 {106}

 (Y_3710R)
 ppm

 52.549      
   .182

 .34643

 52.353  
 52.713  
 52.582  

 Chk Pass

  Cd2265A
 226.502 {449}

 (Y_2243A)
 ppm

 .15181      
 .00032
 .21082

 .15147  
 .15187  
 .15210  

 Chk Pass

  Co2286A
 228.616 {447}

 (Y_2243A)
 ppm

 .20023      
 .00042
 .20898

 .19975  
 .20047  
 .20048  

 Chk Pass

  Cr2677A
 267.716 {126}

 (Y_3710A)
 ppm

 .34351      
 .00179
 .52051

 .34145  
 .34466  
 .34442  

 Chk Pass

  Cu3247A
 324.754 {104}

 (Y_3710A)
 ppm

 3.5741      
  .0081

 .22780

 3.5763  
 3.5651  
 3.5809  

 Chk Pass

  Fe2599R
 259.940 {130}

 (Y_3710R)
 ppm

 19.998      
   .060

 .30076

 19.929  
 20.035  
 20.030  

 Chk Pass
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Sample Name: 140-12832-a-6-a PDS        Acquired: 10/10/2018 11:24:39        Type: Unk

Method: MT0007(v23) AIR HF 083118(v5)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  K_7664R
 766.490 { 44}

 (Y_3710R)
 ppm

 100.06     F 
    .26

 .26025

  99.769  
 100.27  
 100.14  

 Chk Fail
 100.00

 -100.00

  Li6707R
 670.784 { 50}

 (Y_3710R)
 ppm

 .87051      
 .00275
 .31588

 .86760  
 .87307  
 .87087  

 Chk Pass

  Mg2790R
 279.079 {121}

 (Y_3710R)
 ppm

 10.103      
   .035

 .34939

 10.087  
 10.143  
 10.078  

 Chk Pass

  Mn2576A
 257.610 {131}

 (Y_3710A)
 ppm

 .20641      
 .00109
 .52927

 .20515  
 .20704  
 .20705  

 Chk Pass

  Mo2020A
 202.030 {467}

 (Y_2243A)
 ppm

 .93439      
 .00191
 .20461

 .93257  
 .93422  
 .93638  

 Chk Pass

  aN
 330.237 {102}

 (Y_3710R)
 ppm

 60.412      
   .370

 .61314

 60.076  
 60.809  
 60.352  

 Chk Pass

  Na5895R
 589.592 { 57}

 (Y_3710R)
 ppm

 63.465      
   .171

 .26927

 63.296  
 63.638  
 63.462  

 Chk Pass

  Ni2316A
 231.604 {445}

 (Y_2243A)
 ppm

 1.2108      
  .0052

 .42602

 1.2052  
 1.2121  
 1.2152  

 Chk Pass

  P_1782A
 178.284 {489}

 (Y_2243A)
 ppm

 17.042      
   .031

 .18326

 17.014  
 17.036  
 17.075  

 Chk Pass

  Pb2203A
 220.353 {153}

 (Y_3710A)
 ppm

 5.4000      
  .0288

 .53252

 5.3669  
 5.4138  
 5.4193  

 Chk Pass

  bP
 220.353 {453}

 (Y_2243A)
 ppm

 5.3764      
  .0191

 .35495

 5.3569  
 5.3772  
 5.3950  

 Chk Pass

  Sb2068A
 206.833 {463}

 (Y_2243A)
 ppm

 .78268      
 .00144
 .18410

 .78360  
 .78102  
 .78342  

 Chk Pass
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Sample Name: 140-12832-a-6-a PDS        Acquired: 10/10/2018 11:24:39        Type: Unk

Method: MT0007(v23) AIR HF 083118(v5)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  Se1960A
 196.090 {472}

 (Y_2243A)
 ppm

 .24002      
 .00508
 2.1153

 .24065  
 .24475  
 .23465  

 Chk Pass

  Si2506R
 250.690 {134}

 (Y_3710R)
 ppm

 1566.4     F 
    4.7

 .30000

 1561.4  
 1570.7  
 1567.1  

 Chk Fail
 1000.0

 -1000.0

  Sn1899A
 189.989 {477}

 (Y_2243A)
 ppm

 .68337      
 .00317
 .46340

 .67990  
 .68409  
 .68611  

 Chk Pass

  Sr4215R
 421.552 { 80}

 (Y_3710R)
 ppm

 .61560      
 .00114
 .18561

 .61428  
 .61622  
 .61631  

 Chk Pass

  Ti3349R
 334.941 {101}

 (Y_3710R)
 ppm

 .50254      
 .00148
 .29543

 .50089  
 .50377  
 .50297  

 Chk Pass

  Tl1908A
 190.856 {477}

 (Y_2243A)
 ppm

 .76958      
 .00132
 .17134

 .76820  
 .77082  
 .76971  

 Chk Pass

  V_2924A
 292.402 {115}

 (Y_3710A)
 ppm

 .33672      
 .00130
 .38562

 .33525  
 .33768  
 .33725  

 Chk Pass

  Zn2138A
 213.856 {457}

 (Y_2243A)
 ppm

 7.9407      
  .0157

 .19737

 7.9227  
 7.9480  
 7.9513  

 Chk Pass
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Sample Name: 140-12832-a-6-a PDS        Acquired: 10/10/2018 11:24:39        Type: Unk

Method: MT0007(v23) AIR HF 083118(v5)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Int. Std.
Line
Units
Avg
Stddev
%RSD

#1
#2
#3

  Y_2243A
 224.306 {450}

 Cts/S
 6836.9      

   12.9
 .18821

 6851.6  
 6830.9  
 6828.0  

  Y_3710A
 371.030 { 91}

 Cts/S
 225330.      

    659.
 .29237

 225160.  
 226050.  
 224760.  

  Y_3710R
 371.030 { 91}2

 Cts/S
 22513.      

    82.
 .36421

 22509.  
 22433.  
 22597.  
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Sample Name: 140-12832-a-6-a PDSD        Acquired: 10/10/2018 11:29:38        Type: Unk

Method: MT0007(v23) AIR HF 083118(v5)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  Ag3280A
 328.068 {103}

 (Y_3710A)
 ppm

 .07928      
 .00233
 2.9347

 .07724  
 .07879  
 .08182  

 Chk Pass

  Al3082R
 308.215 {109}

 (Y_3710R)
 ppm

 6.5248      
  .1067

 1.6351

 6.4279  
 6.5075  
 6.6391  

 Chk Pass

  As1890A
 189.042 {478}

 (Y_2243A)
 ppm

 .92376      
 .00193
 .20935

 .92229  
 .92304  
 .92595  

 Chk Pass

  B_2496A
 249.678 {135}

 (Y_3710A)
 ppm

 116.74     F 
    .66

 .56374

 117.18  
 117.06  
 115.99  

 Chk Fail
 40.000

 -40.000

  Ba4554R
 455.403 { 74}

 (Y_3710R)
 ppm

 .21181      
 .00508
 2.3984

 .20699  
 .21131  
 .21711  

 Chk Pass

  Be3130A
 313.042 {108}

 (Y_3710A)
 ppm

 .07835      
 .00280
 3.5706

 .07578  
 .07792  
 .08133  

 Chk Pass

  Ca3179R
 317.933 {106}

 (Y_3710R)
 ppm

 52.210      
  1.125

 2.1548

 53.243  
 52.375  
 51.012  

 Chk Pass

  Cd2265A
 226.502 {449}

 (Y_2243A)
 ppm

 .15111      
 .00295
 1.9529

 .14844  
 .15062  
 .15428  

 Chk Pass

  Co2286A
 228.616 {447}

 (Y_2243A)
 ppm

 .20021      
 .00607
 3.0300

 .19450  
 .19956  
 .20658  

 Chk Pass

  Cr2677A
 267.716 {126}

 (Y_3710A)
 ppm

 .33497      
 .01038
 3.0976

 .32572  
 .33300  
 .34619  

 Chk Pass

  Cu3247A
 324.754 {104}

 (Y_3710A)
 ppm

 3.5877      
  .0157

 .43808

 3.5971  
 3.5963  
 3.5695  

 Chk Pass

  Fe2599R
 259.940 {130}

 (Y_3710R)
 ppm

 19.820      
   .098

 .49425

 19.765  
 19.762  
 19.933  

 Chk Pass
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Sample Name: 140-12832-a-6-a PDSD        Acquired: 10/10/2018 11:29:38        Type: Unk

Method: MT0007(v23) AIR HF 083118(v5)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  K_7664R
 766.490 { 44}

 (Y_3710R)
 ppm

 99.698      
   .894

 .89713

 100.48  
  99.891  
  98.723  

 Chk Pass

  Li6707R
 670.784 { 50}

 (Y_3710R)
 ppm

 .86309      
 .00432
 .50059

 .86030  
 .86091  
 .86806  

 Chk Pass

  Mg2790R
 279.079 {121}

 (Y_3710R)
 ppm

 10.017      
   .175

 1.7427

 10.179  
 10.041  
  9.8318  

 Chk Pass

  Mn2576A
 257.610 {131}

 (Y_3710A)
 ppm

 .20144      
 .00474
 2.3544

 .19688  
 .20111  
 .20635  

 Chk Pass

  Mo2020A
 202.030 {467}

 (Y_2243A)
 ppm

 .93122      
 .02510
 2.6951

 .90707  
 .92943  
 .95717  

 Chk Pass

  aN
 330.237 {102}

 (Y_3710R)
 ppm

 60.430      
  1.111

 1.8379

 61.079  
 61.063  
 59.148  

 Chk Pass

  Na5895R
 589.592 { 57}

 (Y_3710R)
 ppm

 62.981      
  1.108

 1.7598

 64.075  
 63.009  
 61.859  

 Chk Pass

  Ni2316A
 231.604 {445}

 (Y_2243A)
 ppm

 1.2075      
  .0274

 2.2660

 1.1829  
 1.2026  
 1.2370  

 Chk Pass

  P_1782A
 178.284 {489}

 (Y_2243A)
 ppm

 16.958      
   .168

 .98873

 16.801  
 16.939  
 17.135  

 Chk Pass

  Pb2203A
 220.353 {153}

 (Y_3710A)
 ppm

 5.2817      
  .0136

 .25781

 5.2715  
 5.2972  
 5.2766  

 Chk Pass

  bP
 220.353 {453}

 (Y_2243A)
 ppm

 5.3471      
  .0103

 .19201

 5.3503  
 5.3356  
 5.3554  

 Chk Pass

  Sb2068A
 206.833 {463}

 (Y_2243A)
 ppm

 .77813      
 .01817
 2.3344

 .76006  
 .77794  
 .79639  

 Chk Pass
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Sample Name: 140-12832-a-6-a PDSD        Acquired: 10/10/2018 11:29:38        Type: Unk

Method: MT0007(v23) AIR HF 083118(v5)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  Se1960A
 196.090 {472}

 (Y_2243A)
 ppm

 .23838      
 .00728
 3.0558

 .23003  
 .24164  
 .24346  

 Chk Pass

  Si2506R
 250.690 {134}

 (Y_3710R)
 ppm

 1584.7     F 
   15.9

 1.0015

 1596.4  
 1566.6  
 1591.1  

 Chk Fail
 1000.0

 -1000.0

  Sn1899A
 189.989 {477}

 (Y_2243A)
 ppm

 .67936      
 .02240
 3.2975

 .66001  
 .67416  
 .70390  

 Chk Pass

  Sr4215R
 421.552 { 80}

 (Y_3710R)
 ppm

 .60026      
 .02519
 4.1960

 .57827  
 .59477  
 .62773  

 Chk Pass

  Ti3349R
 334.941 {101}

 (Y_3710R)
 ppm

 .49793      
 .00435
 .87327

 .49351  
 .49807  
 .50220  

 Chk Pass

  Tl1908A
 190.856 {477}

 (Y_2243A)
 ppm

 .76921      
 .01837
 2.3879

 .75118  
 .76855  
 .78790  

 Chk Pass

  V_2924A
 292.402 {115}

 (Y_3710A)
 ppm

 .33129      
 .00986
 2.9748

 .32178  
 .33064  
 .34145  

 Chk Pass

  Zn2138A
 213.856 {457}

 (Y_2243A)
 ppm

 7.9102      
  .0153

 .19281

 7.8959  
 7.9085  
 7.9262  

 Chk Pass
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Sample Name: 140-12832-a-6-a PDSD        Acquired: 10/10/2018 11:29:38        Type: Unk

Method: MT0007(v23) AIR HF 083118(v5)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Int. Std.
Line
Units
Avg
Stddev
%RSD

#1
#2
#3

  Y_2243A
 224.306 {450}

 Cts/S
 6862.2      

   23.9
 .34770

 6856.9  
 6841.4  
 6888.2  

  Y_3710A
 371.030 { 91}

 Cts/S
 227800.      

    964.
 .42315

 227190.  
 227290.  
 228910.  

  Y_3710R
 371.030 { 91}2

 Cts/S
 22583.      

    58.
 .25580

 22649.  
 22542.  
 22557.  
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Sample Name: CCV        Acquired: 10/10/2018 11:34:37        Type: QC

Method: MT0007(v23) AIR HF 083118(v5)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

  Ag3280A
 328.068 {103}

 (Y_3710A)
 ppm

 .95905      
 .00874
 .91151

 .96620  
 .94931  
 .96166  

 Chk Pass

  Al3082R
 308.215 {109}

 (Y_3710R)
 ppm

 24.604      
   .202

 .82013

 24.602  
 24.403  
 24.807  

 Chk Pass

  As1890A
 189.042 {478}

 (Y_2243A)
 ppm

 .48910      
 .00316
 .64609

 .49020  
 .49157  
 .48554  

 Chk Pass

  B_2496A
 249.678 {135}

 (Y_3710A)
 ppm

 1.9916      
  .0134

 .67412

 1.9973  
 1.9762  
 2.0012  

 Chk Pass

  Ba4554R
 455.403 { 74}

 (Y_3710R)
 ppm

 2.0350      
  .0093

 .45884

 2.0416  
 2.0243  
 2.0391  

 Chk Pass

  Be3130A
 313.042 {108}

 (Y_3710A)
 ppm

 2.0825      
  .0354

 1.7005

 2.0624  
 2.1234  
 2.0618  

 Chk Pass

  Ca3179R
 317.933 {106}

 (Y_3710R)
 ppm

 49.541      
   .708

 1.4290

 49.281  
 49.000  
 50.342  

 Chk Pass

  Cd2265A
 226.502 {449}

 (Y_2243A)
 ppm

 .50972      
 .00206
 .40332

 .50835  
 .51208  
 .50872  

 Chk Pass

  Co2286A
 228.616 {447}

 (Y_2243A)
 ppm

 2.0429      
  .0107

 .52167

 2.0384  
 2.0550  
 2.0352  

 Chk Pass

  Cr2677A
 267.716 {126}

 (Y_3710A)
 ppm

 2.0369      
  .0186

 .91064

 2.0381  
 2.0178  
 2.0549  

 Chk Pass

  Cu3247A
 324.754 {104}

 (Y_3710A)
 ppm

 1.9841      
  .0203

 1.0232

 2.0027  
 1.9625  
 1.9872  

 Chk Pass

  Fe2599R
 259.940 {130}

 (Y_3710R)
 ppm

 25.614      
   .318

 1.2410

 25.511  
 25.360  
 25.970  

 Chk Pass
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Sample Name: CCV        Acquired: 10/10/2018 11:34:37        Type: QC

Method: MT0007(v23) AIR HF 083118(v5)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

  K_7664R
 766.490 { 44}

 (Y_3710R)
 ppm

 49.434      
   .279

 .56538

 49.604  
 49.112  
 49.587  

 Chk Pass

  Li6707R
 670.784 { 50}

 (Y_3710R)
 ppm

 1.9283      
  .0124

 .64259

 1.9394  
 1.9150  
 1.9307  

 Chk Pass

  Mg2790R
 279.079 {121}

 (Y_3710R)
 ppm

 49.258      
   .931

 1.8900

 48.823  
 48.624  
 50.327  

 Chk Pass

  Mn2576A
 257.610 {131}

 (Y_3710A)
 ppm

 2.0226      
  .0162

 .80285

 2.0232  
 2.0060  
 2.0384  

 Chk Pass

  Mo2020A
 202.030 {467}

 (Y_2243A)
 ppm

 2.0484      
  .0098

 .47920

 2.0445  
 2.0596  
 2.0411  

 Chk Pass

  aN
 330.237 {102}

 (Y_3710R)
 ppm

 48.264      
   .552

 1.1443

 48.559  
 47.627  
 48.607  

 Chk Pass

  Na5895R
 589.592 { 57}

 (Y_3710R)
 ppm

 49.395      
   .296

 .59868

 49.492  
 49.063  
 49.630  

 Chk Pass

  Ni2316A
 231.604 {445}

 (Y_2243A)
 ppm

 2.0089      
  .0094

 .46518

 2.0067  
 2.0192  
 2.0009  

 Chk Pass

  P_1782A
 178.284 {489}

 (Y_2243A)
 ppm

 1.9618      
  .0072

 .36463

 1.9652  
 1.9667  
 1.9536  

 Chk Pass

  Pb2203A
 220.353 {153}

 (Y_3710A)
 ppm

 .50243      
 .00413
 .82172

 .50281  
 .49812  
 .50635  

 Chk Pass

  bP
 220.353 {453}

 (Y_2243A)
 ppm

 .50670      
 .00153
 .30168

 .50519  
 .50824  
 .50667  

 Chk Pass

  Sb2068A
 206.833 {463}

 (Y_2243A)
 ppm

 .48447      
 .00448
 .92564

 .48341  
 .48939  
 .48062  

 Chk Pass
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Sample Name: CCV        Acquired: 10/10/2018 11:34:37        Type: QC

Method: MT0007(v23) AIR HF 083118(v5)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

  Se1960A
 196.090 {472}

 (Y_2243A)
 ppm

 .50151      
 .00251
 .50093

 .50177  
 .50387  
 .49887  

 Chk Pass

  Si2506R
 250.690 {134}

 (Y_3710R)
 ppm

 12.251     F 
   .172

 1.4074

 12.209  
 12.104  
 12.441  

 Chk Fail
 2.0000

 10.500%

  Sn1899A
 189.989 {477}

 (Y_2243A)
 ppm

 2.0309      
  .0135

 .66262

 2.0236  
 2.0464  
 2.0225  

 Chk Pass

  Sr4215R
 421.552 { 80}

 (Y_3710R)
 ppm

 2.0477      
  .0112

 .54843

 2.0536  
 2.0348  
 2.0548  

 Chk Pass

  Ti3349R
 334.941 {101}

 (Y_3710R)
 ppm

 2.0268      
  .0178

 .87956

 2.0237  
 2.0107  
 2.0460  

 Chk Pass

  Tl1908A
 190.856 {477}

 (Y_2243A)
 ppm

 .99742      
 .00909
 .91153

 .99797  
 1.0062  
  .98806  

 Chk Pass

  V_2924A
 292.402 {115}

 (Y_3710A)
 ppm

 2.0353      
  .0190

 .93224

 2.0384  
 2.0149  
 2.0525  

 Chk Pass

  Zn2138A
 213.856 {457}

 (Y_2243A)
 ppm

 2.0317      
  .0095

 .46911

 2.0278  
 2.0426  
 2.0248  

 Chk Pass
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Sample Name: CCV        Acquired: 10/10/2018 11:34:37        Type: QC

Method: MT0007(v23) AIR HF 083118(v5)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Int. Std.
Line
Units
Avg
Stddev
%RSD

#1
#2
#3

  Y_2243A
 224.306 {450}

 Cts/S
 6719.6      

   26.2
 .39018

 6710.1  
 6699.5  
 6749.2  

  Y_3710A
 371.030 { 91}

 Cts/S
 223980.      

   1524.
 .68056

 222660.  
 225650.  
 223650.  

  Y_3710R
 371.030 { 91}2

 Cts/S
 22063.      

   319.
 1.4437

 22186.  
 22301.  
 21701.  

10/17/2018Page 425 of 664



Sample Name: CCB        Acquired: 10/10/2018 11:39:30        Type: Unk

Method: MT0007(v23) AIR HF 083118(v5)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  Ag3280A
 328.068 {103}

 (Y_3710A)
 ppm

 .00017      
 .00030
 179.75

 -.00016  
  .00024  
  .00042  

 Chk Pass

  Al3082R
 308.215 {109}

 (Y_3710R)
 ppm

 .00298      
 .00327
 109.86

 .00473  
 .00501  

 -.00080  

 Chk Pass

  As1890A
 189.042 {478}

 (Y_2243A)
 ppm

 -.00039      
  .00086
 222.70

  .00049  
 -.00123  
 -.00041  

 Chk Pass

  B_2496A
 249.678 {135}

 (Y_3710A)
 ppm

 .04165      
 .00098
 2.3429

 .04179  
 .04061  
 .04255  

 Chk Pass

  Ba4554R
 455.403 { 74}

 (Y_3710R)
 ppm

 .00008      
 .00009
 106.69

 .00018  
 .00005  
 .00001  

 Chk Pass

  Be3130A
 313.042 {108}

 (Y_3710A)
 ppm

 -.00000      
  .00002
 17124.

  .00002  
 -.00000  
 -.00002  

 Chk Pass

  Ca3179R
 317.933 {106}

 (Y_3710R)
 ppm

 .00350      
 .00070
 20.071

 .00431  
 .00320  
 .00300  

 Chk Pass

  Cd2265A
 226.502 {449}

 (Y_2243A)
 ppm

 .00008      
 .00005
 56.682

 .00010  
 .00003  
 .00012  

 Chk Pass

  Co2286A
 228.616 {447}

 (Y_2243A)
 ppm

 .00008      
 .00015
 196.88

 .00000  
 -.00002  
  .00024  

 Chk Pass

  Cr2677A
 267.716 {126}

 (Y_3710A)
 ppm

 .00008      
 .00075
 937.18

 .00047  
 -.00078  
  .00055  

 Chk Pass

  Cu3247A
 324.754 {104}

 (Y_3710A)
 ppm

 .00006      
 .00031
 483.42

 .00042  
 -.00007  
 -.00016  

 Chk Pass

  Fe2599R
 259.940 {130}

 (Y_3710R)
 ppm

 -.00010      
  .00054
 532.11

 -.00000  
 -.00068  
  .00038  

 Chk Pass
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Sample Name: CCB        Acquired: 10/10/2018 11:39:30        Type: Unk

Method: MT0007(v23) AIR HF 083118(v5)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  K_7664R
 766.490 { 44}

 (Y_3710R)
 ppm

 .07447      
 .00823
 11.052

 .06586  
 .08226  
 .07530  

 Chk Pass

  Li6707R
 670.784 { 50}

 (Y_3710R)
 ppm

 .00097      
 .00035
 35.899

 .00057  
 .00120  
 .00113  

 Chk Pass

  Mg2790R
 279.079 {121}

 (Y_3710R)
 ppm

 -.00079      
  .00916
 1165.2

 -.01019  
 -.00028  
  .00811  

 Chk Pass

  Mn2576A
 257.610 {131}

 (Y_3710A)
 ppm

 .00005      
 .00004
 78.904

 .00003  
 .00002  
 .00009  

 Chk Pass

  Mo2020A
 202.030 {467}

 (Y_2243A)
 ppm

 -.00013      
  .00021
 162.37

  .00003  
 -.00005  
 -.00037  

 Chk Pass

  aN
 330.237 {102}

 (Y_3710R)
 ppm

 -.04073      
  .13808
 339.01

  .11601  
 -.14441  
 -.09378  

 Chk Pass

  Na5895R
 589.592 { 57}

 (Y_3710R)
 ppm

 .00733      
 .00338
 46.180

 .00734  
 .00394  
 .01070  

 Chk Pass

  Ni2316A
 231.604 {445}

 (Y_2243A)
 ppm

 .00040      
 .00032
 79.482

 .00005  
 .00067  
 .00049  

 Chk Pass

  P_1782A
 178.284 {489}

 (Y_2243A)
 ppm

 -.00035      
  .00200
 575.07

 -.00253  
  .00009  
  .00140  

 Chk Pass

  Pb2203A
 220.353 {153}

 (Y_3710A)
 ppm

 -.00077      
  .00239
 309.31

  .00079  
  .00041  
 -.00352  

 Chk Pass

  bP
 220.353 {453}

 (Y_2243A)
 ppm

 -.00033      
  .00255
 779.66

 -.00302  
  .00205  
 -.00001  

 Chk Pass

  Sb2068A
 206.833 {463}

 (Y_2243A)
 ppm

 -.00264      
  .00123
 46.472

 -.00280  
 -.00378  
 -.00134  

 Chk Pass
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Sample Name: CCB        Acquired: 10/10/2018 11:39:30        Type: Unk

Method: MT0007(v23) AIR HF 083118(v5)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  Se1960A
 196.090 {472}

 (Y_2243A)
 ppm

 -.00032      
  .00261
 810.93

 -.00152  
  .00267  
 -.00212  

 Chk Pass

  Si2506R
 250.690 {134}

 (Y_3710R)
 ppm

 8.2387     F 
  .2410

 2.9247

 8.3771  
 8.3784  
 7.9604  

 Chk Fail
 .48200

 -.48200

  Sn1899A
 189.989 {477}

 (Y_2243A)
 ppm

 -.00014      
  .00048
 338.11

 -.00070  
  .00014  
  .00013  

 Chk Pass

  Sr4215R
 421.552 { 80}

 (Y_3710R)
 ppm

 .00012      
 .00005
 38.982

 .00010  
 .00009  
 .00017  

 Chk Pass

  Ti3349R
 334.941 {101}

 (Y_3710R)
 ppm

 -.00045      
  .00034
 76.972

 -.00007  
 -.00054  
 -.00074  

 Chk Pass

  Tl1908A
 190.856 {477}

 (Y_2243A)
 ppm

 .00105      
 .00269
 255.34

 .00402  
 .00034  

 -.00121  

 Chk Pass

  V_2924A
 292.402 {115}

 (Y_3710A)
 ppm

 .00013      
 .00011
 85.408

 .00026  
 .00004  
 .00010  

 Chk Pass

  Zn2138A
 213.856 {457}

 (Y_2243A)
 ppm

 -.00027      
  .00008
 29.781

 -.00022  
 -.00022  
 -.00036  

 Chk Pass

10/17/2018Page 428 of 664



Sample Name: CCB        Acquired: 10/10/2018 11:39:30        Type: Unk

Method: MT0007(v23) AIR HF 083118(v5)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Int. Std.
Line
Units
Avg
Stddev
%RSD

#1
#2
#3

  Y_2243A
 224.306 {450}

 Cts/S
 6912.7      

   57.0
 .82463

 6874.6  
 6885.4  
 6978.3  

  Y_3710A
 371.030 { 91}

 Cts/S
 225510.      

   1757.
 .77910

 223480.  
 226420.  
 226620.  

  Y_3710R
 371.030 { 91}2

 Cts/S
 22241.      

    66.
 .29520

 22316.  
 22197.  
 22210.  
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Sample Name: 140-12832-a-11-a        Acquired: 10/10/2018 11:44:33        Type: Unk

Method: MT0007(v23) AIR HF 083118(v5)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  Ag3280A
 328.068 {103}

 (Y_3710A)
 ppm

 .03134      
 .00021
 .65411

 .03157  
 .03127  
 .03118  

 Chk Pass

  Al3082R
 308.215 {109}

 (Y_3710R)
 ppm

 4.2297      
  .0024

 .05803

 4.2278  
 4.2325  
 4.2289  

 Chk Pass

  As1890A
 189.042 {478}

 (Y_2243A)
 ppm

 1.1498      
  .0005

 .04464

 1.1502  
 1.1493  
 1.1501  

 Chk Pass

  B_2496A
 249.678 {135}

 (Y_3710A)
 ppm

 120.91     F 
    .80

 .66124

 120.10  
 121.70  
 120.93  

 Chk Fail
 40.000

 -40.000

  Ba4554R
 455.403 { 74}

 (Y_3710R)
 ppm

 .13377      
 .00048
 .35812

 .13421  
 .13384  
 .13326  

 Chk Pass

  Be3130A
 313.042 {108}

 (Y_3710A)
 ppm

 .03835      
 .00025
 .66195

 .03821  
 .03864  
 .03820  

 Chk Pass

  Ca3179R
 317.933 {106}

 (Y_3710R)
 ppm

 3.0055      
  .0115

 .38142

 3.0156  
 2.9930  
 3.0078  

 Chk Pass

  Cd2265A
 226.502 {449}

 (Y_2243A)
 ppm

 .11697      
 .00005
 .04701

 .11704  
 .11694  
 .11695  

 Chk Pass

  Co2286A
 228.616 {447}

 (Y_2243A)
 ppm

 .11036      
 .00031
 .28223

 .11051  
 .11001  
 .11058  

 Chk Pass

  Cr2677A
 267.716 {126}

 (Y_3710A)
 ppm

 .12743      
 .00087
 .67996

 .12740  
 .12831  
 .12658  

 Chk Pass

  Cu3247A
 324.754 {104}

 (Y_3710A)
 ppm

 3.5837      
  .0155

 .43366

 3.5790  
 3.5711  
 3.6011  

 Chk Pass

  Fe2599R
 259.940 {130}

 (Y_3710R)
 ppm

 21.688      
   .089

 .41181

 21.735  
 21.585  
 21.745  

 Chk Pass
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Sample Name: 140-12832-a-11-a        Acquired: 10/10/2018 11:44:33        Type: Unk

Method: MT0007(v23) AIR HF 083118(v5)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  K_7664R
 766.490 { 44}

 (Y_3710R)
 ppm

 53.727      
   .155

 .28874

 53.751  
 53.869  
 53.562  

 Chk Pass

  Li6707R
 670.784 { 50}

 (Y_3710R)
 ppm

 .83117      
 .00175
 .21076

 .83036  
 .83318  
 .82997  

 Chk Pass

  Mg2790R
 279.079 {121}

 (Y_3710R)
 ppm

 .70581      
 .00955
 1.3537

 .69483  
 .71223  
 .71037  

 Chk Pass

  Mn2576A
 257.610 {131}

 (Y_3710A)
 ppm

 .13863      
 .00067
 .48546

 .13824  
 .13940  
 .13823  

 Chk Pass

  Mo2020A
 202.030 {467}

 (Y_2243A)
 ppm

 .45253      
 .00073
 .16107

 .45323  
 .45178  
 .45259  

 Chk Pass

  aN
 330.237 {102}

 (Y_3710R)
 ppm

 14.182      
   .301

 2.1222

 14.504  
 13.907  
 14.136  

 Chk Pass

  Na5895R
 589.592 { 57}

 (Y_3710R)
 ppm

 17.224      
   .017

 .09973

 17.228  
 17.205  
 17.239  

 Chk Pass

  Ni2316A
 231.604 {445}

 (Y_2243A)
 ppm

 .69712      
 .00112
 .16110

 .69821  
 .69596  
 .69720  

 Chk Pass

  P_1782A
 178.284 {489}

 (Y_2243A)
 ppm

 12.446      
   .032

 .25565

 12.483  
 12.430  
 12.426  

 Chk Pass

  Pb2203A
 220.353 {153}

 (Y_3710A)
 ppm

 6.7596      
  .0444

 .65684

 6.7408  
 6.8103  
 6.7277  

 Chk Pass

  bP
 220.353 {453}

 (Y_2243A)
 ppm

 6.7459      
  .0043

 .06369

 6.7456  
 6.7418  
 6.7504  

 Chk Pass

  Sb2068A
 206.833 {463}

 (Y_2243A)
 ppm

 .27731      
 .00153
 .55006

 .27901  
 .27608  
 .27682  

 Chk Pass
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Sample Name: 140-12832-a-11-a        Acquired: 10/10/2018 11:44:33        Type: Unk

Method: MT0007(v23) AIR HF 083118(v5)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  Se1960A
 196.090 {472}

 (Y_2243A)
 ppm

 .16842      
 .00221
 1.3133

 .16611  
 .17052  
 .16864  

 Chk Pass

  Si2506R
 250.690 {134}

 (Y_3710R)
 ppm

 1610.9     F 
   17.1

 1.0603

 1619.5  
 1591.2  
 1621.9  

 Chk Fail
 1000.0

 -1000.0

  Sn1899A
 189.989 {477}

 (Y_2243A)
 ppm

 .27036      
 .00086
 .31655

 .27134  
 .26997  
 .26977  

 Chk Pass

  Sr4215R
 421.552 { 80}

 (Y_3710R)
 ppm

 .13172      
 .00020
 .15489

 .13180  
 .13149  
 .13187  

 Chk Pass

  Ti3349R
 334.941 {101}

 (Y_3710R)
 ppm

 .43050      
 .00086
 .20034

 .42964  
 .43049  
 .43137  

 Chk Pass

  Tl1908A
 190.856 {477}

 (Y_2243A)
 ppm

 .43510      
 .00302
 .69467

 .43833  
 .43234  
 .43463  

 Chk Pass

  V_2924A
 292.402 {115}

 (Y_3710A)
 ppm

 .15482      
 .00097
 .62914

 .15403  
 .15591  
 .15453  

 Chk Pass

  Zn2138A
 213.856 {457}

 (Y_2243A)
 ppm

 8.9127      
  .0052

 .05780

 8.9179  
 8.9124  
 8.9076  

 Chk Pass
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Sample Name: 140-12832-a-11-a        Acquired: 10/10/2018 11:44:33        Type: Unk

Method: MT0007(v23) AIR HF 083118(v5)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Int. Std.
Line
Units
Avg
Stddev
%RSD

#1
#2
#3

  Y_2243A
 224.306 {450}

 Cts/S
 6952.3      

   10.2
 .14681

 6940.9  
 6960.5  
 6955.6  

  Y_3710A
 371.030 { 91}

 Cts/S
 229500.      

    671.
 .29222

 229280.  
 228960.  
 230250.  

  Y_3710R
 371.030 { 91}2

 Cts/S
 23073.      

   175.
 .75756

 22903.  
 23252.  
 23065.  
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Sample Name: 140-12832-a-16-a        Acquired: 10/10/2018 11:49:36        Type: Unk

Method: MT0007(v23) AIR HF 083118(v5)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  Ag3280A
 328.068 {103}

 (Y_3710A)
 ppm

 .00001      
 .00040
 3567.0

 .00046  
 -.00027  
 -.00016  

 Chk Pass

  Al3082R
 308.215 {109}

 (Y_3710R)
 ppm

 .85867      
 .00416
 .48501

 .85827  
 .86302  
 .85471  

 Chk Pass

  As1890A
 189.042 {478}

 (Y_2243A)
 ppm

 .01183      
 .00111
 9.3551

 .01215  
 .01060  
 .01274  

 Chk Pass

  B_2496A
 249.678 {135}

 (Y_3710A)
 ppm

 125.25     F 
    .60

 .47796

 125.90  
 124.73  
 125.12  

 Chk Fail
 40.000

 -40.000

  Ba4554R
 455.403 { 74}

 (Y_3710R)
 ppm

 .03086      
 .00015
 .48653

 .03069  
 .03091  
 .03098  

 Chk Pass

  Be3130A
 313.042 {108}

 (Y_3710A)
 ppm

 .00002      
 .00002
 82.217

 .00000  
 .00002  
 .00004  

 Chk Pass

  Ca3179R
 317.933 {106}

 (Y_3710R)
 ppm

 .42070      
 .00202
 .47981

 .41953  
 .42303  
 .41954  

 Chk Pass

  Cd2265A
 226.502 {449}

 (Y_2243A)
 ppm

 -.00186      
  .00010
 5.1337

 -.00197  
 -.00178  
 -.00183  

 Chk Pass

  Co2286A
 228.616 {447}

 (Y_2243A)
 ppm

 -.00480      
  .00023
 4.6967

 -.00501  
 -.00456  
 -.00482  

 Chk Pass

  Cr2677A
 267.716 {126}

 (Y_3710A)
 ppm

 .01416      
 .00009
 .64296

 .01423  
 .01420  
 .01406  

 Chk Pass

  Cu3247A
 324.754 {104}

 (Y_3710A)
 ppm

 .00187      
 .00035
 18.764

 .00180  
 .00225  
 .00156  

 Chk Pass

  Fe2599R
 259.940 {130}

 (Y_3710R)
 ppm

 .13151      
 .00204
 1.5494

 .12959  
 .13365  
 .13129  

 Chk Pass
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Sample Name: 140-12832-a-16-a        Acquired: 10/10/2018 11:49:36        Type: Unk

Method: MT0007(v23) AIR HF 083118(v5)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  K_7664R
 766.490 { 44}

 (Y_3710R)
 ppm

 .20916      
 .01404
 6.7103

 .21619  
 .21829  
 .19300  

 Chk Pass

  Li6707R
 670.784 { 50}

 (Y_3710R)
 ppm

 .00055      
 .00033
 60.842

 .00026  
 .00046  
 .00091  

 Chk Pass

  Mg2790R
 279.079 {121}

 (Y_3710R)
 ppm

 .13272      
 .00502
 3.7811

 .13111  
 .13834  
 .12870  

 Chk Pass

  Mn2576A
 257.610 {131}

 (Y_3710A)
 ppm

 .00488      
 .00003
 .55466

 .00486  
 .00491  
 .00488  

 Chk Pass

  Mo2020A
 202.030 {467}

 (Y_2243A)
 ppm

 .11671      
 .00027
 .23274

 .11673  
 .11697  
 .11643  

 Chk Pass

  aN
 330.237 {102}

 (Y_3710R)
 ppm

 -.09994      
  .23571
 235.86

  .11735  
 -.06663  
 -.35054  

 Chk Pass

  Na5895R
 589.592 { 57}

 (Y_3710R)
 ppm

 .38183      
 .00341
 .89430

 .38298  
 .37799  
 .38452  

 Chk Pass

  Ni2316A
 231.604 {445}

 (Y_2243A)
 ppm

 .01459      
 .00034
 2.2986

 .01420  
 .01482  
 .01474  

 Chk Pass

  P_1782A
 178.284 {489}

 (Y_2243A)
 ppm

 -.01366      
  .00070
 5.1490

 -.01381  
 -.01290  
 -.01428  

 Chk Pass

  Pb2203A
 220.353 {153}

 (Y_3710A)
 ppm

 .00241      
 .00272
 112.87

 .00395  
 .00400  

 -.00073  

 Chk Pass

  bP
 220.353 {453}

 (Y_2243A)
 ppm

 .00627      
 .00296
 47.129

 .00684  
 .00307  
 .00891  

 Chk Pass

  Sb2068A
 206.833 {463}

 (Y_2243A)
 ppm

 .01168      
 .00151
 12.892

 .01330  
 .01033  
 .01141  

 Chk Pass
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Sample Name: 140-12832-a-16-a        Acquired: 10/10/2018 11:49:36        Type: Unk

Method: MT0007(v23) AIR HF 083118(v5)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  Se1960A
 196.090 {472}

 (Y_2243A)
 ppm

 .00294      
 .00134
 45.504

 .00427  
 .00159  
 .00296  

 Chk Pass

  Si2506R
 250.690 {134}

 (Y_3710R)
 ppm

 1648.3     F 
   24.6

 1.4896

 1640.6  
 1675.8  
 1628.5  

 Chk Fail
 1000.0

 -1000.0

  Sn1899A
 189.989 {477}

 (Y_2243A)
 ppm

 -.00366      
  .00039
 10.643

 -.00385  
 -.00321  
 -.00392  

 Chk Pass

  Sr4215R
 421.552 { 80}

 (Y_3710R)
 ppm

 .00369      
 .00012
 3.2964

 .00382  
 .00368  
 .00357  

 Chk Pass

  Ti3349R
 334.941 {101}

 (Y_3710R)
 ppm

 .01102      
 .00039
 3.5453

 .01147  
 .01087  
 .01073  

 Chk Pass

  Tl1908A
 190.856 {477}

 (Y_2243A)
 ppm

 -.00301      
  .00153
 50.825

 -.00285  
 -.00157  
 -.00461  

 Chk Pass

  V_2924A
 292.402 {115}

 (Y_3710A)
 ppm

 .00071      
 .00014
 19.648

 .00059  
 .00086  
 .00068  

 Chk Pass

  Zn2138A
 213.856 {457}

 (Y_2243A)
 ppm

 .02305      
 .00017
 .75046

 .02324  
 .02300  
 .02290  

 Chk Pass
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Sample Name: 140-12832-a-16-a        Acquired: 10/10/2018 11:49:36        Type: Unk

Method: MT0007(v23) AIR HF 083118(v5)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Int. Std.
Line
Units
Avg
Stddev
%RSD

#1
#2
#3

  Y_2243A
 224.306 {450}

 Cts/S
 6820.4      

   33.5
 .49046

 6781.9  
 6842.1  
 6837.2  

  Y_3710A
 371.030 { 91}

 Cts/S
 223840.      

    634.
 .28328

 223400.  
 223550.  
 224570.  

  Y_3710R
 371.030 { 91}2

 Cts/S
 22577.      

   164.
 .72673

 22683.  
 22388.  
 22661.  
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Sample Name: 140-12855-a-1-a        Acquired: 10/10/2018 11:54:53        Type: Unk

Method: MT0007(v23) AIR HF 083118(v5)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  Ag3280A
 328.068 {103}

 (Y_3710A)
 ppm

 .02048      
 .00014
 .66714

 .02047  
 .02062  
 .02035  

 Chk Pass

  Al3082R
 308.215 {109}

 (Y_3710R)
 ppm

 .90327      
 .03329
 3.6855

 .94087  
 .87754  
 .89142  

 Chk Pass

  As1890A
 189.042 {478}

 (Y_2243A)
 ppm

 .01273      
 .00032
 2.5478

 .01289  
 .01294  
 .01235  

 Chk Pass

  B_2496A
 249.678 {135}

 (Y_3710A)
 ppm

 125.38     F 
   1.09

 .86652

 124.13  
 125.85  
 126.14  

 Chk Fail
 40.000

 -40.000

  Ba4554R
 455.403 { 74}

 (Y_3710R)
 ppm

 .05754      
 .00006
 .11114

 .05753  
 .05760  
 .05748  

 Chk Pass

  Be3130A
 313.042 {108}

 (Y_3710A)
 ppm

 .00003      
 .00002
 61.116

 .00001  
 .00004  
 .00003  

 Chk Pass

  Ca3179R
 317.933 {106}

 (Y_3710R)
 ppm

 1.9522      
  .0080

 .40766

 1.9430  
 1.9570  
 1.9565  

 Chk Pass

  Cd2265A
 226.502 {449}

 (Y_2243A)
 ppm

 -.00155      
  .00010
 6.7627

 -.00154  
 -.00145  
 -.00166  

 Chk Pass

  Co2286A
 228.616 {447}

 (Y_2243A)
 ppm

 -.00346      
  .00032
 9.2292

 -.00309  
 -.00364  
 -.00365  

 Chk Pass

  Cr2677A
 267.716 {126}

 (Y_3710A)
 ppm

 .03098      
 .00026
 .83870

 .03076  
 .03126  
 .03092  

 Chk Pass

  Cu3247A
 324.754 {104}

 (Y_3710A)
 ppm

 .01010      
 .00012
 1.2276

 .01002  
 .01004  
 .01024  

 Chk Pass

  Fe2599R
 259.940 {130}

 (Y_3710R)
 ppm

 .87617      
 .00319
 .36431

 .87420  
 .87985  
 .87446  

 Chk Pass
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Sample Name: 140-12855-a-1-a        Acquired: 10/10/2018 11:54:53        Type: Unk

Method: MT0007(v23) AIR HF 083118(v5)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  K_7664R
 766.490 { 44}

 (Y_3710R)
 ppm

 .37707      
 .01130
 2.9974

 .37794  
 .36536  
 .38791  

 Chk Pass

  Li6707R
 670.784 { 50}

 (Y_3710R)
 ppm

 .00134      
 .00131
 98.279

 .00167  
 -.00011  
  .00245  

 Chk Pass

  Mg2790R
 279.079 {121}

 (Y_3710R)
 ppm

 .20233      
 .01036
 5.1212

 .19988  
 .19341  
 .21370  

 Chk Pass

  Mn2576A
 257.610 {131}

 (Y_3710A)
 ppm

 .01616      
 .00009
 .56224

 .01621  
 .01622  
 .01606  

 Chk Pass

  Mo2020A
 202.030 {467}

 (Y_2243A)
 ppm

 .11397      
 .00032
 .27714

 .11377  
 .11381  
 .11434  

 Chk Pass

  aN
 330.237 {102}

 (Y_3710R)
 ppm

 1.2015      
  .6332

 52.707

  .47147  
 1.6030  
 1.5300  

 Chk Pass

  Na5895R
 589.592 { 57}

 (Y_3710R)
 ppm

 1.0949      
  .0095

 .86472

 1.0907  
 1.1057  
 1.0882  

 Chk Pass

  Ni2316A
 231.604 {445}

 (Y_2243A)
 ppm

 .03337      
 .00025
 .75791

 .03366  
 .03320  
 .03325  

 Chk Pass

  P_1782A
 178.284 {489}

 (Y_2243A)
 ppm

 -.00998      
  .00345
 34.535

 -.01256  
 -.01131  
 -.00607  

 Chk Pass

  Pb2203A
 220.353 {153}

 (Y_3710A)
 ppm

 .00113      
 .00281
 248.01

 -.00203  
  .00335  
  .00208  

 Chk Pass

  bP
 220.353 {453}

 (Y_2243A)
 ppm

 .00754      
 .00172
 22.783

 .00823  
 .00880  
 .00558  

 Chk Pass

  Sb2068A
 206.833 {463}

 (Y_2243A)
 ppm

 .01116      
 .00140
 12.561

 .01206  
 .00954  
 .01186  

 Chk Pass
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Sample Name: 140-12855-a-1-a        Acquired: 10/10/2018 11:54:53        Type: Unk

Method: MT0007(v23) AIR HF 083118(v5)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  Se1960A
 196.090 {472}

 (Y_2243A)
 ppm

 .00246      
 .00367
 149.04

 .00044  
 .00670  
 .00025  

 Chk Pass

  Si2506R
 250.690 {134}

 (Y_3710R)
 ppm

 1634.6     F 
   21.8

 1.3355

 1648.7  
 1609.4  
 1645.6  

 Chk Fail
 1000.0

 -1000.0

  Sn1899A
 189.989 {477}

 (Y_2243A)
 ppm

 .05745      
 .00079
 1.3687

 .05732  
 .05673  
 .05829  

 Chk Pass

  Sr4215R
 421.552 { 80}

 (Y_3710R)
 ppm

 .00685      
 .00005
 .75676

 .00687  
 .00690  
 .00680  

 Chk Pass

  Ti3349R
 334.941 {101}

 (Y_3710R)
 ppm

 .01585      
 .00043
 2.7445

 .01576  
 .01632  
 .01546  

 Chk Pass

  Tl1908A
 190.856 {477}

 (Y_2243A)
 ppm

 .00094      
 .00199
 212.59

 .00206  
 -.00136  
  .00212  

 Chk Pass

  V_2924A
 292.402 {115}

 (Y_3710A)
 ppm

 .00113      
 .00019
 16.414

 .00091  
 .00123  
 .00124  

 Chk Pass

  Zn2138A
 213.856 {457}

 (Y_2243A)
 ppm

 .08029      
 .00008
 .09342

 .08022  
 .08029  
 .08037  

 Chk Pass
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Sample Name: 140-12855-a-1-a        Acquired: 10/10/2018 11:54:53        Type: Unk

Method: MT0007(v23) AIR HF 083118(v5)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Int. Std.
Line
Units
Avg
Stddev
%RSD

#1
#2
#3

  Y_2243A
 224.306 {450}

 Cts/S
 6829.2      

    8.1
 .11899

 6837.4  
 6829.2  
 6821.1  

  Y_3710A
 371.030 { 91}

 Cts/S
 224310.      

    175.
 .07814

 224170.  
 224250.  
 224500.  

  Y_3710R
 371.030 { 91}2

 Cts/S
 22491.      

    60.
 .26587

 22559.  
 22465.  
 22448.  
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Sample Name: 140-12855-a-3-a        Acquired: 10/10/2018 12:00:08        Type: Unk

Method: MT0007(v23) AIR HF 083118(v5)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  Ag3280A
 328.068 {103}

 (Y_3710A)
 ppm

 .38423      
 .00116
 .30254

 .38304  
 .38430  
 .38536  

 Chk Pass

  Al3082R
 308.215 {109}

 (Y_3710R)
 ppm

 .93247      
 .00495
 .53036

 .92691  
 .93636  
 .93415  

 Chk Pass

  As1890A
 189.042 {478}

 (Y_2243A)
 ppm

 .01221      
 .00164
 13.436

 .01177  
 .01402  
 .01083  

 Chk Pass

  B_2496A
 249.678 {135}

 (Y_3710A)
 ppm

 124.10     F 
    .39

 .31144

 124.47  
 124.12  
 123.70  

 Chk Fail
 40.000

 -40.000

  Ba4554R
 455.403 { 74}

 (Y_3710R)
 ppm

 .05850      
 .00050
 .85237

 .05793  
 .05870  
 .05886  

 Chk Pass

  Be3130A
 313.042 {108}

 (Y_3710A)
 ppm

 .00004      
 .00001
 17.878

 .00003  
 .00004  
 .00004  

 Chk Pass

  Ca3179R
 317.933 {106}

 (Y_3710R)
 ppm

 2.3598      
  .0386

 1.6380

 2.3156  
 2.3872  
 2.3767  

 Chk Pass

  Cd2265A
 226.502 {449}

 (Y_2243A)
 ppm

 -.00125      
  .00010
 8.0948

 -.00137  
 -.00118  
 -.00121  

 Chk Pass

  Co2286A
 228.616 {447}

 (Y_2243A)
 ppm

 -.00340      
  .00057
 16.781

 -.00393  
 -.00280  
 -.00347  

 Chk Pass

  Cr2677A
 267.716 {126}

 (Y_3710A)
 ppm

 .03242      
 .00063
 1.9302

 .03176  
 .03250  
 .03301  

 Chk Pass

  Cu3247A
 324.754 {104}

 (Y_3710A)
 ppm

 .01279      
 .00005
 .42424

 .01280  
 .01284  
 .01274  

 Chk Pass

  Fe2599R
 259.940 {130}

 (Y_3710R)
 ppm

 1.0337      
  .0117

 1.1343

 1.0206  
 1.0375  
 1.0431  

 Chk Pass
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Sample Name: 140-12855-a-3-a        Acquired: 10/10/2018 12:00:08        Type: Unk

Method: MT0007(v23) AIR HF 083118(v5)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  K_7664R
 766.490 { 44}

 (Y_3710R)
 ppm

 .51349      
 .00547
 1.0648

 .51674  
 .51655  
 .50718  

 Chk Pass

  Li6707R
 670.784 { 50}

 (Y_3710R)
 ppm

 .00176      
 .00066
 37.376

 .00205  
 .00223  
 .00101  

 Chk Pass

  Mg2790R
 279.079 {121}

 (Y_3710R)
 ppm

 .22501      
 .00842
 3.7405

 .21588  
 .23246  
 .22668  

 Chk Pass

  Mn2576A
 257.610 {131}

 (Y_3710A)
 ppm

 .01964      
 .00014
 .72184

 .01947  
 .01973  
 .01971  

 Chk Pass

  Mo2020A
 202.030 {467}

 (Y_2243A)
 ppm

 .11234      
 .00017
 .14933

 .11252  
 .11219  
 .11232  

 Chk Pass

  aN
 330.237 {102}

 (Y_3710R)
 ppm

 .69233      
 .28344
 40.940

 1.0177  
  .55996  
  .49930  

 Chk Pass

  Na5895R
 589.592 { 57}

 (Y_3710R)
 ppm

 1.1148      
  .0132

 1.1857

 1.1009  
 1.1272  
 1.1162  

 Chk Pass

  Ni2316A
 231.604 {445}

 (Y_2243A)
 ppm

 .04153      
 .00144
 3.4620

 .04031  
 .04312  
 .04117  

 Chk Pass

  P_1782A
 178.284 {489}

 (Y_2243A)
 ppm

 -.00164      
  .00200
 121.82

  .00002  
 -.00108  
 -.00385  

 Chk Pass

  Pb2203A
 220.353 {153}

 (Y_3710A)
 ppm

 .00867      
 .00350
 40.414

 .00825  
 .01237  
 .00540  

 Chk Pass

  bP
 220.353 {453}

 (Y_2243A)
 ppm

 .02179      
 .00172
 7.9056

 .02196  
 .01999  
 .02342  

 Chk Pass

  Sb2068A
 206.833 {463}

 (Y_2243A)
 ppm

 .00981      
 .00159
 16.206

 .01164  
 .00893  
 .00885  

 Chk Pass
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Sample Name: 140-12855-a-3-a        Acquired: 10/10/2018 12:00:08        Type: Unk

Method: MT0007(v23) AIR HF 083118(v5)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  Se1960A
 196.090 {472}

 (Y_2243A)
 ppm

 .00371      
 .00084
 22.746

 .00354  
 .00462  
 .00296  

 Chk Pass

  Si2506R
 250.690 {134}

 (Y_3710R)
 ppm

 1610.1     F 
   31.7

 1.9685

 1594.9  
 1646.5  
 1588.8  

 Chk Fail
 1000.0

 -1000.0

  Sn1899A
 189.989 {477}

 (Y_2243A)
 ppm

 .05439      
 .00066
 1.2121

 .05370  
 .05502  
 .05444  

 Chk Pass

  Sr4215R
 421.552 { 80}

 (Y_3710R)
 ppm

 .00819      
 .00004
 .42908

 .00820  
 .00823  
 .00816  

 Chk Pass

  Ti3349R
 334.941 {101}

 (Y_3710R)
 ppm

 .01960      
 .00075
 3.8483

 .01898  
 .01939  
 .02044  

 Chk Pass

  Tl1908A
 190.856 {477}

 (Y_2243A)
 ppm

 -.00240      
  .00060
 24.988

 -.00269  
 -.00281  
 -.00171  

 Chk Pass

  V_2924A
 292.402 {115}

 (Y_3710A)
 ppm

 .00130      
 .00011
 8.3482

 .00138  
 .00118  
 .00136  

 Chk Pass

  Zn2138A
 213.856 {457}

 (Y_2243A)
 ppm

 .10903      
 .00011
 .09715

 .10899  
 .10916  
 .10896  

 Chk Pass
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Sample Name: 140-12855-a-3-a        Acquired: 10/10/2018 12:00:08        Type: Unk

Method: MT0007(v23) AIR HF 083118(v5)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Int. Std.
Line
Units
Avg
Stddev
%RSD

#1
#2
#3

  Y_2243A
 224.306 {450}

 Cts/S
 6820.0      

    3.6
 .05300

 6815.8  
 6821.7  
 6822.4  

  Y_3710A
 371.030 { 91}

 Cts/S
 225210.      

     44.
 .01971

 225220.  
 225160.  
 225250.  

  Y_3710R
 371.030 { 91}2

 Cts/S
 22835.      

   294.
 1.2879

 23094.  
 22516.  
 22896.  
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Sample Name: 140-12855-a-5-a        Acquired: 10/10/2018 12:05:21        Type: Unk

Method: MT0007(v23) AIR HF 083118(v5)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  Ag3280A
 328.068 {103}

 (Y_3710A)
 ppm

 .36388      
 .00196
 .53930

 .36213  
 .36600  
 .36350  

 Chk Pass

  Al3082R
 308.215 {109}

 (Y_3710R)
 ppm

 1.2255      
  .0158

 1.2867

 1.2198  
 1.2133  
 1.2433  

 Chk Pass

  As1890A
 189.042 {478}

 (Y_2243A)
 ppm

 .01107      
 .00093
 8.3675

 .01155  
 .01001  
 .01167  

 Chk Pass

  B_2496A
 249.678 {135}

 (Y_3710A)
 ppm

 123.12     F 
    .40

 .32148

 123.57  
 122.96  
 122.83  

 Chk Fail
 40.000

 -40.000

  Ba4554R
 455.403 { 74}

 (Y_3710R)
 ppm

 .05765      
 .00003
 .05111

 .05768  
 .05766  
 .05762  

 Chk Pass

  Be3130A
 313.042 {108}

 (Y_3710A)
 ppm

 .00002      
 .00000
 25.979

 .00002  
 .00002  
 .00001  

 Chk Pass

  Ca3179R
 317.933 {106}

 (Y_3710R)
 ppm

 2.7851      
  .0112

 .40316

 2.7814  
 2.7762  
 2.7977  

 Chk Pass

  Cd2265A
 226.502 {449}

 (Y_2243A)
 ppm

 -.00092      
  .00002
 2.1515

 -.00095  
 -.00092  
 -.00091  

 Chk Pass

  Co2286A
 228.616 {447}

 (Y_2243A)
 ppm

 -.00323      
  .00026
 8.1501

 -.00316  
 -.00352  
 -.00300  

 Chk Pass

  Cr2677A
 267.716 {126}

 (Y_3710A)
 ppm

 .03338      
 .00020
 .61393

 .03343  
 .03315  
 .03356  

 Chk Pass

  Cu3247A
 324.754 {104}

 (Y_3710A)
 ppm

 .01501      
 .00026
 1.7437

 .01471  
 .01519  
 .01514  

 Chk Pass

  Fe2599R
 259.940 {130}

 (Y_3710R)
 ppm

 1.1762      
  .0055

 .46721

 1.1802  
 1.1699  
 1.1784  

 Chk Pass
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Sample Name: 140-12855-a-5-a        Acquired: 10/10/2018 12:05:21        Type: Unk

Method: MT0007(v23) AIR HF 083118(v5)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  K_7664R
 766.490 { 44}

 (Y_3710R)
 ppm

 .54408      
 .00592
 1.0877

 .53831  
 .55013  
 .54381  

 Chk Pass

  Li6707R
 670.784 { 50}

 (Y_3710R)
 ppm

 .00148      
 .00022
 15.187

 .00140  
 .00173  
 .00131  

 Chk Pass

  Mg2790R
 279.079 {121}

 (Y_3710R)
 ppm

 .24433      
 .00567
 2.3225

 .24702  
 .24815  
 .23781  

 Chk Pass

  Mn2576A
 257.610 {131}

 (Y_3710A)
 ppm

 .02145      
 .00010
 .47653

 .02151  
 .02150  
 .02133  

 Chk Pass

  Mo2020A
 202.030 {467}

 (Y_2243A)
 ppm

 .11281      
 .00040
 .35538

 .11327  
 .11254  
 .11263  

 Chk Pass

  aN
 330.237 {102}

 (Y_3710R)
 ppm

 1.5576      
  .2845

 18.264

 1.7602  
 1.2324  
 1.6802  

 Chk Pass

  Na5895R
 589.592 { 57}

 (Y_3710R)
 ppm

 1.2486      
  .0016

 .12755

 1.2468  
 1.2493  
 1.2498  

 Chk Pass

  Ni2316A
 231.604 {445}

 (Y_2243A)
 ppm

 .07457      
 .00050
 .67035

 .07469  
 .07402  
 .07500  

 Chk Pass

  P_1782A
 178.284 {489}

 (Y_2243A)
 ppm

 .00059      
 .00122
 204.87

 -.00058  
  .00051  
  .00185  

 Chk Pass

  Pb2203A
 220.353 {153}

 (Y_3710A)
 ppm

 .00213      
 .00488
 229.52

 .00677  
 -.00296  
  .00257  

 Chk Pass

  bP
 220.353 {453}

 (Y_2243A)
 ppm

 .00909      
 .00178
 19.630

 .00844  
 .01111  
 .00772  

 Chk Pass

  Sb2068A
 206.833 {463}

 (Y_2243A)
 ppm

 .01113      
 .00190
 17.025

 .00930  
 .01308  
 .01102  

 Chk Pass
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Sample Name: 140-12855-a-5-a        Acquired: 10/10/2018 12:05:21        Type: Unk

Method: MT0007(v23) AIR HF 083118(v5)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  Se1960A
 196.090 {472}

 (Y_2243A)
 ppm

 .00421      
 .00203
 48.304

 .00633  
 .00228  
 .00402  

 Chk Pass

  Si2506R
 250.690 {134}

 (Y_3710R)
 ppm

 1607.6     F 
   22.3

 1.3896

 1601.2  
 1589.2  
 1632.4  

 Chk Fail
 1000.0

 -1000.0

  Sn1899A
 189.989 {477}

 (Y_2243A)
 ppm

 .06033      
 .00059
 .97432

 .06076  
 .06057  
 .05966  

 Chk Pass

  Sr4215R
 421.552 { 80}

 (Y_3710R)
 ppm

 .00766      
 .00009
 1.1825

 .00774  
 .00768  
 .00756  

 Chk Pass

  Ti3349R
 334.941 {101}

 (Y_3710R)
 ppm

 .01849      
 .00078
 4.1968

 .01858  
 .01767  
 .01922  

 Chk Pass

  Tl1908A
 190.856 {477}

 (Y_2243A)
 ppm

 -.00338      
  .00151
 44.764

 -.00212  
 -.00297  
 -.00506  

 Chk Pass

  V_2924A
 292.402 {115}

 (Y_3710A)
 ppm

 .00200      
 .00020
 9.8182

 .00193  
 .00184  
 .00222  

 Chk Pass

  Zn2138A
 213.856 {457}

 (Y_2243A)
 ppm

 .15052      
 .00022
 .14582

 .15077  
 .15045  
 .15034  

 Chk Pass
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Sample Name: 140-12855-a-5-a        Acquired: 10/10/2018 12:05:21        Type: Unk

Method: MT0007(v23) AIR HF 083118(v5)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Int. Std.
Line
Units
Avg
Stddev
%RSD

#1
#2
#3

  Y_2243A
 224.306 {450}

 Cts/S
 6830.7      

    7.8
 .11390

 6831.7  
 6822.4  
 6837.9  

  Y_3710A
 371.030 { 91}

 Cts/S
 225260.      

    922.
 .40946

 224190.  
 225780.  
 225800.  

  Y_3710R
 371.030 { 91}2

 Cts/S
 22636.      

   224.
 .99067

 22577.  
 22884.  
 22447.  
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Sample Name: 140-12855-a-5-a PDS        Acquired: 10/10/2018 12:10:32        Type: Unk

Method: MT0007(v23) AIR HF 083118(v5)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  Ag3280A
 328.068 {103}

 (Y_3710A)
 ppm

 .40665      
 .00028
 .06850

 .40638  
 .40663  
 .40694  

 Chk Pass

  Al3082R
 308.215 {109}

 (Y_3710R)
 ppm

 3.1217      
  .0522

 1.6712

 3.0657  
 3.1302  
 3.1690  

 Chk Pass

  As1890A
 189.042 {478}

 (Y_2243A)
 ppm

 .11208      
 .00318
 2.8365

 .10976  
 .11077  
 .11570  

 Chk Pass

  B_2496A
 249.678 {135}

 (Y_3710A)
 ppm

 121.53     F 
   1.24

 1.0207

 120.98  
 122.95  
 120.66  

 Chk Fail
 40.000

 -40.000

  Ba4554R
 455.403 { 74}

 (Y_3710R)
 ppm

 .16022      
 .00147
 .91810

 .15853  
 .16096  
 .16118  

 Chk Pass

  Be3130A
 313.042 {108}

 (Y_3710A)
 ppm

 .05179      
 .00058
 1.1271

 .05118  
 .05235  
 .05185  

 Chk Pass

  Ca3179R
 317.933 {106}

 (Y_3710R)
 ppm

 51.805      
  1.932

 3.7299

 53.776  
 51.726  
 49.914  

 Chk Pass

  Cd2265A
 226.502 {449}

 (Y_2243A)
 ppm

 .05050      
 .00061
 1.2161

 .04981  
 .05074  
 .05096  

 Chk Pass

  Co2286A
 228.616 {447}

 (Y_2243A)
 ppm

 .09838      
 .00158
 1.6040

 .09656  
 .09917  
 .09940  

 Chk Pass

  Cr2677A
 267.716 {126}

 (Y_3710A)
 ppm

 .24399      
 .00215
 .88209

 .24163  
 .24583  
 .24451  

 Chk Pass

  Cu3247A
 324.754 {104}

 (Y_3710A)
 ppm

 .27765      
 .00312
 1.1225

 .27447  
 .27779  
 .28070  

 Chk Pass

  Fe2599R
 259.940 {130}

 (Y_3710R)
 ppm

 2.1902      
  .0289

 1.3195

 2.1596  
 2.2169  
 2.1942  

 Chk Pass
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Sample Name: 140-12855-a-5-a PDS        Acquired: 10/10/2018 12:10:32        Type: Unk

Method: MT0007(v23) AIR HF 083118(v5)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  K_7664R
 766.490 { 44}

 (Y_3710R)
 ppm

 48.587      
  1.813

 3.7309

 50.548  
 48.241  
 46.972  

 Chk Pass

  Li6707R
 670.784 { 50}

 (Y_3710R)
 ppm

 .10147      
 .00170
 1.6780

 .09956  
 .10202  
 .10283  

 Chk Pass

  Mg2790R
 279.079 {121}

 (Y_3710R)
 ppm

 9.6165      
  .3654

 3.7996

 9.9635  
 9.6507  
 9.2352  

 Chk Pass

  Mn2576A
 257.610 {131}

 (Y_3710A)
 ppm

 .12444      
 .00125
 1.0077

 .12311  
 .12560  
 .12460  

 Chk Pass

  Mo2020A
 202.030 {467}

 (Y_2243A)
 ppm

 .64462      
 .00571
 .88510

 .63812  
 .64693  
 .64881  

 Chk Pass

  aN
 330.237 {102}

 (Y_3710R)
 ppm

 50.096      
  1.303

 2.6000

 51.557  
 49.057  
 49.673  

 Chk Pass

  Na5895R
 589.592 { 57}

 (Y_3710R)
 ppm

 50.142      
  2.212

 4.4114

 52.463  
 49.906  
 48.058  

 Chk Pass

  Ni2316A
 231.604 {445}

 (Y_2243A)
 ppm

 .56512      
 .00528
 .93497

 .55924  
 .56665  
 .56947  

 Chk Pass

  P_1782A
 178.284 {489}

 (Y_2243A)
 ppm

 5.0540      
  .0611

 1.2081

 4.9843  
 5.0796  
 5.0980  

 Chk Pass

  Pb2203A
 220.353 {153}

 (Y_3710A)
 ppm

 .09984      
 .00154
 1.5388

 .09964  
 .10146  
 .09841  

 Chk Pass

  bP
 220.353 {453}

 (Y_2243A)
 ppm

 .10231      
 .00099
 .96560

 .10343  
 .10197  
 .10154  

 Chk Pass

  Sb2068A
 206.833 {463}

 (Y_2243A)
 ppm

 .51227      
 .00502
 .97977

 .50648  
 .51528  
 .51506  

 Chk Pass
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Sample Name: 140-12855-a-5-a PDS        Acquired: 10/10/2018 12:10:32        Type: Unk

Method: MT0007(v23) AIR HF 083118(v5)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  Se1960A
 196.090 {472}

 (Y_2243A)
 ppm

 .14920      
 .00205
 1.3709

 .14843  
 .14765  
 .15152  

 Chk Pass

  Si2506R
 250.690 {134}

 (Y_3710R)
 ppm

 1592.8     F 
   32.6

 2.0484

 1559.2  
 1624.3  
 1594.9  

 Chk Fail
 1000.0

 -1000.0

  Sn1899A
 189.989 {477}

 (Y_2243A)
 ppm

 .55235      
 .00620
 1.1216

 .54528  
 .55495  
 .55682  

 Chk Pass

  Sr4215R
 421.552 { 80}

 (Y_3710R)
 ppm

 .52919      
 .00665
 1.2558

 .52152  
 .53294  
 .53311  

 Chk Pass

  Ti3349R
 334.941 {101}

 (Y_3710R)
 ppm

 .12343      
 .00270
 2.1900

 .12059  
 .12374  
 .12597  

 Chk Pass

  Tl1908A
 190.856 {477}

 (Y_2243A)
 ppm

 .38544      
 .00370
 .96053

 .38126  
 .38831  
 .38675  

 Chk Pass

  V_2924A
 292.402 {115}

 (Y_3710A)
 ppm

 .21211      
 .00185
 .87378

 .21007  
 .21257  
 .21369  

 Chk Pass

  Zn2138A
 213.856 {457}

 (Y_2243A)
 ppm

 .65957      
 .00442
 .66994

 .65460  
 .66110  
 .66303  

 Chk Pass
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Sample Name: 140-12855-a-5-a PDS        Acquired: 10/10/2018 12:10:32        Type: Unk

Method: MT0007(v23) AIR HF 083118(v5)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Int. Std.
Line
Units
Avg
Stddev
%RSD

#1
#2
#3

  Y_2243A
 224.306 {450}

 Cts/S
 6716.1      

    9.2
 .13624

 6705.6  
 6721.1  
 6721.7  

  Y_3710A
 371.030 { 91}

 Cts/S
 222140.      

   1019.
 .45883

 221780.  
 221350.  
 223290.  

  Y_3710R
 371.030 { 91}2

 Cts/S
 22445.      

   316.
 1.4058

 22712.  
 22097.  
 22527.  
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Sample Name: 140-12855-a-5-a PDSD        Acquired: 10/10/2018 12:15:34        Type: Unk

Method: MT0007(v23) AIR HF 083118(v5)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  Ag3280A
 328.068 {103}

 (Y_3710A)
 ppm

 .40697      
 .00237
 .58131

 .40424  
 .40825  
 .40841  

 Chk Pass

  Al3082R
 308.215 {109}

 (Y_3710R)
 ppm

 3.0905      
  .0346

 1.1188

 3.0516  
 3.1025  
 3.1176  

 Chk Pass

  As1890A
 189.042 {478}

 (Y_2243A)
 ppm

 .11144      
 .00020
 .17635

 .11126  
 .11141  
 .11165  

 Chk Pass

  B_2496A
 249.678 {135}

 (Y_3710A)
 ppm

 122.38     F 
   1.14

 .93006

 121.10  
 122.75  
 123.28  

 Chk Fail
 40.000

 -40.000

  Ba4554R
 455.403 { 74}

 (Y_3710R)
 ppm

 .16031      
 .00325
 2.0262

 .15674  
 .16110  
 .16309  

 Chk Pass

  Be3130A
 313.042 {108}

 (Y_3710A)
 ppm

 .05179      
 .00152
 2.9367

 .05008  
 .05229  
 .05299  

 Chk Pass

  Ca3179R
 317.933 {106}

 (Y_3710R)
 ppm

 50.830      
  2.542

 5.0018

 53.215  
 51.120  
 48.155  

 Chk Pass

  Cd2265A
 226.502 {449}

 (Y_2243A)
 ppm

 .05067      
 .00122
 2.4084

 .04935  
 .05090  
 .05175  

 Chk Pass

  Co2286A
 228.616 {447}

 (Y_2243A)
 ppm

 .09941      
 .00266
 2.6802

 .09639  
 .10046  
 .10140  

 Chk Pass

  Cr2677A
 267.716 {126}

 (Y_3710A)
 ppm

 .24339      
 .00567
 2.3289

 .23754  
 .24378  
 .24886  

 Chk Pass

  Cu3247A
 324.754 {104}

 (Y_3710A)
 ppm

 .27796      
 .00720
 2.5906

 .27021  
 .27924  
 .28444  

 Chk Pass

  Fe2599R
 259.940 {130}

 (Y_3710R)
 ppm

 2.1909      
  .0412

 1.8787

 2.1442  
 2.2071  
 2.2216  

 Chk Pass
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Sample Name: 140-12855-a-5-a PDSD        Acquired: 10/10/2018 12:15:34        Type: Unk

Method: MT0007(v23) AIR HF 083118(v5)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  K_7664R
 766.490 { 44}

 (Y_3710R)
 ppm

 47.718      
  2.405

 5.0407

 49.986  
 47.972  
 45.196  

 Chk Pass

  Li6707R
 670.784 { 50}

 (Y_3710R)
 ppm

 .10251      
 .00319
 3.1078

 .09885  
 .10410  
 .10459  

 Chk Pass

  Mg2790R
 279.079 {121}

 (Y_3710R)
 ppm

 9.4750      
  .4465

 4.7129

 9.8809  
 9.5474  
 8.9967  

 Chk Pass

  Mn2576A
 257.610 {131}

 (Y_3710A)
 ppm

 .12456      
 .00316
 2.5345

 .12103  
 .12552  
 .12713  

 Chk Pass

  Mo2020A
 202.030 {467}

 (Y_2243A)
 ppm

 .64598      
 .01321
 2.0451

 .63133  
 .64962  
 .65699  

 Chk Pass

  aN
 330.237 {102}

 (Y_3710R)
 ppm

 48.701      
  2.870

 5.8931

 51.519  
 48.802  
 45.782  

 Chk Pass

  Na5895R
 589.592 { 57}

 (Y_3710R)
 ppm

 49.299      
  2.245

 4.5543

 51.221  
 49.844  
 46.831  

 Chk Pass

  Ni2316A
 231.604 {445}

 (Y_2243A)
 ppm

 .56714      
 .01155
 2.0364

 .55407  
 .57139  
 .57597  

 Chk Pass

  P_1782A
 178.284 {489}

 (Y_2243A)
 ppm

 5.0542      
  .1147

 2.2702

 4.9231  
 5.1034  
 5.1361  

 Chk Pass

  Pb2203A
 220.353 {153}

 (Y_3710A)
 ppm

 .10293      
 .00620
 6.0265

 .09631  
 .10386  
 .10862  

 Chk Pass

  bP
 220.353 {453}

 (Y_2243A)
 ppm

 .10404      
 .00060
 .57279

 .10339  
 .10456  
 .10417  

 Chk Pass

  Sb2068A
 206.833 {463}

 (Y_2243A)
 ppm

 .50968      
 .00650
 1.2762

 .50266  
 .51087  
 .51550  

 Chk Pass
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Sample Name: 140-12855-a-5-a PDSD        Acquired: 10/10/2018 12:15:34        Type: Unk

Method: MT0007(v23) AIR HF 083118(v5)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  Se1960A
 196.090 {472}

 (Y_2243A)
 ppm

 .14629      
 .00513
 3.5050

 .14247  
 .14429  
 .15212  

 Chk Pass

  Si2506R
 250.690 {134}

 (Y_3710R)
 ppm

 1588.3     F 
    6.0

 .37653

 1584.0  
 1585.6  
 1595.1  

 Chk Fail
 1000.0

 -1000.0

  Sn1899A
 189.989 {477}

 (Y_2243A)
 ppm

 .55422      
 .01300
 2.3458

 .53948  
 .55916  
 .56403  

 Chk Pass

  Sr4215R
 421.552 { 80}

 (Y_3710R)
 ppm

 .52989      
 .01578
 2.9771

 .51267  
 .53336  
 .54365  

 Chk Pass

  Ti3349R
 334.941 {101}

 (Y_3710R)
 ppm

 .12280      
 .00232
 1.8921

 .12017  
 .12365  
 .12458  

 Chk Pass

  Tl1908A
 190.856 {477}

 (Y_2243A)
 ppm

 .38742      
 .00745
 1.9225

 .37910  
 .38967  
 .39348  

 Chk Pass

  V_2924A
 292.402 {115}

 (Y_3710A)
 ppm

 .21155      
 .00536
 2.5336

 .20605  
 .21185  
 .21676  

 Chk Pass

  Zn2138A
 213.856 {457}

 (Y_2243A)
 ppm

 .66004      
 .01195
 1.8108

 .64646  
 .66469  
 .66896  

 Chk Pass
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Sample Name: 140-12855-a-5-a PDSD        Acquired: 10/10/2018 12:15:34        Type: Unk

Method: MT0007(v23) AIR HF 083118(v5)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Int. Std.
Line
Units
Avg
Stddev
%RSD

#1
#2
#3

  Y_2243A
 224.306 {450}

 Cts/S
 6714.3      

   23.5
 .35048

 6707.0  
 6695.2  
 6740.6  

  Y_3710A
 371.030 { 91}

 Cts/S
 220900.      

    633.
 .28637

 221560.  
 220850.  
 220300.  

  Y_3710R
 371.030 { 91}2

 Cts/S
 22371.      

    84.
 .37684

 22408.  
 22274.  
 22430.  
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Sample Name: 140-12855-a-7-a        Acquired: 10/10/2018 12:20:36        Type: Unk

Method: MT0007(v23) AIR HF 083118(v5)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  Ag3280A
 328.068 {103}

 (Y_3710A)
 ppm

 .41711      
 .00097
 .23276

 .41608  
 .41726  
 .41800  

 Chk Pass

  Al3082R
 308.215 {109}

 (Y_3710R)
 ppm

 1.3981      
  .0065

 .46474

 1.3929  
 1.4054  
 1.3960  

 Chk Pass

  As1890A
 189.042 {478}

 (Y_2243A)
 ppm

 .01228      
 .00102
 8.3140

 .01345  
 .01159  
 .01179  

 Chk Pass

  B_2496A
 249.678 {135}

 (Y_3710A)
 ppm

 122.99     F 
    .18

 .14963

 123.20  
 122.86  
 122.92  

 Chk Fail
 40.000

 -40.000

  Ba4554R
 455.403 { 74}

 (Y_3710R)
 ppm

 .06238      
 .00008
 .12992

 .06247  
 .06231  
 .06235  

 Chk Pass

  Be3130A
 313.042 {108}

 (Y_3710A)
 ppm

 .00003      
 .00000
 15.566

 .00002  
 .00003  
 .00003  

 Chk Pass

  Ca3179R
 317.933 {106}

 (Y_3710R)
 ppm

 6.0164      
  .0073

 .12045

 6.0236  
 6.0165  
 6.0091  

 Chk Pass

  Cd2265A
 226.502 {449}

 (Y_2243A)
 ppm

 -.00097      
  .00002
 2.0166

 -.00098  
 -.00099  
 -.00095  

 Chk Pass

  Co2286A
 228.616 {447}

 (Y_2243A)
 ppm

 .00651      
 .00034
 5.2550

 .00635  
 .00691  
 .00628  

 Chk Pass

  Cr2677A
 267.716 {126}

 (Y_3710A)
 ppm

 .31987      
 .00188
 .58654

 .32133  
 .32053  
 .31776  

 Chk Pass

  Cu3247A
 324.754 {104}

 (Y_3710A)
 ppm

 .04713      
 .00016
 .33173

 .04712  
 .04698  
 .04730  

 Chk Pass

  Fe2599R
 259.940 {130}

 (Y_3710R)
 ppm

 6.3386      
  .0195

 .30832

 6.3162  
 6.3473  
 6.3523  

 Chk Pass
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Sample Name: 140-12855-a-7-a        Acquired: 10/10/2018 12:20:36        Type: Unk

Method: MT0007(v23) AIR HF 083118(v5)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  K_7664R
 766.490 { 44}

 (Y_3710R)
 ppm

 .65042      
 .00988
 1.5188

 .64581  
 .66176  
 .64369  

 Chk Pass

  Li6707R
 670.784 { 50}

 (Y_3710R)
 ppm

 .00217      
 .00078
 36.003

 .00134  
 .00226  
 .00289  

 Chk Pass

  Mg2790R
 279.079 {121}

 (Y_3710R)
 ppm

 .28770      
 .01616
 5.6155

 .27060  
 .28981  
 .30270  

 Chk Pass

  Mn2576A
 257.610 {131}

 (Y_3710A)
 ppm

 .12895      
 .00072
 .55466

 .12942  
 .12931  
 .12813  

 Chk Pass

  Mo2020A
 202.030 {467}

 (Y_2243A)
 ppm

 .12647      
 .00063
 .49821

 .12593  
 .12716  
 .12632  

 Chk Pass

  aN
 330.237 {102}

 (Y_3710R)
 ppm

 1.2339      
  .0240

 1.9477

 1.2617  
 1.2201  
 1.2200  

 Chk Pass

  Na5895R
 589.592 { 57}

 (Y_3710R)
 ppm

 1.4025      
  .0060

 .42567

 1.3956  
 1.4061  
 1.4059  

 Chk Pass

  Ni2316A
 231.604 {445}

 (Y_2243A)
 ppm

 .50852      
 .00049
 .09581

 .50827  
 .50909  
 .50822  

 Chk Pass

  P_1782A
 178.284 {489}

 (Y_2243A)
 ppm

 .02901      
 .00478
 16.468

 .03342  
 .02393  
 .02969  

 Chk Pass

  Pb2203A
 220.353 {153}

 (Y_3710A)
 ppm

 .00493      
 .00219
 44.436

 .00644  
 .00593  
 .00242  

 Chk Pass

  bP
 220.353 {453}

 (Y_2243A)
 ppm

 .00976      
 .00176
 18.003

 .00779  
 .01035  
 .01115  

 Chk Pass

  Sb2068A
 206.833 {463}

 (Y_2243A)
 ppm

 .00878      
 .00275
 31.254

 .00729  
 .00711  
 .01195  

 Chk Pass
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Sample Name: 140-12855-a-7-a        Acquired: 10/10/2018 12:20:36        Type: Unk

Method: MT0007(v23) AIR HF 083118(v5)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  Se1960A
 196.090 {472}

 (Y_2243A)
 ppm

 .00373      
 .00272
 72.864

 .00197  
 .00686  
 .00236  

 Chk Pass

  Si2506R
 250.690 {134}

 (Y_3710R)
 ppm

 1637.1     F 
    2.4

 .14544

 1635.6  
 1639.9  
 1635.8  

 Chk Fail
 1000.0

 -1000.0

  Sn1899A
 189.989 {477}

 (Y_2243A)
 ppm

 .04607      
 .00062
 1.3505

 .04558  
 .04586  
 .04677  

 Chk Pass

  Sr4215R
 421.552 { 80}

 (Y_3710R)
 ppm

 .02487      
 .00019
 .76600

 .02478  
 .02475  
 .02509  

 Chk Pass

  Ti3349R
 334.941 {101}

 (Y_3710R)
 ppm

 .02492      
 .00036
 1.4325

 .02457  
 .02491  
 .02529  

 Chk Pass

  Tl1908A
 190.856 {477}

 (Y_2243A)
 ppm

 -.00033      
  .00237
 719.12

  .00059  
 -.00303  
  .00145  

 Chk Pass

  V_2924A
 292.402 {115}

 (Y_3710A)
 ppm

 .00209      
 .00026
 12.469

 .00215  
 .00180  
 .00231  

 Chk Pass

  Zn2138A
 213.856 {457}

 (Y_2243A)
 ppm

 .22930      
 .00041
 .18019

 .22930  
 .22971  
 .22888  

 Chk Pass
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Sample Name: 140-12855-a-7-a        Acquired: 10/10/2018 12:20:36        Type: Unk

Method: MT0007(v23) AIR HF 083118(v5)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Int. Std.
Line
Units
Avg
Stddev
%RSD

#1
#2
#3

  Y_2243A
 224.306 {450}

 Cts/S
 6817.7      

   20.6
 .30267

 6813.1  
 6799.7  
 6840.2  

  Y_3710A
 371.030 { 91}

 Cts/S
 224500.      

   1179.
 .52508

 223480.  
 224230.  
 225790.  

  Y_3710R
 371.030 { 91}2

 Cts/S
 22437.      

    75.
 .33592

 22385.  
 22402.  
 22523.  
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Sample Name: 140-12855-a-9-a        Acquired: 10/10/2018 12:25:47        Type: Unk

Method: MT0007(v23) AIR HF 083118(v5)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  Ag3280A
 328.068 {103}

 (Y_3710A)
 ppm

 .35826      
 .00189
 .52841

 .35678  
 .35761  
 .36040  

 Chk Pass

  Al3082R
 308.215 {109}

 (Y_3710R)
 ppm

 1.0625      
  .0881

 8.2894

 1.1125  
  .96077  
 1.1141  

 Chk Pass

  As1890A
 189.042 {478}

 (Y_2243A)
 ppm

 .01050      
 .00187
 17.812

 .01237  
 .00863  
 .01050  

 Chk Pass

  B_2496A
 249.678 {135}

 (Y_3710A)
 ppm

 124.56     F 
    .77

 .61913

 124.89  
 123.68  
 125.11  

 Chk Fail
 40.000

 -40.000

  Ba4554R
 455.403 { 74}

 (Y_3710R)
 ppm

 .05665      
 .00391
 6.9027

 .05885  
 .05213  
 .05896  

 Chk Pass

  Be3130A
 313.042 {108}

 (Y_3710A)
 ppm

 -.00000      
  .00001
 432.39

 -.00000  
  .00000  
 -.00001  

 Chk Pass

  Ca3179R
 317.933 {106}

 (Y_3710R)
 ppm

 2.7732      
  .1788

 6.4463

 2.8799  
 2.5668  
 2.8729  

 Chk Pass

  Cd2265A
 226.502 {449}

 (Y_2243A)
 ppm

 -.00136      
  .00006
 4.4965

 -.00143  
 -.00134  
 -.00131  

 Chk Pass

  Co2286A
 228.616 {447}

 (Y_2243A)
 ppm

 -.00308      
  .00049
 15.969

 -.00271  
 -.00364  
 -.00289  

 Chk Pass

  Cr2677A
 267.716 {126}

 (Y_3710A)
 ppm

 .05127      
 .00025
 .49242

 .05102  
 .05152  
 .05128  

 Chk Pass

  Cu3247A
 324.754 {104}

 (Y_3710A)
 ppm

 .01876      
 .00028
 1.5055

 .01845  
 .01882  
 .01901  

 Chk Pass

  Fe2599R
 259.940 {130}

 (Y_3710R)
 ppm

 6.0068      
  .3855

 6.4172

 6.2115  
 5.5621  
 6.2467  

 Chk Pass
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Sample Name: 140-12855-a-9-a        Acquired: 10/10/2018 12:25:47        Type: Unk

Method: MT0007(v23) AIR HF 083118(v5)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  K_7664R
 766.490 { 44}

 (Y_3710R)
 ppm

 .51008      
 .03672
 7.1993

 .53011  
 .46770  
 .53243  

 Chk Pass

  Li6707R
 670.784 { 50}

 (Y_3710R)
 ppm

 .00131      
 .00038
 28.884

 .00089  
 .00142  
 .00162  

 Chk Pass

  Mg2790R
 279.079 {121}

 (Y_3710R)
 ppm

 .21446      
 .02623
 12.232

 .23033  
 .18418  
 .22888  

 Chk Pass

  Mn2576A
 257.610 {131}

 (Y_3710A)
 ppm

 .06410      
 .00018
 .28354

 .06424  
 .06389  
 .06416  

 Chk Pass

  Mo2020A
 202.030 {467}

 (Y_2243A)
 ppm

 .11353      
 .00027
 .23707

 .11372  
 .11322  
 .11364  

 Chk Pass

  aN
 330.237 {102}

 (Y_3710R)
 ppm

 1.3350      
  .4494

 33.659

  .81705  
 1.5676  
 1.6204  

 Chk Pass

  Na5895R
 589.592 { 57}

 (Y_3710R)
 ppm

 1.0216      
  .0644

 6.3083

 1.0492  
  .94790  
 1.0675  

 Chk Pass

  Ni2316A
 231.604 {445}

 (Y_2243A)
 ppm

 .05581      
 .00075
 1.3415

 .05650  
 .05501  
 .05592  

 Chk Pass

  P_1782A
 178.284 {489}

 (Y_2243A)
 ppm

 -.00368      
  .00238
 64.614

 -.00521  
 -.00094  
 -.00490  

 Chk Pass

  Pb2203A
 220.353 {153}

 (Y_3710A)
 ppm

 .00704      
 .00102
 14.551

 .00754  
 .00772  
 .00586  

 Chk Pass

  bP
 220.353 {453}

 (Y_2243A)
 ppm

 .00979      
 .00450
 45.984

 .00739  
 .01498  
 .00699  

 Chk Pass

  Sb2068A
 206.833 {463}

 (Y_2243A)
 ppm

 .01059      
 .00252
 23.821

 .01039  
 .00817  
 .01320  

 Chk Pass
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Sample Name: 140-12855-a-9-a        Acquired: 10/10/2018 12:25:47        Type: Unk

Method: MT0007(v23) AIR HF 083118(v5)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  Se1960A
 196.090 {472}

 (Y_2243A)
 ppm

 .00461      
 .00223
 48.424

 .00207  
 .00551  
 .00625  

 Chk Pass

  Si2506R
 250.690 {134}

 (Y_3710R)
 ppm

 1576.7     F 
   82.8

 5.2513

 1626.5  
 1481.1  
 1622.4  

 Chk Fail
 1000.0

 -1000.0

  Sn1899A
 189.989 {477}

 (Y_2243A)
 ppm

 .03646      
 .00044
 1.2167

 .03602  
 .03646  
 .03691  

 Chk Pass

  Sr4215R
 421.552 { 80}

 (Y_3710R)
 ppm

 .01492      
 .00091
 6.0996

 .01540  
 .01387  
 .01550  

 Chk Pass

  Ti3349R
 334.941 {101}

 (Y_3710R)
 ppm

 .01707      
 .00129
 7.5336

 .01726  
 .01570  
 .01825  

 Chk Pass

  Tl1908A
 190.856 {477}

 (Y_2243A)
 ppm

 -.00107      
  .00297
 277.07

  .00183  
 -.00093  
 -.00411  

 Chk Pass

  V_2924A
 292.402 {115}

 (Y_3710A)
 ppm

 .00134      
 .00018
 13.814

 .00121  
 .00126  
 .00155  

 Chk Pass

  Zn2138A
 213.856 {457}

 (Y_2243A)
 ppm

 .11666      
 .00034
 .28869

 .11634  
 .11664  
 .11701  

 Chk Pass
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Sample Name: 140-12855-a-9-a        Acquired: 10/10/2018 12:25:47        Type: Unk

Method: MT0007(v23) AIR HF 083118(v5)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Int. Std.
Line
Units
Avg
Stddev
%RSD

#1
#2
#3

  Y_2243A
 224.306 {450}

 Cts/S
 6836.1      

   21.2
 .31056

 6826.2  
 6860.4  
 6821.6  

  Y_3710A
 371.030 { 91}

 Cts/S
 223480.      

   1265.
 .56584

 222310.  
 224820.  
 223320.  

  Y_3710R
 371.030 { 91}2

 Cts/S
 23255.      
  1196.

 5.1413

 22526.  
 24635.  
 22604.  
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Sample Name: 140-12855-a-5-a SD@5        Acquired: 10/10/2018 12:31:00        Type: Unk

Method: MT0007(v23) AIR HF 083118(v5)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 2ML TO 10ML

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  Ag3280A
 328.068 {103}

 (Y_3710A)
 ppm

 .07267      
 .00036
 .49472

 .07233  
 .07304  
 .07264  

 Chk Pass

  Al3082R
 308.215 {109}

 (Y_3710R)
 ppm

 .24964      
 .01061
 4.2512

 .25009  
 .26003  
 .23882  

 Chk Pass

  As1890A
 189.042 {478}

 (Y_2243A)
 ppm

 .00330      
 .00020
 6.1307

 .00307  
 .00344  
 .00340  

 Chk Pass

  B_2496A
 249.678 {135}

 (Y_3710A)
 ppm

 27.892      
   .076

 .27082

 27.805  
 27.943  
 27.927  

 Chk Pass

  Ba4554R
 455.403 { 74}

 (Y_3710R)
 ppm

 .01179      
 .00020
 1.7018

 .01199  
 .01158  
 .01180  

 Chk Pass

  Be3130A
 313.042 {108}

 (Y_3710A)
 ppm

 -.00004      
  .00000
 10.563

 -.00003  
 -.00004  
 -.00004  

 Chk Pass

  Ca3179R
 317.933 {106}

 (Y_3710R)
 ppm

 .57399      
 .00323
 .56226

 .57616  
 .57028  
 .57552  

 Chk Pass

  Cd2265A
 226.502 {449}

 (Y_2243A)
 ppm

 -.00002      
  .00012
 774.80

  .00012  
 -.00007  
 -.00010  

 Chk Pass

  Co2286A
 228.616 {447}

 (Y_2243A)
 ppm

 -.00035      
  .00010
 27.768

 -.00024  
 -.00044  
 -.00037  

 Chk Pass

  Cr2677A
 267.716 {126}

 (Y_3710A)
 ppm

 .00650      
 .00030
 4.6684

 .00622  
 .00682  
 .00646  

 Chk Pass

  Cu3247A
 324.754 {104}

 (Y_3710A)
 ppm

 .00346      
 .00030
 8.6938

 .00317  
 .00345  
 .00377  

 Chk Pass

  Fe2599R
 259.940 {130}

 (Y_3710R)
 ppm

 .24534      
 .00114
 .46372

 .24618  
 .24580  
 .24405  

 Chk Pass
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Sample Name: 140-12855-a-5-a SD@5        Acquired: 10/10/2018 12:31:00        Type: Unk

Method: MT0007(v23) AIR HF 083118(v5)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 2ML TO 10ML

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  K_7664R
 766.490 { 44}

 (Y_3710R)
 ppm

 .14001      
 .01541
 11.009

 .15279  
 .14434  
 .12289  

 Chk Pass

  Li6707R
 670.784 { 50}

 (Y_3710R)
 ppm

 .00170      
 .00063
 37.041

 .00153  
 .00117  
 .00239  

 Chk Pass

  Mg2790R
 279.079 {121}

 (Y_3710R)
 ppm

 .06021      
 .00639
 10.620

 .06164  
 .06576  
 .05322  

 Chk Pass

  Mn2576A
 257.610 {131}

 (Y_3710A)
 ppm

 .00436      
 .00005
 1.2410

 .00431  
 .00441  
 .00435  

 Chk Pass

  Mo2020A
 202.030 {467}

 (Y_2243A)
 ppm

 .02282      
 .00021
 .90590

 .02303  
 .02262  
 .02281  

 Chk Pass

  aN
 330.237 {102}

 (Y_3710R)
 ppm

 .15440      
 .40813
 264.33

 -.18301  
  .03819  
  .60803  

 Chk Pass

  Na5895R
 589.592 { 57}

 (Y_3710R)
 ppm

 .26020      
 .00525
 2.0195

 .25457  
 .26497  
 .26107  

 Chk Pass

  Ni2316A
 231.604 {445}

 (Y_2243A)
 ppm

 .01692      
 .00010
 .59614

 .01690  
 .01703  
 .01683  

 Chk Pass

  P_1782A
 178.284 {489}

 (Y_2243A)
 ppm

 -.00120      
  .00088
 73.081

 -.00165  
 -.00019  
 -.00177  

 Chk Pass

  Pb2203A
 220.353 {153}

 (Y_3710A)
 ppm

 -.00027      
  .00119
 433.87

  .00058  
  .00023  
 -.00164  

 Chk Pass

  bP
 220.353 {453}

 (Y_2243A)
 ppm

 -.00241      
  .00018
 7.5914

 -.00256  
 -.00245  
 -.00220  

 Chk Pass

  Sb2068A
 206.833 {463}

 (Y_2243A)
 ppm

 -.00208      
  .00086
 41.043

 -.00281  
 -.00230  
 -.00114  

 Chk Pass
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Sample Name: 140-12855-a-5-a SD@5        Acquired: 10/10/2018 12:31:00        Type: Unk

Method: MT0007(v23) AIR HF 083118(v5)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 2ML TO 10ML

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  Se1960A
 196.090 {472}

 (Y_2243A)
 ppm

 .00022      
 .00054
 247.20

 .00018  
 -.00030  
  .00078  

 Chk Pass

  Si2506R
 250.690 {134}

 (Y_3710R)
 ppm

 341.56      
   1.32

 .38578

 341.71  
 340.18  
 342.80  

 Chk Pass

  Sn1899A
 189.989 {477}

 (Y_2243A)
 ppm

 .01302      
 .00063
 4.8185

 .01364  
 .01302  
 .01239  

 Chk Pass

  Sr4215R
 421.552 { 80}

 (Y_3710R)
 ppm

 .00156      
 .00012
 7.4099

 .00144  
 .00157  
 .00167  

 Chk Pass

  Ti3349R
 334.941 {101}

 (Y_3710R)
 ppm

 .00370      
 .00031
 8.2643

 .00363  
 .00344  
 .00404  

 Chk Pass

  Tl1908A
 190.856 {477}

 (Y_2243A)
 ppm

 .00124      
 .00120
 96.710

 .00221  
 -.00010  
  .00160  

 Chk Pass

  V_2924A
 292.402 {115}

 (Y_3710A)
 ppm

 .00037      
 .00006
 16.855

 .00034  
 .00033  
 .00044  

 Chk Pass

  Zn2138A
 213.856 {457}

 (Y_2243A)
 ppm

 .03250      
 .00012
 .37324

 .03242  
 .03245  
 .03264  

 Chk Pass
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Sample Name: 140-12855-a-5-a SD@5        Acquired: 10/10/2018 12:31:00        Type: Unk

Method: MT0007(v23) AIR HF 083118(v5)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 2ML TO 10ML

Int. Std.
Line
Units
Avg
Stddev
%RSD

#1
#2
#3

  Y_2243A
 224.306 {450}

 Cts/S
 6877.4      

   14.4
 .20970

 6874.4  
 6864.8  
 6893.1  

  Y_3710A
 371.030 { 91}

 Cts/S
 225060.      

   1090.
 .48440

 224330.  
 224540.  
 226310.  

  Y_3710R
 371.030 { 91}2

 Cts/S
 22477.      

   381.
 1.6946

 22056.  
 22798.  
 22577.  

10/17/2018Page 469 of 664



Sample Name: CCV        Acquired: 10/10/2018 12:36:00        Type: QC

Method: MT0007(v23) AIR HF 083118(v5)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

  Ag3280A
 328.068 {103}

 (Y_3710A)
 ppm

 .98071      
 .04524
 4.6125

 1.0329  
  .95343  
  .95577  

 Chk Pass

  Al3082R
 308.215 {109}

 (Y_3710R)
 ppm

 24.636      
   .070

 .28375

 24.681  
 24.555  
 24.671  

 Chk Pass

  As1890A
 189.042 {478}

 (Y_2243A)
 ppm

 .48573      
 .00135
 .27822

 .48569  
 .48439  
 .48710  

 Chk Pass

  B_2496A
 249.678 {135}

 (Y_3710A)
 ppm

 2.0551      
  .1022

 4.9741

 2.1731  
 1.9925  
 1.9997  

 Chk Pass

  Ba4554R
 455.403 { 74}

 (Y_3710R)
 ppm

 2.0731      
  .0073

 .35416

 2.0810  
 2.0666  
 2.0716  

 Chk Pass

  Be3130A
 313.042 {108}

 (Y_3710A)
 ppm

 2.1174      
  .1027

 4.8512

 2.2358  
 2.0529  
 2.0634  

 Chk Pass

  Ca3179R
 317.933 {106}

 (Y_3710R)
 ppm

 49.157      
   .040

 .08091

 49.151  
 49.121  
 49.200  

 Chk Pass

  Cd2265A
 226.502 {449}

 (Y_2243A)
 ppm

 .50824      
 .00023
 .04558

 .50844  
 .50799  
 .50831  

 Chk Pass

  Co2286A
 228.616 {447}

 (Y_2243A)
 ppm

 2.0511      
  .0017

 .08429

 2.0497  
 2.0506  
 2.0530  

 Chk Pass

  Cr2677A
 267.716 {126}

 (Y_3710A)
 ppm

 2.0955      
  .0978

 4.6678

 2.2083  
 2.0339  
 2.0443  

 Chk Pass

  Cu3247A
 324.754 {104}

 (Y_3710A)
 ppm

 2.0825      
  .0895

 4.2965

 2.1856  
 2.0257  
 2.0361  

 Chk Pass

  Fe2599R
 259.940 {130}

 (Y_3710R)
 ppm

 25.977      
   .041

 .15899

 26.023  
 25.943  
 25.965  

 Chk Pass
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Sample Name: CCV        Acquired: 10/10/2018 12:36:00        Type: QC

Method: MT0007(v23) AIR HF 083118(v5)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

  K_7664R
 766.490 { 44}

 (Y_3710R)
 ppm

 48.746      
   .126

 .25939

 48.852  
 48.606  
 48.781  

 Chk Pass

  Li6707R
 670.784 { 50}

 (Y_3710R)
 ppm

 1.9246      
  .0093

 .48383

 1.9351  
 1.9174  
 1.9212  

 Chk Pass

  Mg2790R
 279.079 {121}

 (Y_3710R)
 ppm

 49.313      
   .094

 .19036

 49.297  
 49.228  
 49.414  

 Chk Pass

  Mn2576A
 257.610 {131}

 (Y_3710A)
 ppm

 2.0507      
  .1022

 4.9849

 2.1686  
 1.9878  
 1.9956  

 Chk Pass

  Mo2020A
 202.030 {467}

 (Y_2243A)
 ppm

 2.0611      
  .0034

 .16654

 2.0585  
 2.0599  
 2.0650  

 Chk Pass

  aN
 330.237 {102}

 (Y_3710R)
 ppm

 48.624      
   .437

 .89791

 49.020  
 48.156  
 48.695  

 Chk Pass

  Na5895R
 589.592 { 57}

 (Y_3710R)
 ppm

 49.430      
   .186

 .37684

 49.639  
 49.281  
 49.370  

 Chk Pass

  Ni2316A
 231.604 {445}

 (Y_2243A)
 ppm

 1.9874      
  .0016

 .07982

 1.9858  
 1.9873  
 1.9890  

 Chk Pass

  P_1782A
 178.284 {489}

 (Y_2243A)
 ppm

 1.9435      
  .0016

 .08269

 1.9449  
 1.9438  
 1.9417  

 Chk Pass

  Pb2203A
 220.353 {153}

 (Y_3710A)
 ppm

 .51165      
 .02712
 5.3011

 .54244  
 .49129  
 .50122  

 Chk Pass

  bP
 220.353 {453}

 (Y_2243A)
 ppm

 .50204      
 .00149
 .29630

 .50032  
 .50300  
 .50279  

 Chk Pass

  Sb2068A
 206.833 {463}

 (Y_2243A)
 ppm

 .47809      
 .00117
 .24405

 .47865  
 .47675  
 .47887  

 Chk Pass
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Sample Name: CCV        Acquired: 10/10/2018 12:36:00        Type: QC

Method: MT0007(v23) AIR HF 083118(v5)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

  Se1960A
 196.090 {472}

 (Y_2243A)
 ppm

 .50482      
 .00337
 .66835

 .50115  
 .50552  
 .50778  

 Chk Pass

  Si2506R
 250.690 {134}

 (Y_3710R)
 ppm

 13.655     F 
   .234

 1.7122

 13.815  
 13.763  
 13.387  

 Chk Fail
 2.0000

 10.500%

  Sn1899A
 189.989 {477}

 (Y_2243A)
 ppm

 2.0270      
  .0010

 .05041

 2.0262  
 2.0268  
 2.0282  

 Chk Pass

  Sr4215R
 421.552 { 80}

 (Y_3710R)
 ppm

 2.0846      
  .0085

 .40647

 2.0942  
 2.0781  
 2.0814  

 Chk Pass

  Ti3349R
 334.941 {101}

 (Y_3710R)
 ppm

 2.0500      
  .0062

 .30126

 2.0550  
 2.0431  
 2.0519  

 Chk Pass

  Tl1908A
 190.856 {477}

 (Y_2243A)
 ppm

 .96870      
 .00375
 .38717

 .96472  
 .96922  
 .97216  

 Chk Pass

  V_2924A
 292.402 {115}

 (Y_3710A)
 ppm

 2.1136      
  .0963

 4.5566

 2.2246  
 2.0521  
 2.0641  

 Chk Pass

  Zn2138A
 213.856 {457}

 (Y_2243A)
 ppm

 2.0446      
  .0014

 .06695

 2.0435  
 2.0443  
 2.0461  

 Chk Pass
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Sample Name: CCV        Acquired: 10/10/2018 12:36:00        Type: QC

Method: MT0007(v23) AIR HF 083118(v5)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Int. Std.
Line
Units
Avg
Stddev
%RSD

#1
#2
#3

  Y_2243A
 224.306 {450}

 Cts/S
 6721.2      

   18.0
 .26847

 6702.8  
 6738.9  
 6721.7  

  Y_3710A
 371.030 { 91}

 Cts/S
 218570.      

   8491.
 3.8847

 208770.  
 223630.  
 223320.  

  Y_3710R
 371.030 { 91}2

 Cts/S
 22166.      

     3.
 .01528

 22170.  
 22164.  
 22165.  
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Sample Name: CCB        Acquired: 10/10/2018 12:40:54        Type: Unk

Method: MT0007(v23) AIR HF 083118(v5)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  Ag3280A
 328.068 {103}

 (Y_3710A)
 ppm

 .00057      
 .00018
 31.434

 .00069  
 .00065  
 .00036  

 Chk Pass

  Al3082R
 308.215 {109}

 (Y_3710R)
 ppm

 .00614      
 .00459
 74.676

 .01119  
 .00224  
 .00499  

 Chk Pass

  As1890A
 189.042 {478}

 (Y_2243A)
 ppm

 -.00064      
  .00072
 112.86

  .00019  
 -.00103  
 -.00109  

 Chk Pass

  B_2496A
 249.678 {135}

 (Y_3710A)
 ppm

 .04704      
 .00125
 2.6503

 .04657  
 .04846  
 .04610  

 Chk Pass

  Ba4554R
 455.403 { 74}

 (Y_3710R)
 ppm

 .00002      
 .00017
 686.55

 .00021  
 -.00004  
 -.00010  

 Chk Pass

  Be3130A
 313.042 {108}

 (Y_3710A)
 ppm

 -.00003      
  .00002
 55.958

 -.00001  
 -.00003  
 -.00004  

 Chk Pass

  Ca3179R
 317.933 {106}

 (Y_3710R)
 ppm

 .00244      
 .00324
 132.49

 .00575  
 .00230  

 -.00072  

 Chk Pass

  Cd2265A
 226.502 {449}

 (Y_2243A)
 ppm

 .00011      
 .00003
 26.526

 .00013  
 .00008  
 .00013  

 Chk Pass

  Co2286A
 228.616 {447}

 (Y_2243A)
 ppm

 .00003      
 .00014
 408.48

 -.00010  
  .00017  
  .00003  

 Chk Pass

  Cr2677A
 267.716 {126}

 (Y_3710A)
 ppm

 -.00012      
  .00026
 225.79

  .00018  
 -.00029  
 -.00024  

 Chk Pass

  Cu3247A
 324.754 {104}

 (Y_3710A)
 ppm

 .00043      
 .00011
 26.588

 .00039  
 .00056  
 .00035  

 Chk Pass

  Fe2599R
 259.940 {130}

 (Y_3710R)
 ppm

 .00014      
 .00014
 97.064

 -.00000  
  .00027  
  .00015  

 Chk Pass

10/17/2018Page 474 of 664



Sample Name: CCB        Acquired: 10/10/2018 12:40:54        Type: Unk

Method: MT0007(v23) AIR HF 083118(v5)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  K_7664R
 766.490 { 44}

 (Y_3710R)
 ppm

 .04498      
 .00920
 20.451

 .04676  
 .05316  
 .03502  

 Chk Pass

  Li6707R
 670.784 { 50}

 (Y_3710R)
 ppm

 .00121      
 .00095
 78.529

 .00185  
 .00012  
 .00167  

 Chk Pass

  Mg2790R
 279.079 {121}

 (Y_3710R)
 ppm

 -.00941      
  .00544
 57.782

 -.01513  
 -.00880  
 -.00431  

 Chk Pass

  Mn2576A
 257.610 {131}

 (Y_3710A)
 ppm

 -.00000      
  .00002
 2902.7

  .00000  
 -.00002  
  .00002  

 Chk Pass

  Mo2020A
 202.030 {467}

 (Y_2243A)
 ppm

 -.00020      
  .00006
 27.448

 -.00017  
 -.00026  
 -.00016  

 Chk Pass

  aN
 330.237 {102}

 (Y_3710R)
 ppm

 .27936      
 .25615
 91.692

 -.01358  
  .39046  
  .46122  

 Chk Pass

  Na5895R
 589.592 { 57}

 (Y_3710R)
 ppm

 .00715      
 .00155
 21.621

 .00874  
 .00565  
 .00706  

 Chk Pass

  Ni2316A
 231.604 {445}

 (Y_2243A)
 ppm

 .00082      
 .00014
 17.119

 .00067  
 .00094  
 .00084  

 Chk Pass

  P_1782A
 178.284 {489}

 (Y_2243A)
 ppm

 -.00041      
  .00163
 401.27

  .00107  
 -.00013  
 -.00216  

 Chk Pass

  Pb2203A
 220.353 {153}

 (Y_3710A)
 ppm

 -.00255      
  .00136
 53.498

 -.00103  
 -.00366  
 -.00296  

 Chk Pass

  bP
 220.353 {453}

 (Y_2243A)
 ppm

 -.00046      
  .00132
 286.61

 -.00178  
 -.00047  
  .00087  

 Chk Pass

  Sb2068A
 206.833 {463}

 (Y_2243A)
 ppm

 -.00172      
  .00050
 28.752

 -.00202  
 -.00115  
 -.00200  

 Chk Pass
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Sample Name: CCB        Acquired: 10/10/2018 12:40:54        Type: Unk

Method: MT0007(v23) AIR HF 083118(v5)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  Se1960A
 196.090 {472}

 (Y_2243A)
 ppm

 .00177      
 .00043
 24.002

 .00135  
 .00220  
 .00177  

 Chk Pass

  Si2506R
 250.690 {134}

 (Y_3710R)
 ppm

 9.2007     F 
  .1999

 2.1722

 9.2805  
 9.3483  
 8.9733  

 Chk Fail
 .48200

 -.48200

  Sn1899A
 189.989 {477}

 (Y_2243A)
 ppm

 -.00043      
  .00042
 99.911

 -.00001  
 -.00040  
 -.00086  

 Chk Pass

  Sr4215R
 421.552 { 80}

 (Y_3710R)
 ppm

 .00004      
 .00003
 73.498

 .00001  
 .00004  
 .00007  

 Chk Pass

  Ti3349R
 334.941 {101}

 (Y_3710R)
 ppm

 -.00054      
  .00079
 146.11

 -.00132  
  .00026  
 -.00055  

 Chk Pass

  Tl1908A
 190.856 {477}

 (Y_2243A)
 ppm

 .00258      
 .00321
 124.58

 .00104  
 .00043  
 .00626  

 Chk Pass

  V_2924A
 292.402 {115}

 (Y_3710A)
 ppm

 -.00007      
  .00011
 165.59

  .00006  
 -.00014  
 -.00013  

 Chk Pass

  Zn2138A
 213.856 {457}

 (Y_2243A)
 ppm

 -.00029      
  .00006
 21.750

 -.00024  
 -.00036  
 -.00027  

 Chk Pass
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Sample Name: CCB        Acquired: 10/10/2018 12:40:54        Type: Unk

Method: MT0007(v23) AIR HF 083118(v5)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Int. Std.
Line
Units
Avg
Stddev
%RSD

#1
#2
#3

  Y_2243A
 224.306 {450}

 Cts/S
 6884.8      

   16.5
 .24017

 6866.8  
 6899.3  
 6888.3  

  Y_3710A
 371.030 { 91}

 Cts/S
 224820.      

    639.
 .28419

 224640.  
 224300.  
 225530.  

  Y_3710R
 371.030 { 91}2

 Cts/S
 22446.      

   130.
 .57787

 22397.  
 22348.  
 22593.  
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Sample Name: 140-12855-a-11-a        Acquired: 10/10/2018 12:45:56        Type: Unk

Method: MT0007(v23) AIR HF 083118(v5)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  Ag3280A
 328.068 {103}

 (Y_3710A)
 ppm

 .37443      
 .00378
 1.0085

 .37007  
 .37648  
 .37673  

 Chk Pass

  Al3082R
 308.215 {109}

 (Y_3710R)
 ppm

 1.3255      
  .0086

 .64996

 1.3245  
 1.3174  
 1.3346  

 Chk Pass

  As1890A
 189.042 {478}

 (Y_2243A)
 ppm

 .01121      
 .00097
 8.6718

 .01101  
 .01034  
 .01226  

 Chk Pass

  B_2496A
 249.678 {135}

 (Y_3710A)
 ppm

 124.87     F 
   1.18

 .94743

 123.89  
 126.19  
 124.55  

 Chk Fail
 40.000

 -40.000

  Ba4554R
 455.403 { 74}

 (Y_3710R)
 ppm

 .06103      
 .00041
 .66923

 .06149  
 .06090  
 .06071  

 Chk Pass

  Be3130A
 313.042 {108}

 (Y_3710A)
 ppm

 .00001      
 .00001
 37.909

 .00002  
 .00001  
 .00001  

 Chk Pass

  Ca3179R
 317.933 {106}

 (Y_3710R)
 ppm

 4.6192      
  .0146

 .31634

 4.6173  
 4.6056  
 4.6346  

 Chk Pass

  Cd2265A
 226.502 {449}

 (Y_2243A)
 ppm

 -.00122      
  .00008
 6.5936

 -.00119  
 -.00131  
 -.00116  

 Chk Pass

  Co2286A
 228.616 {447}

 (Y_2243A)
 ppm

 -.00295      
  .00018
 6.0303

 -.00306  
 -.00306  
 -.00275  

 Chk Pass

  Cr2677A
 267.716 {126}

 (Y_3710A)
 ppm

 .05024      
 .00034
 .67663

 .04986  
 .05052  
 .05033  

 Chk Pass

  Cu3247A
 324.754 {104}

 (Y_3710A)
 ppm

 .02538      
 .00025
 .99431

 .02519  
 .02529  
 .02567  

 Chk Pass

  Fe2599R
 259.940 {130}

 (Y_3710R)
 ppm

 6.7784      
  .0240

 .35418

 6.8054  
 6.7705  
 6.7594  

 Chk Pass
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Sample Name: 140-12855-a-11-a        Acquired: 10/10/2018 12:45:56        Type: Unk

Method: MT0007(v23) AIR HF 083118(v5)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  K_7664R
 766.490 { 44}

 (Y_3710R)
 ppm

 .75490      
 .01616
 2.1401

 .77350  
 .74441  
 .74678  

 Chk Pass

  Li6707R
 670.784 { 50}

 (Y_3710R)
 ppm

 .00228      
 .00028
 12.219

 .00243  
 .00245  
 .00196  

 Chk Pass

  Mg2790R
 279.079 {121}

 (Y_3710R)
 ppm

 .25970      
 .01096
 4.2188

 .26535  
 .24707  
 .26667  

 Chk Pass

  Mn2576A
 257.610 {131}

 (Y_3710A)
 ppm

 .06228      
 .00068
 1.0926

 .06151  
 .06258  
 .06277  

 Chk Pass

  Mo2020A
 202.030 {467}

 (Y_2243A)
 ppm

 .11732      
 .00039
 .32919

 .11688  
 .11762  
 .11746  

 Chk Pass

  aN
 330.237 {102}

 (Y_3710R)
 ppm

 1.3866      
  .2474

 17.845

 1.1009  
 1.5298  
 1.5291  

 Chk Pass

  Na5895R
 589.592 { 57}

 (Y_3710R)
 ppm

 1.4241      
  .0171

 1.1994

 1.4438  
 1.4158  
 1.4127  

 Chk Pass

  Ni2316A
 231.604 {445}

 (Y_2243A)
 ppm

 .07722      
 .00025
 .32531

 .07704  
 .07750  
 .07711  

 Chk Pass

  P_1782A
 178.284 {489}

 (Y_2243A)
 ppm

 .00408      
 .00154
 37.776

 .00291  
 .00350  
 .00583  

 Chk Pass

  Pb2203A
 220.353 {153}

 (Y_3710A)
 ppm

 .00235      
 .00534
 227.53

 .00846  
 -.00142  
 -.00000  

 Chk Pass

  bP
 220.353 {453}

 (Y_2243A)
 ppm

 .01148      
 .00176
 15.325

 .00955  
 .01188  
 .01300  

 Chk Pass

  Sb2068A
 206.833 {463}

 (Y_2243A)
 ppm

 .01153      
 .00104
 9.0609

 .01115  
 .01271  
 .01073  

 Chk Pass
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Sample Name: 140-12855-a-11-a        Acquired: 10/10/2018 12:45:56        Type: Unk

Method: MT0007(v23) AIR HF 083118(v5)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  Se1960A
 196.090 {472}

 (Y_2243A)
 ppm

 .00431      
 .00331
 76.775

 .00741  
 .00468  
 .00083  

 Chk Pass

  Si2506R
 250.690 {134}

 (Y_3710R)
 ppm

 1657.6     F 
   29.2

 1.7600

 1668.4  
 1624.6  
 1679.8  

 Chk Fail
 1000.0

 -1000.0

  Sn1899A
 189.989 {477}

 (Y_2243A)
 ppm

 .05703      
 .00059
 1.0428

 .05665  
 .05771  
 .05672  

 Chk Pass

  Sr4215R
 421.552 { 80}

 (Y_3710R)
 ppm

 .01747      
 .00012
 .66348

 .01760  
 .01737  
 .01744  

 Chk Pass

  Ti3349R
 334.941 {101}

 (Y_3710R)
 ppm

 .02513      
 .00072
 2.8585

 .02517  
 .02583  
 .02439  

 Chk Pass

  Tl1908A
 190.856 {477}

 (Y_2243A)
 ppm

 -.00062      
  .00150
 242.89

 -.00008  
  .00054  
 -.00230  

 Chk Pass

  V_2924A
 292.402 {115}

 (Y_3710A)
 ppm

 .00189      
 .00011
 5.5856

 .00200  
 .00180  
 .00186  

 Chk Pass

  Zn2138A
 213.856 {457}

 (Y_2243A)
 ppm

 .17451      
 .00012
 .07082

 .17437  
 .17461  
 .17453  

 Chk Pass
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Sample Name: 140-12855-a-11-a        Acquired: 10/10/2018 12:45:56        Type: Unk

Method: MT0007(v23) AIR HF 083118(v5)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Int. Std.
Line
Units
Avg
Stddev
%RSD

#1
#2
#3

  Y_2243A
 224.306 {450}

 Cts/S
 6728.6      

   12.6
 .18759

 6726.3  
 6717.2  
 6742.1  

  Y_3710A
 371.030 { 91}

 Cts/S
 222830.      

    786.
 .35281

 223300.  
 221920.  
 223260.  

  Y_3710R
 371.030 { 91}2

 Cts/S
 22268.      

   218.
 .97810

 22244.  
 22497.  
 22064.  
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Sample Name: 140-12855-a-13-a        Acquired: 10/10/2018 12:51:10        Type: Unk

Method: MT0007(v23) AIR HF 083118(v5)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  Ag3280A
 328.068 {103}

 (Y_3710A)
 ppm

 .40514      
 .00042
 .10427

 .40471  
 .40514  
 .40556  

 Chk Pass

  Al3082R
 308.215 {109}

 (Y_3710R)
 ppm

 1.9782      
  .0203

 1.0257

 1.9548  
 1.9887  
 1.9911  

 Chk Pass

  As1890A
 189.042 {478}

 (Y_2243A)
 ppm

 .01127      
 .00158
 14.050

 .01267  
 .01158  
 .00955  

 Chk Pass

  B_2496A
 249.678 {135}

 (Y_3710A)
 ppm

 125.33     F 
   1.10

 .88080

 124.13  
 125.56  
 126.30  

 Chk Fail
 40.000

 -40.000

  Ba4554R
 455.403 { 74}

 (Y_3710R)
 ppm

 .06174      
 .00018
 .29552

 .06164  
 .06195  
 .06164  

 Chk Pass

  Be3130A
 313.042 {108}

 (Y_3710A)
 ppm

 .00001      
 .00001
 52.239

 .00001  
 .00002  
 .00001  

 Chk Pass

  Ca3179R
 317.933 {106}

 (Y_3710R)
 ppm

 4.7206      
  .0508

 1.0769

 4.6628  
 4.7408  
 4.7582  

 Chk Pass

  Cd2265A
 226.502 {449}

 (Y_2243A)
 ppm

 -.00112      
  .00019
 17.066

 -.00109  
 -.00094  
 -.00132  

 Chk Pass

  Co2286A
 228.616 {447}

 (Y_2243A)
 ppm

 -.00370      
  .00026
 7.0317

 -.00400  
 -.00355  
 -.00354  

 Chk Pass

  Cr2677A
 267.716 {126}

 (Y_3710A)
 ppm

 .03687      
 .00016
 .42935

 .03694  
 .03699  
 .03669  

 Chk Pass

  Cu3247A
 324.754 {104}

 (Y_3710A)
 ppm

 .02070      
 .00012
 .56311

 .02072  
 .02057  
 .02080  

 Chk Pass

  Fe2599R
 259.940 {130}

 (Y_3710R)
 ppm

 1.9648      
  .0188

 .95771

 1.9439  
 1.9698  
 1.9805  

 Chk Pass
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Sample Name: 140-12855-a-13-a        Acquired: 10/10/2018 12:51:10        Type: Unk

Method: MT0007(v23) AIR HF 083118(v5)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  K_7664R
 766.490 { 44}

 (Y_3710R)
 ppm

 .68643      
 .02489
 3.6253

 .71161  
 .68584  
 .66185  

 Chk Pass

  Li6707R
 670.784 { 50}

 (Y_3710R)
 ppm

 .00180      
 .00107
 59.644

 .00116  
 .00303  
 .00119  

 Chk Pass

  Mg2790R
 279.079 {121}

 (Y_3710R)
 ppm

 .36626      
 .00875
 2.3884

 .37008  
 .35625  
 .37244  

 Chk Pass

  Mn2576A
 257.610 {131}

 (Y_3710A)
 ppm

 .02701      
 .00006
 .23341

 .02703  
 .02706  
 .02694  

 Chk Pass

  Mo2020A
 202.030 {467}

 (Y_2243A)
 ppm

 .11504      
 .00008
 .07216

 .11503  
 .11513  
 .11496  

 Chk Pass

  aN
 330.237 {102}

 (Y_3710R)
 ppm

 1.4780      
  .8176

 55.318

 1.5666  
  .61970  
 2.2477  

 Chk Pass

  Na5895R
 589.592 { 57}

 (Y_3710R)
 ppm

 1.6069      
  .0109

 .67547

 1.5944  
 1.6140  
 1.6122  

 Chk Pass

  Ni2316A
 231.604 {445}

 (Y_2243A)
 ppm

 .05393      
 .00072
 1.3307

 .05311  
 .05443  
 .05425  

 Chk Pass

  P_1782A
 178.284 {489}

 (Y_2243A)
 ppm

 .00198      
 .00280
 141.53

 -.00104  
  .00249  
  .00448  

 Chk Pass

  Pb2203A
 220.353 {153}

 (Y_3710A)
 ppm

 .00407      
 .00280
 68.808

 .00260  
 .00730  
 .00231  

 Chk Pass

  bP
 220.353 {453}

 (Y_2243A)
 ppm

 .01113      
 .00236
 21.193

 .01123  
 .01343  
 .00872  

 Chk Pass

  Sb2068A
 206.833 {463}

 (Y_2243A)
 ppm

 .01791      
 .00245
 13.689

 .01736  
 .02059  
 .01578  

 Chk Pass

10/17/2018Page 483 of 664



Sample Name: 140-12855-a-13-a        Acquired: 10/10/2018 12:51:10        Type: Unk

Method: MT0007(v23) AIR HF 083118(v5)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  Se1960A
 196.090 {472}

 (Y_2243A)
 ppm

 .00893      
 .00105
 11.809

 .00963  
 .00944  
 .00771  

 Chk Pass

  Si2506R
 250.690 {134}

 (Y_3710R)
 ppm

 1597.9     F 
   13.2

 .82521

 1588.2  
 1592.6  
 1612.9  

 Chk Fail
 1000.0

 -1000.0

  Sn1899A
 189.989 {477}

 (Y_2243A)
 ppm

 .05962      
 .00070
 1.1714

 .05963  
 .05892  
 .06031  

 Chk Pass

  Sr4215R
 421.552 { 80}

 (Y_3710R)
 ppm

 .01909      
 .00009
 .47392

 .01901  
 .01907  
 .01919  

 Chk Pass

  Ti3349R
 334.941 {101}

 (Y_3710R)
 ppm

 .01946      
 .00065
 3.3275

 .01872  
 .01973  
 .01993  

 Chk Pass

  Tl1908A
 190.856 {477}

 (Y_2243A)
 ppm

 -.00045      
  .00009
 20.546

 -.00055  
 -.00041  
 -.00037  

 Chk Pass

  V_2924A
 292.402 {115}

 (Y_3710A)
 ppm

 .00153      
 .00025
 16.470

 .00125  
 .00172  
 .00162  

 Chk Pass

  Zn2138A
 213.856 {457}

 (Y_2243A)
 ppm

 .15101      
 .00015
 .09679

 .15116  
 .15087  
 .15099  

 Chk Pass
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Sample Name: 140-12855-a-13-a        Acquired: 10/10/2018 12:51:10        Type: Unk

Method: MT0007(v23) AIR HF 083118(v5)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Int. Std.
Line
Units
Avg
Stddev
%RSD

#1
#2
#3

  Y_2243A
 224.306 {450}

 Cts/S
 6776.4      

     .7
 .00959

 6776.4  
 6777.0  
 6775.7  

  Y_3710A
 371.030 { 91}

 Cts/S
 222810.      

    247.
 .11096

 222580.  
 222790.  
 223070.  

  Y_3710R
 371.030 { 91}2

 Cts/S
 22715.      

   139.
 .61093

 22872.  
 22664.  
 22610.  
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Sample Name: 140-12855-a-15-a        Acquired: 10/10/2018 12:56:24        Type: Unk

Method: MT0007(v23) AIR HF 083118(v5)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  Ag3280A
 328.068 {103}

 (Y_3710A)
 ppm

 .35298      
 .00186
 .52768

 .35281  
 .35492  
 .35120  

 Chk Pass

  Al3082R
 308.215 {109}

 (Y_3710R)
 ppm

 1.2951      
  .0174

 1.3469

 1.3084  
 1.2753  
 1.3014  

 Chk Pass

  As1890A
 189.042 {478}

 (Y_2243A)
 ppm

 .01202      
 .00092
 7.6704

 .01282  
 .01223  
 .01101  

 Chk Pass

  B_2496A
 249.678 {135}

 (Y_3710A)
 ppm

 123.73     F 
    .87

 .70035

 123.27  
 124.73  
 123.20  

 Chk Fail
 40.000

 -40.000

  Ba4554R
 455.403 { 74}

 (Y_3710R)
 ppm

 .05757      
 .00014
 .24010

 .05766  
 .05742  
 .05765  

 Chk Pass

  Be3130A
 313.042 {108}

 (Y_3710A)
 ppm

 .00002      
 .00001
 41.094

 .00001  
 .00003  
 .00003  

 Chk Pass

  Ca3179R
 317.933 {106}

 (Y_3710R)
 ppm

 6.1205      
  .0259

 .42242

 6.1133  
 6.0989  
 6.1491  

 Chk Pass

  Cd2265A
 226.502 {449}

 (Y_2243A)
 ppm

 -.00107      
  .00014
 13.487

 -.00123  
 -.00103  
 -.00095  

 Chk Pass

  Co2286A
 228.616 {447}

 (Y_2243A)
 ppm

 -.00340      
  .00035
 10.279

 -.00351  
 -.00369  
 -.00301  

 Chk Pass

  Cr2677A
 267.716 {126}

 (Y_3710A)
 ppm

 .03052      
 .00021
 .67746

 .03047  
 .03034  
 .03075  

 Chk Pass

  Cu3247A
 324.754 {104}

 (Y_3710A)
 ppm

 .01505      
 .00006
 .40069

 .01512  
 .01503  
 .01501  

 Chk Pass

  Fe2599R
 259.940 {130}

 (Y_3710R)
 ppm

 1.9215      
  .0134

 .69948

 1.9291  
 1.9060  
 1.9294  

 Chk Pass
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Sample Name: 140-12855-a-15-a        Acquired: 10/10/2018 12:56:24        Type: Unk

Method: MT0007(v23) AIR HF 083118(v5)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  K_7664R
 766.490 { 44}

 (Y_3710R)
 ppm

 .65895      
 .00573
 .86995

 .66556  
 .65525  
 .65606  

 Chk Pass

  Li6707R
 670.784 { 50}

 (Y_3710R)
 ppm

 .00151      
 .00092
 60.905

 .00130  
 .00252  
 .00072  

 Chk Pass

  Mg2790R
 279.079 {121}

 (Y_3710R)
 ppm

 .26584      
 .00753
 2.8311

 .27326  
 .26605  
 .25822  

 Chk Pass

  Mn2576A
 257.610 {131}

 (Y_3710A)
 ppm

 .02511      
 .00018
 .72543

 .02512  
 .02529  
 .02493  

 Chk Pass

  Mo2020A
 202.030 {467}

 (Y_2243A)
 ppm

 .11262      
 .00019
 .17031

 .11277  
 .11240  
 .11268  

 Chk Pass

  aN
 330.237 {102}

 (Y_3710R)
 ppm

 .78321      
 .42688
 54.505

 .99062  
 1.0667  
  .29225  

 Chk Pass

  Na5895R
 589.592 { 57}

 (Y_3710R)
 ppm

 1.0774      
  .0075

 .69552

 1.0846  
 1.0696  
 1.0778  

 Chk Pass

  Ni2316A
 231.604 {445}

 (Y_2243A)
 ppm

 .04591      
 .00093
 2.0322

 .04602  
 .04493  
 .04678  

 Chk Pass

  P_1782A
 178.284 {489}

 (Y_2243A)
 ppm

 .00075      
 .00084
 111.59

 .00162  
 .00067  

 -.00005  

 Chk Pass

  Pb2203A
 220.353 {153}

 (Y_3710A)
 ppm

 .00486      
 .00232
 47.759

 .00224  
 .00571  
 .00665  

 Chk Pass

  bP
 220.353 {453}

 (Y_2243A)
 ppm

 .01111      
 .00236
 21.233

 .01283  
 .01207  
 .00842  

 Chk Pass

  Sb2068A
 206.833 {463}

 (Y_2243A)
 ppm

 .01056      
 .00130
 12.335

 .01196  
 .01037  
 .00937  

 Chk Pass
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Sample Name: 140-12855-a-15-a        Acquired: 10/10/2018 12:56:24        Type: Unk

Method: MT0007(v23) AIR HF 083118(v5)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  Se1960A
 196.090 {472}

 (Y_2243A)
 ppm

 .00614      
 .00139
 22.668

 .00538  
 .00775  
 .00530  

 Chk Pass

  Si2506R
 250.690 {134}

 (Y_3710R)
 ppm

 1610.1     F 
   15.6

 .96628

 1612.2  
 1593.7  
 1624.6  

 Chk Fail
 1000.0

 -1000.0

  Sn1899A
 189.989 {477}

 (Y_2243A)
 ppm

 .04773      
 .00035
 .73764

 .04814  
 .04752  
 .04754  

 Chk Pass

  Sr4215R
 421.552 { 80}

 (Y_3710R)
 ppm

 .02492      
 .00008
 .31733

 .02491  
 .02484  
 .02500  

 Chk Pass

  Ti3349R
 334.941 {101}

 (Y_3710R)
 ppm

 .02253      
 .00021
 .95128

 .02271  
 .02230  
 .02260  

 Chk Pass

  Tl1908A
 190.856 {477}

 (Y_2243A)
 ppm

 -.00122      
  .00103
 84.443

 -.00043  
 -.00238  
 -.00084  

 Chk Pass

  V_2924A
 292.402 {115}

 (Y_3710A)
 ppm

 .00140      
 .00023
 16.724

 .00120  
 .00134  
 .00166  

 Chk Pass

  Zn2138A
 213.856 {457}

 (Y_2243A)
 ppm

 .12146      
 .00030
 .24521

 .12142  
 .12118  
 .12177  

 Chk Pass
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Sample Name: 140-12855-a-15-a        Acquired: 10/10/2018 12:56:24        Type: Unk

Method: MT0007(v23) AIR HF 083118(v5)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Int. Std.
Line
Units
Avg
Stddev
%RSD

#1
#2
#3

  Y_2243A
 224.306 {450}

 Cts/S
 6794.6      

    4.9
 .07248

 6789.0  
 6798.3  
 6796.6  

  Y_3710A
 371.030 { 91}

 Cts/S
 224710.      

    398.
 .17707

 224460.  
 224500.  
 225170.  

  Y_3710R
 371.030 { 91}2

 Cts/S
 22588.      

   127.
 .56177

 22468.  
 22721.  
 22576.  
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Sample Name: 140-12855-a-17-a        Acquired: 10/10/2018 13:01:39        Type: Unk

Method: MT0007(v23) AIR HF 083118(v5)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  Ag3280A
 328.068 {103}

 (Y_3710A)
 ppm

 .29753      
 .00009
 .03167

 .29761  
 .29743  
 .29757  

 Chk Pass

  Al3082R
 308.215 {109}

 (Y_3710R)
 ppm

 1.2703      
  .0023

 .18419

 1.2676  
 1.2717  
 1.2715  

 Chk Pass

  As1890A
 189.042 {478}

 (Y_2243A)
 ppm

 .01091      
 .00096
 8.7813

 .00999  
 .01084  
 .01190  

 Chk Pass

  B_2496A
 249.678 {135}

 (Y_3710A)
 ppm

 125.51     F 
    .77

 .61617

 125.23  
 124.92  
 126.39  

 Chk Fail
 40.000

 -40.000

  Ba4554R
 455.403 { 74}

 (Y_3710R)
 ppm

 .06028      
 .00005
 .07894

 .06022  
 .06030  
 .06031  

 Chk Pass

  Be3130A
 313.042 {108}

 (Y_3710A)
 ppm

 .00001      
 .00001
 74.543

 .00001  
 .00000  
 .00001  

 Chk Pass

  Ca3179R
 317.933 {106}

 (Y_3710R)
 ppm

 5.1722      
  .0221

 .42666

 5.1972  
 5.1642  
 5.1553  

 Chk Pass

  Cd2265A
 226.502 {449}

 (Y_2243A)
 ppm

 -.00103      
  .00009
 8.4275

 -.00112  
 -.00096  
 -.00100  

 Chk Pass

  Co2286A
 228.616 {447}

 (Y_2243A)
 ppm

 .00101      
 .00029
 28.566

 .00134  
 .00087  
 .00082  

 Chk Pass

  Cr2677A
 267.716 {126}

 (Y_3710A)
 ppm

 .20404      
 .00149
 .73135

 .20271  
 .20374  
 .20565  

 Chk Pass

  Cu3247A
 324.754 {104}

 (Y_3710A)
 ppm

 .03849      
 .00013
 .34144

 .03842  
 .03864  
 .03840  

 Chk Pass

  Fe2599R
 259.940 {130}

 (Y_3710R)
 ppm

 5.2238      
  .0200

 .38258

 5.2468  
 5.2105  
 5.2141  

 Chk Pass
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Sample Name: 140-12855-a-17-a        Acquired: 10/10/2018 13:01:39        Type: Unk

Method: MT0007(v23) AIR HF 083118(v5)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  K_7664R
 766.490 { 44}

 (Y_3710R)
 ppm

 .71381      
 .00885
 1.2405

 .70359  
 .71889  
 .71897  

 Chk Pass

  Li6707R
 670.784 { 50}

 (Y_3710R)
 ppm

 .00176      
 .00082
 46.871

 .00095  
 .00174  
 .00260  

 Chk Pass

  Mg2790R
 279.079 {121}

 (Y_3710R)
 ppm

 .28565      
 .00867
 3.0358

 .29554  
 .28206  
 .27934  

 Chk Pass

  Mn2576A
 257.610 {131}

 (Y_3710A)
 ppm

 .08421      
 .00038
 .44555

 .08382  
 .08423  
 .08457  

 Chk Pass

  Mo2020A
 202.030 {467}

 (Y_2243A)
 ppm

 .11841      
 .00121
 1.0246

 .11918  
 .11904  
 .11701  

 Chk Pass

  aN
 330.237 {102}

 (Y_3710R)
 ppm

 1.1340      
  .7895

 69.619

 2.0383  
  .78230  
  .58154  

 Chk Pass

  Na5895R
 589.592 { 57}

 (Y_3710R)
 ppm

 1.2846      
  .0037

 .28797

 1.2831  
 1.2819  
 1.2888  

 Chk Pass

  Ni2316A
 231.604 {445}

 (Y_2243A)
 ppm

 .28664      
 .00251
 .87441

 .28833  
 .28784  
 .28376  

 Chk Pass

  P_1782A
 178.284 {489}

 (Y_2243A)
 ppm

 .01356      
 .00327
 24.123

 .01443  
 .00994  
 .01631  

 Chk Pass

  Pb2203A
 220.353 {153}

 (Y_3710A)
 ppm

 .00205      
 .00254
 123.68

 -.00088  
  .00345  
  .00358  

 Chk Pass

  bP
 220.353 {453}

 (Y_2243A)
 ppm

 .01140      
 .00123
 10.784

 .00999  
 .01198  
 .01223  

 Chk Pass

  Sb2068A
 206.833 {463}

 (Y_2243A)
 ppm

 .01005      
 .00138
 13.695

 .00877  
 .01150  
 .00988  

 Chk Pass

10/17/2018Page 491 of 664



Sample Name: 140-12855-a-17-a        Acquired: 10/10/2018 13:01:39        Type: Unk

Method: MT0007(v23) AIR HF 083118(v5)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  Se1960A
 196.090 {472}

 (Y_2243A)
 ppm

 .00881      
 .00191
 21.677

 .01041  
 .00670  
 .00933  

 Chk Pass

  Si2506R
 250.690 {134}

 (Y_3710R)
 ppm

 1597.2     F 
   15.3

 .95940

 1614.9  
 1588.4  
 1588.2  

 Chk Fail
 1000.0

 -1000.0

  Sn1899A
 189.989 {477}

 (Y_2243A)
 ppm

 .03079      
 .00021
 .68368

 .03104  
 .03068  
 .03066  

 Chk Pass

  Sr4215R
 421.552 { 80}

 (Y_3710R)
 ppm

 .02089      
 .00011
 .50500

 .02095  
 .02076  
 .02095  

 Chk Pass

  Ti3349R
 334.941 {101}

 (Y_3710R)
 ppm

 .02037      
 .00018
 .87962

 .02047  
 .02048  
 .02017  

 Chk Pass

  Tl1908A
 190.856 {477}

 (Y_2243A)
 ppm

 -.00299      
  .00223
 74.354

 -.00554  
 -.00140  
 -.00205  

 Chk Pass

  V_2924A
 292.402 {115}

 (Y_3710A)
 ppm

 .00167      
 .00010
 6.2195

 .00179  
 .00163  
 .00160  

 Chk Pass

  Zn2138A
 213.856 {457}

 (Y_2243A)
 ppm

 .17399      
 .00103
 .59136

 .17443  
 .17474  
 .17282  

 Chk Pass
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Sample Name: 140-12855-a-17-a        Acquired: 10/10/2018 13:01:39        Type: Unk

Method: MT0007(v23) AIR HF 083118(v5)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Int. Std.
Line
Units
Avg
Stddev
%RSD

#1
#2
#3

  Y_2243A
 224.306 {450}

 Cts/S
 6774.8      

   36.2
 .53456

 6747.8  
 6760.6  
 6815.9  

  Y_3710A
 371.030 { 91}

 Cts/S
 222270.      

    621.
 .27956

 221570.  
 222740.  
 222500.  

  Y_3710R
 371.030 { 91}2

 Cts/S
 22581.      

   285.
 1.2620

 22260.  
 22680.  
 22803.  
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Sample Name: 140-12855-a-19-a        Acquired: 10/10/2018 13:06:52        Type: Unk

Method: MT0007(v23) AIR HF 083118(v5)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  Ag3280A
 328.068 {103}

 (Y_3710A)
 ppm

 .38035      
 .00079
 .20742

 .37983  
 .37996  
 .38126  

 Chk Pass

  Al3082R
 308.215 {109}

 (Y_3710R)
 ppm

 1.0850      
  .0049

 .45181

 1.0820  
 1.0823  
 1.0906  

 Chk Pass

  As1890A
 189.042 {478}

 (Y_2243A)
 ppm

 .01208      
 .00101
 8.3820

 .01134  
 .01323  
 .01165  

 Chk Pass

  B_2496A
 249.678 {135}

 (Y_3710A)
 ppm

 124.43     F 
    .21

 .16589

 124.44  
 124.22  
 124.63  

 Chk Fail
 40.000

 -40.000

  Ba4554R
 455.403 { 74}

 (Y_3710R)
 ppm

 .06471      
 .00010
 .15156

 .06475  
 .06459  
 .06477  

 Chk Pass

  Be3130A
 313.042 {108}

 (Y_3710A)
 ppm

 .00001      
 .00001
 88.010

 .00000  
 .00000  
 .00001  

 Chk Pass

  Ca3179R
 317.933 {106}

 (Y_3710R)
 ppm

 1.1361      
  .0036

 .31207

 1.1324  
 1.1394  
 1.1366  

 Chk Pass

  Cd2265A
 226.502 {449}

 (Y_2243A)
 ppm

 -.00150      
  .00002
 1.6187

 -.00153  
 -.00148  
 -.00150  

 Chk Pass

  Co2286A
 228.616 {447}

 (Y_2243A)
 ppm

 -.00352      
  .00072
 20.557

 -.00435  
 -.00307  
 -.00313  

 Chk Pass

  Cr2677A
 267.716 {126}

 (Y_3710A)
 ppm

 .02669      
 .00011
 .42746

 .02659  
 .02682  
 .02667  

 Chk Pass

  Cu3247A
 324.754 {104}

 (Y_3710A)
 ppm

 .00755      
 .00011
 1.4877

 .00753  
 .00745  
 .00767  

 Chk Pass

  Fe2599R
 259.940 {130}

 (Y_3710R)
 ppm

 .39028      
 .00520
 1.3332

 .38823  
 .38642  
 .39620  

 Chk Pass
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Sample Name: 140-12855-a-19-a        Acquired: 10/10/2018 13:06:52        Type: Unk

Method: MT0007(v23) AIR HF 083118(v5)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  K_7664R
 766.490 { 44}

 (Y_3710R)
 ppm

 .14800      
 .01896
 12.812

 .12611  
 .15934  
 .15856  

 Chk Pass

  Li6707R
 670.784 { 50}

 (Y_3710R)
 ppm

 .00153      
 .00001
 .68181

 .00152  
 .00154  
 .00152  

 Chk Pass

  Mg2790R
 279.079 {121}

 (Y_3710R)
 ppm

 .21742      
 .01106
 5.0855

 .21354  
 .20883  
 .22990  

 Chk Pass

  Mn2576A
 257.610 {131}

 (Y_3710A)
 ppm

 .00951      
 .00011
 1.1870

 .00938  
 .00958  
 .00958  

 Chk Pass

  Mo2020A
 202.030 {467}

 (Y_2243A)
 ppm

 .11159      
 .00066
 .58920

 .11084  
 .11181  
 .11210  

 Chk Pass

  aN
 330.237 {102}

 (Y_3710R)
 ppm

 .54054      
 .53903
 99.722

 -.06253  
  .97546  
  .70868  

 Chk Pass

  Na5895R
 589.592 { 57}

 (Y_3710R)
 ppm

 .40663      
 .00837
 2.0574

 .39842  
 .41515  
 .40632  

 Chk Pass

  Ni2316A
 231.604 {445}

 (Y_2243A)
 ppm

 .02463      
 .00108
 4.3805

 .02339  
 .02536  
 .02513  

 Chk Pass

  P_1782A
 178.284 {489}

 (Y_2243A)
 ppm

 -.01764      
  .00203
 11.494

 -.01998  
 -.01647  
 -.01647  

 Chk Pass

  Pb2203A
 220.353 {153}

 (Y_3710A)
 ppm

 -.00044      
  .00116
 261.98

 -.00170  
  .00059  
 -.00022  

 Chk Pass

  bP
 220.353 {453}

 (Y_2243A)
 ppm

 .00824      
 .00483
 58.588

 .01332  
 .00766  
 .00372  

 Chk Pass

  Sb2068A
 206.833 {463}

 (Y_2243A)
 ppm

 .00902      
 .00075
 8.3249

 .00910  
 .00823  
 .00973  

 Chk Pass
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Sample Name: 140-12855-a-19-a        Acquired: 10/10/2018 13:06:52        Type: Unk

Method: MT0007(v23) AIR HF 083118(v5)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  Se1960A
 196.090 {472}

 (Y_2243A)
 ppm

 .00393      
 .00256
 65.214

 .00590  
 .00486  
 .00103  

 Chk Pass

  Si2506R
 250.690 {134}

 (Y_3710R)
 ppm

 1588.2     F 
   23.3

 1.4645

 1562.2  
 1595.4  
 1607.0  

 Chk Fail
 1000.0

 -1000.0

  Sn1899A
 189.989 {477}

 (Y_2243A)
 ppm

 -.00262      
  .00017
 6.4886

 -.00275  
 -.00243  
 -.00267  

 Chk Pass

  Sr4215R
 421.552 { 80}

 (Y_3710R)
 ppm

 .00630      
 .00015
 2.4249

 .00635  
 .00613  
 .00642  

 Chk Pass

  Ti3349R
 334.941 {101}

 (Y_3710R)
 ppm

 .01171      
 .00051
 4.3544

 .01170  
 .01222  
 .01120  

 Chk Pass

  Tl1908A
 190.856 {477}

 (Y_2243A)
 ppm

 -.00309      
  .00133
 42.903

 -.00363  
 -.00407  
 -.00158  

 Chk Pass

  V_2924A
 292.402 {115}

 (Y_3710A)
 ppm

 .00119      
 .00004
 3.1401

 .00119  
 .00115  
 .00123  

 Chk Pass

  Zn2138A
 213.856 {457}

 (Y_2243A)
 ppm

 .05077      
 .00032
 .63616

 .05069  
 .05049  
 .05112  

 Chk Pass
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Sample Name: 140-12855-a-19-a        Acquired: 10/10/2018 13:06:52        Type: Unk

Method: MT0007(v23) AIR HF 083118(v5)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Int. Std.
Line
Units
Avg
Stddev
%RSD

#1
#2
#3

  Y_2243A
 224.306 {450}

 Cts/S
 6777.7      

    3.6
 .05378

 6773.6  
 6779.4  
 6780.3  

  Y_3710A
 371.030 { 91}

 Cts/S
 223080.      

    594.
 .26648

 223260.  
 223560.  
 222410.  

  Y_3710R
 371.030 { 91}2

 Cts/S
 22741.      

   156.
 .68473

 22899.  
 22587.  
 22738.  
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Sample Name: CRI        Acquired: 10/10/2018 13:12:05        Type: QC

Method: MT0007(v23) AIR HF 083118(v5)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

  Ag3280A
 328.068 {103}

 (Y_3710A)
 ppm

 .01044      
 .00042
 3.9762

 .01092  
 .01021  
 .01019  

 Chk Pass

  Al3082R
 308.215 {109}

 (Y_3710R)
 ppm

 .17569      
 .00945
 5.3816

 .18621  
 .16792  
 .17293  

 Chk Pass

  As1890A
 189.042 {478}

 (Y_2243A)
 ppm

 .00991      
 .00004
 .35324

 .00987  
 .00994  
 .00993  

 Chk Pass

  B_2496A
 249.678 {135}

 (Y_3710A)
 ppm

 .23464      
 .00235
 1.0014

 .23256  
 .23417  
 .23719  

 Chk Pass

  Ba4554R
 455.403 { 74}

 (Y_3710R)
 ppm

 .01049      
 .00002
 .22681

 .01046  
 .01050  
 .01050  

 Chk Pass

  Be3130A
 313.042 {108}

 (Y_3710A)
 ppm

 .00550      
 .00002
 .39949

 .00550  
 .00552  
 .00547  

 Chk Pass

  Ca3179R
 317.933 {106}

 (Y_3710R)
 ppm

 4.8687      
  .0114

 .23421

 4.8782  
 4.8718  
 4.8560  

 Chk Pass

  Cd2265A
 226.502 {449}

 (Y_2243A)
 ppm

 .00557      
 .00009
 1.6848

 .00567  
 .00548  
 .00558  

 Chk Pass

  Co2286A
 228.616 {447}

 (Y_2243A)
 ppm

 .05128      
 .00009
 .17505

 .05125  
 .05121  
 .05138  

 Chk Pass

  Cr2677A
 267.716 {126}

 (Y_3710A)
 ppm

 .01023      
 .00037
 3.6612

 .01009  
 .01066  
 .00995  

 Chk Pass

  Cu3247A
 324.754 {104}

 (Y_3710A)
 ppm

 .02530      
 .00035
 1.3980

 .02558  
 .02541  
 .02490  

 Chk Pass

  Fe2599R
 259.940 {130}

 (Y_3710R)
 ppm

 .10560      
 .00109
 1.0276

 .10672  
 .10455  
 .10551  

 Chk Pass
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Sample Name: CRI        Acquired: 10/10/2018 13:12:05        Type: QC

Method: MT0007(v23) AIR HF 083118(v5)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

  K_7664R
 766.490 { 44}

 (Y_3710R)
 ppm

 5.0130      
  .0169

 .33640

 5.0156  
 4.9951  
 5.0285  

 Chk Pass

  Li6707R
 670.784 { 50}

 (Y_3710R)
 ppm

 .04813      
 .00104
 2.1558

 .04711  
 .04808  
 .04919  

 Chk Pass

  Mg2790R
 279.079 {121}

 (Y_3710R)
 ppm

 4.7333      
  .0429

 .90557

 4.7737  
 4.7379  
 4.6884  

 Chk Pass

  Mn2576A
 257.610 {131}

 (Y_3710A)
 ppm

 .01538      
 .00012
 .74830

 .01550  
 .01527  
 .01539  

 Chk Pass

  Mo2020A
 202.030 {467}

 (Y_2243A)
 ppm

 .04103      
 .00007
 .18026

 .04104  
 .04095  
 .04109  

 Chk Pass

  aN
 330.237 {102}

 (Y_3710R)
 ppm

 4.7632      
  .8622

 18.101

 4.7630  
 5.6255  
 3.9011  

 Chk Pass

  Na5895R
 589.592 { 57}

 (Y_3710R)
 ppm

 4.7758      
  .0150

 .31348

 4.7864  
 4.7824  
 4.7587  

 Chk Pass

  Ni2316A
 231.604 {445}

 (Y_2243A)
 ppm

 .04050      
 .00008
 .19347

 .04054  
 .04041  
 .04056  

 Chk Pass

  P_1782A
 178.284 {489}

 (Y_2243A)
 ppm

 .29092      
 .00282
 .96870

 .29353  
 .29131  
 .28793  

 Chk Pass

  Pb2203A
 220.353 {153}

 (Y_3710A)
 ppm

 .00989      
 .00193
 19.509

 .01067  
 .00770  
 .01131  

 Chk Pass

  bP
 220.353 {453}

 (Y_2243A)
 ppm

 .00881      
 .00074
 8.4084

 .00904  
 .00940  
 .00798  

 Chk Pass

  Sb2068A
 206.833 {463}

 (Y_2243A)
 ppm

 .05459      
 .00129
 2.3643

 .05573  
 .05486  
 .05319  

 Chk Pass
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Sample Name: CRI        Acquired: 10/10/2018 13:12:05        Type: QC

Method: MT0007(v23) AIR HF 083118(v5)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

  Se1960A
 196.090 {472}

 (Y_2243A)
 ppm

 .00963      
 .00198
 20.568

 .00987  
 .01147  
 .00754  

 Chk Pass

  Si2506R
 250.690 {134}

 (Y_3710R)
 ppm

 11.922     F 
   .238

 1.9930

 12.196  
 11.788  
 11.781  

 Chk Fail
 .50000

 50.000%

  Sn1899A
 189.989 {477}

 (Y_2243A)
 ppm

 .10385      
 .00006
 .05617

 .10379  
 .10390  
 .10387  

 Chk Pass

  Sr4215R
 421.552 { 80}

 (Y_3710R)
 ppm

 .05148      
 .00017
 .33831

 .05138  
 .05168  
 .05137  

 Chk Pass

  Ti3349R
 334.941 {101}

 (Y_3710R)
 ppm

 .05179      
 .00036
 .69106

 .05179  
 .05215  
 .05144  

 Chk Pass

  Tl1908A
 190.856 {477}

 (Y_2243A)
 ppm

 .01516     F 
 .00363
 23.978

 .01932  
 .01264  
 .01351  

 Chk Fail
 .01000

 50.000%

  V_2924A
 292.402 {115}

 (Y_3710A)
 ppm

 .02581      
 .00012
 .46798

 .02579  
 .02594  
 .02570  

 Chk Pass

  Zn2138A
 213.856 {457}

 (Y_2243A)
 ppm

 .02074      
 .00009
 .44907

 .02082  
 .02064  
 .02076  

 Chk Pass
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Sample Name: CRI        Acquired: 10/10/2018 13:12:05        Type: QC

Method: MT0007(v23) AIR HF 083118(v5)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Int. Std.
Line
Units
Avg
Stddev
%RSD

#1
#2
#3

  Y_2243A
 224.306 {450}

 Cts/S
 6853.2      

   12.1
 .17588

 6841.1  
 6865.2  
 6853.2  

  Y_3710A
 371.030 { 91}

 Cts/S
 224730.      

    866.
 .38520

 223730.  
 225330.  
 225110.  

  Y_3710R
 371.030 { 91}2

 Cts/S
 22418.      

   165.
 .73727

 22242.  
 22442.  
 22570.  
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Sample Name: CCV        Acquired: 10/10/2018 13:17:02        Type: QC

Method: MT0007(v23) AIR HF 083118(v5)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

  Ag3280A
 328.068 {103}

 (Y_3710A)
 ppm

 .95901      
 .00147
 .15355

 .95926  
 .96035  
 .95743  

 Chk Pass

  Al3082R
 308.215 {109}

 (Y_3710R)
 ppm

 24.810      
   .059

 .23952

 24.865  
 24.819  
 24.747  

 Chk Pass

  As1890A
 189.042 {478}

 (Y_2243A)
 ppm

 .48863      
 .00084
 .17257

 .48896  
 .48768  
 .48927  

 Chk Pass

  B_2496A
 249.678 {135}

 (Y_3710A)
 ppm

 2.0164      
  .0040

 .20043

 2.0123  
 2.0204  
 2.0164  

 Chk Pass

  Ba4554R
 455.403 { 74}

 (Y_3710R)
 ppm

 2.0923      
  .0072

 .34511

 2.0976  
 2.0953  
 2.0841  

 Chk Pass

  Be3130A
 313.042 {108}

 (Y_3710A)
 ppm

 2.0714      
  .0101

 .48766

 2.0598  
 2.0759  
 2.0785  

 Chk Pass

  Ca3179R
 317.933 {106}

 (Y_3710R)
 ppm

 49.210      
   .225

 .45823

 49.470  
 49.083  
 49.076  

 Chk Pass

  Cd2265A
 226.502 {449}

 (Y_2243A)
 ppm

 .51275      
 .00098
 .19132

 .51388  
 .51231  
 .51207  

 Chk Pass

  Co2286A
 228.616 {447}

 (Y_2243A)
 ppm

 2.0678      
  .0038

 .18375

 2.0721  
 2.0663  
 2.0649  

 Chk Pass

  Cr2677A
 267.716 {126}

 (Y_3710A)
 ppm

 2.0579      
  .0074

 .35862

 2.0660  
 2.0561  
 2.0516  

 Chk Pass

  Cu3247A
 324.754 {104}

 (Y_3710A)
 ppm

 2.0408      
  .0057

 .27756

 2.0419  
 2.0458  
 2.0347  

 Chk Pass

  Fe2599R
 259.940 {130}

 (Y_3710R)
 ppm

 26.045      
   .165

 .63423

 26.232  
 25.983  
 25.920  

 Chk Pass
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Sample Name: CCV        Acquired: 10/10/2018 13:17:02        Type: QC

Method: MT0007(v23) AIR HF 083118(v5)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

  K_7664R
 766.490 { 44}

 (Y_3710R)
 ppm

 48.900      
   .136

 .27761

 48.993  
 48.962  
 48.744  

 Chk Pass

  Li6707R
 670.784 { 50}

 (Y_3710R)
 ppm

 1.9256      
  .0063

 .32698

 1.9305  
 1.9277  
 1.9185  

 Chk Pass

  Mg2790R
 279.079 {121}

 (Y_3710R)
 ppm

 49.220      
   .281

 .57144

 49.542  
 49.019  
 49.099  

 Chk Pass

  Mn2576A
 257.610 {131}

 (Y_3710A)
 ppm

 2.0112      
  .0034

 .16656

 2.0143  
 2.0115  
 2.0077  

 Chk Pass

  Mo2020A
 202.030 {467}

 (Y_2243A)
 ppm

 2.0787      
  .0053

 .25409

 2.0847  
 2.0767  
 2.0747  

 Chk Pass

  aN
 330.237 {102}

 (Y_3710R)
 ppm

 48.506      
   .398

 .82054

 48.857  
 48.587  
 48.073  

 Chk Pass

  Na5895R
 589.592 { 57}

 (Y_3710R)
 ppm

 49.474      
   .164

 .33092

 49.637  
 49.476  
 49.310  

 Chk Pass

  Ni2316A
 231.604 {445}

 (Y_2243A)
 ppm

 2.0020      
  .0049

 .24335

 2.0074  
 1.9980  
 2.0006  

 Chk Pass

  P_1782A
 178.284 {489}

 (Y_2243A)
 ppm

 1.9529      
  .0086

 .44074

 1.9610  
 1.9438  
 1.9540  

 Chk Pass

  Pb2203A
 220.353 {153}

 (Y_3710A)
 ppm

 .49785      
 .00036
 .07172

 .49776  
 .49755  
 .49825  

 Chk Pass

  bP
 220.353 {453}

 (Y_2243A)
 ppm

 .50362      
 .00396
 .78570

 .50776  
 .49988  
 .50321  

 Chk Pass

  Sb2068A
 206.833 {463}

 (Y_2243A)
 ppm

 .48404      
 .00281
 .58060

 .48629  
 .48089  
 .48494  

 Chk Pass
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Sample Name: CCV        Acquired: 10/10/2018 13:17:02        Type: QC

Method: MT0007(v23) AIR HF 083118(v5)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

  Se1960A
 196.090 {472}

 (Y_2243A)
 ppm

 .50923      
 .00618
 1.2128

 .50767  
 .50399  
 .51604  

 Chk Pass

  Si2506R
 250.690 {134}

 (Y_3710R)
 ppm

 12.087     F 
   .158

 1.3047

 12.269  
 11.999  
 11.993  

 Chk Fail
 2.0000

 10.500%

  Sn1899A
 189.989 {477}

 (Y_2243A)
 ppm

 2.0475      
  .0043

 .21093

 2.0520  
 2.0469  
 2.0435  

 Chk Pass

  Sr4215R
 421.552 { 80}

 (Y_3710R)
 ppm

 2.0991      
  .0068

 .32547

 2.1056  
 2.0995  
 2.0920  

 Chk Pass

  Ti3349R
 334.941 {101}

 (Y_3710R)
 ppm

 2.0641      
  .0038

 .18482

 2.0680  
 2.0639  
 2.0604  

 Chk Pass

  Tl1908A
 190.856 {477}

 (Y_2243A)
 ppm

 .98028      
 .00382
 .38961

 .97940  
 .97697  
 .98446  

 Chk Pass

  V_2924A
 292.402 {115}

 (Y_3710A)
 ppm

 2.0786      
  .0055

 .26609

 2.0831  
 2.0803  
 2.0724  

 Chk Pass

  Zn2138A
 213.856 {457}

 (Y_2243A)
 ppm

 2.0657      
  .0046

 .22466

 2.0710  
 2.0623  
 2.0640  

 Chk Pass
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Sample Name: CCV        Acquired: 10/10/2018 13:17:02        Type: QC

Method: MT0007(v23) AIR HF 083118(v5)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Int. Std.
Line
Units
Avg
Stddev
%RSD

#1
#2
#3

  Y_2243A
 224.306 {450}

 Cts/S
 6670.8      

   38.8
 .58109

 6626.4  
 6688.1  
 6697.9  

  Y_3710A
 371.030 { 91}

 Cts/S
 221730.      

   1074.
 .48417

 220970.  
 221260.  
 222960.  

  Y_3710R
 371.030 { 91}2

 Cts/S
 22089.      

   209.
 .94440

 21857.  
 22261.  
 22149.  
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Sample Name: CCB        Acquired: 10/10/2018 13:21:54        Type: Unk

Method: MT0007(v23) AIR HF 083118(v5)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  Ag3280A
 328.068 {103}

 (Y_3710A)
 ppm

 .00063      
 .00014
 22.106

 .00074  
 .00047  
 .00067  

 Chk Pass

  Al3082R
 308.215 {109}

 (Y_3710R)
 ppm

 .00480      
 .00361
 75.307

 .00889  
 .00205  
 .00345  

 Chk Pass

  As1890A
 189.042 {478}

 (Y_2243A)
 ppm

 .00030      
 .00068
 227.06

 -.00007  
  .00108  
 -.00011  

 Chk Pass

  B_2496A
 249.678 {135}

 (Y_3710A)
 ppm

 .04728      
 .00193
 4.0903

 .04511  
 .04790  
 .04883  

 Chk Pass

  Ba4554R
 455.403 { 74}

 (Y_3710R)
 ppm

 .00001      
 .00004
 295.88

 .00003  
 -.00003  
  .00005  

 Chk Pass

  Be3130A
 313.042 {108}

 (Y_3710A)
 ppm

 -.00002      
  .00002
 92.407

 -.00000  
 -.00002  
 -.00004  

 Chk Pass

  Ca3179R
 317.933 {106}

 (Y_3710R)
 ppm

 .00423      
 .00100
 23.562

 .00321  
 .00429  
 .00520  

 Chk Pass

  Cd2265A
 226.502 {449}

 (Y_2243A)
 ppm

 .00016      
 .00006
 37.460

 .00015  
 .00023  
 .00011  

 Chk Pass

  Co2286A
 228.616 {447}

 (Y_2243A)
 ppm

 .00008      
 .00024
 312.99

 .00032  
 .00007  

 -.00016  

 Chk Pass

  Cr2677A
 267.716 {126}

 (Y_3710A)
 ppm

 -.00021      
  .00008
 37.363

 -.00015  
 -.00018  
 -.00030  

 Chk Pass

  Cu3247A
 324.754 {104}

 (Y_3710A)
 ppm

 .00067      
 .00006
 9.4610

 .00073  
 .00060  
 .00067  

 Chk Pass

  Fe2599R
 259.940 {130}

 (Y_3710R)
 ppm

 -.00050      
  .00131
 262.36

  .00024  
 -.00202  
  .00028  

 Chk Pass
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Sample Name: CCB        Acquired: 10/10/2018 13:21:54        Type: Unk

Method: MT0007(v23) AIR HF 083118(v5)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  K_7664R
 766.490 { 44}

 (Y_3710R)
 ppm

 .04439      
 .02261
 50.933

 .06973  
 .03719  
 .02626  

 Chk Pass

  Li6707R
 670.784 { 50}

 (Y_3710R)
 ppm

 .00096      
 .00031
 32.139

 .00062  
 .00104  
 .00121  

 Chk Pass

  Mg2790R
 279.079 {121}

 (Y_3710R)
 ppm

 .00419      
 .01317
 314.73

 .01589  
 .00674  

 -.01008  

 Chk Pass

  Mn2576A
 257.610 {131}

 (Y_3710A)
 ppm

 -.00001      
  .00002
 264.32

 -.00000  
  .00001  
 -.00003  

 Chk Pass

  Mo2020A
 202.030 {467}

 (Y_2243A)
 ppm

 -.00017      
  .00014
 84.845

 -.00005  
 -.00032  
 -.00012  

 Chk Pass

  aN
 330.237 {102}

 (Y_3710R)
 ppm

 .26370      
 .77163
 292.61

 1.1451  
 -.28987  
 -.06414  

 Chk Pass

  Na5895R
 589.592 { 57}

 (Y_3710R)
 ppm

 .00521      
 .00317
 60.834

 .00619  
 .00167  
 .00778  

 Chk Pass

  Ni2316A
 231.604 {445}

 (Y_2243A)
 ppm

 .00053      
 .00013
 24.159

 .00068  
 .00043  
 .00049  

 Chk Pass

  P_1782A
 178.284 {489}

 (Y_2243A)
 ppm

 .00113      
 .00213
 188.48

 .00075  
 -.00078  
  .00343  

 Chk Pass

  Pb2203A
 220.353 {153}

 (Y_3710A)
 ppm

 -.00130      
  .00229
 175.93

 -.00380  
  .00069  
 -.00079  

 Chk Pass

  bP
 220.353 {453}

 (Y_2243A)
 ppm

 -.00171      
  .00120
 70.167

 -.00300  
 -.00154  
 -.00061  

 Chk Pass

  Sb2068A
 206.833 {463}

 (Y_2243A)
 ppm

 -.00321      
  .00130
 40.510

 -.00315  
 -.00194  
 -.00454  

 Chk Pass
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Sample Name: CCB        Acquired: 10/10/2018 13:21:54        Type: Unk

Method: MT0007(v23) AIR HF 083118(v5)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  Se1960A
 196.090 {472}

 (Y_2243A)
 ppm

 .00101      
 .00138
 136.13

 -.00058  
  .00189  
  .00173  

 Chk Pass

  Si2506R
 250.690 {134}

 (Y_3710R)
 ppm

 8.7123     F 
  .1014

 1.1636

 8.8017  
 8.7329  
 8.6021  

 Chk Fail
 .48200

 -.48200

  Sn1899A
 189.989 {477}

 (Y_2243A)
 ppm

 .00017      
 .00051
 296.66

 .00063  
 .00027  

 -.00038  

 Chk Pass

  Sr4215R
 421.552 { 80}

 (Y_3710R)
 ppm

 .00008      
 .00009
 110.13

 .00013  
 -.00002  
  .00014  

 Chk Pass

  Ti3349R
 334.941 {101}

 (Y_3710R)
 ppm

 -.00036      
  .00023
 65.034

 -.00012  
 -.00037  
 -.00058  

 Chk Pass

  Tl1908A
 190.856 {477}

 (Y_2243A)
 ppm

 .00363      
 .00129
 35.432

 .00335  
 .00504  
 .00251  

 Chk Pass

  V_2924A
 292.402 {115}

 (Y_3710A)
 ppm

 .00024      
 .00014
 58.551

 .00015  
 .00017  
 .00041  

 Chk Pass

  Zn2138A
 213.856 {457}

 (Y_2243A)
 ppm

 -.00039      
  .00016
 41.423

 -.00022  
 -.00043  
 -.00054  

 Chk Pass
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Sample Name: CCB        Acquired: 10/10/2018 13:21:54        Type: Unk

Method: MT0007(v23) AIR HF 083118(v5)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Int. Std.
Line
Units
Avg
Stddev
%RSD

#1
#2
#3

  Y_2243A
 224.306 {450}

 Cts/S
 6840.3      

   25.0
 .36494

 6845.0  
 6813.3  
 6862.5  

  Y_3710A
 371.030 { 91}

 Cts/S
 225220.      

    805.
 .35741

 225090.  
 226080.  
 224480.  

  Y_3710R
 371.030 { 91}2

 Cts/S
 22426.      

   208.
 .92932

 22291.  
 22666.  
 22322.  
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Sample Name: 140-12876-a-5-a @2        Acquired: 10/10/2018 13:35:19        Type: Unk

Method: MT0007(v23) AIR HF 083118(v5)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 5ML TO 10ML

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  Ag3280A
 328.068 {103}

 (Y_3710A)
 ppm

 .00050      
 .00025
 49.811

 .00073  
 .00053  
 .00023  

 Chk Pass

  Al3082R
 308.215 {109}

 (Y_3710R)
 ppm

 .24990      
 .01683
 6.7328

 .25848  
 .26071  
 .23052  

 Chk Pass

  As1890A
 189.042 {478}

 (Y_2243A)
 ppm

 .00406      
 .00064
 15.734

 .00336  
 .00461  
 .00421  

 Chk Pass

  B_2496A
 249.678 {135}

 (Y_3710A)
 ppm

 65.652     F 
   .543

 .82711

 65.376  
 66.278  
 65.303  

 Chk Fail
 40.000

 -40.000

  Ba4554R
 455.403 { 74}

 (Y_3710R)
 ppm

 .00600      
 .00016
 2.5998

 .00586  
 .00599  
 .00617  

 Chk Pass

  Be3130A
 313.042 {108}

 (Y_3710A)
 ppm

 -.00003      
  .00001
 36.556

 -.00005  
 -.00003  
 -.00002  

 Chk Pass

  Ca3179R
 317.933 {106}

 (Y_3710R)
 ppm

 .19997      
 .00428
 2.1413

 .19561  
 .20013  
 .20417  

 Chk Pass

  Cd2265A
 226.502 {449}

 (Y_2243A)
 ppm

 -.00044      
  .00005
 11.336

 -.00041  
 -.00041  
 -.00050  

 Chk Pass

  Co2286A
 228.616 {447}

 (Y_2243A)
 ppm

 -.00130      
  .00012
 9.3413

 -.00124  
 -.00145  
 -.00123  

 Chk Pass

  Cr2677A
 267.716 {126}

 (Y_3710A)
 ppm

 .00378      
 .00005
 1.3769

 .00379  
 .00373  
 .00383  

 Chk Pass

  Cu3247A
 324.754 {104}

 (Y_3710A)
 ppm

 .00366      
 .00019
 5.2588

 .00384  
 .00345  
 .00369  

 Chk Pass

  Fe2599R
 259.940 {130}

 (Y_3710R)
 ppm

 .05601      
 .00274
 4.8988

 .05350  
 .05558  
 .05894  

 Chk Pass
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Sample Name: 140-12876-a-5-a @2        Acquired: 10/10/2018 13:35:19        Type: Unk

Method: MT0007(v23) AIR HF 083118(v5)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 5ML TO 10ML

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  K_7664R
 766.490 { 44}

 (Y_3710R)
 ppm

 .12790      
 .00147
 1.1479

 .12928  
 .12635  
 .12807  

 Chk Pass

  Li6707R
 670.784 { 50}

 (Y_3710R)
 ppm

 .00050      
 .00028
 56.304

 .00066  
 .00066  
 .00017  

 Chk Pass

  Mg2790R
 279.079 {121}

 (Y_3710R)
 ppm

 .04028      
 .00261
 6.4845

 .04179  
 .04179  
 .03726  

 Chk Pass

  Mn2576A
 257.610 {131}

 (Y_3710A)
 ppm

 .00167      
 .00003
 1.5022

 .00167  
 .00164  
 .00169  

 Chk Pass

  Mo2020A
 202.030 {467}

 (Y_2243A)
 ppm

 .02257      
 .00034
 1.5224

 .02218  
 .02283  
 .02270  

 Chk Pass

  aN
 330.237 {102}

 (Y_3710R)
 ppm

 .35024      
 .34128
 97.441

 .55212  
 -.04379  
  .54240  

 Chk Pass

  Na5895R
 589.592 { 57}

 (Y_3710R)
 ppm

 .04141      
 .00545
 13.167

 .04649  
 .03565  
 .04209  

 Chk Pass

  Ni2316A
 231.604 {445}

 (Y_2243A)
 ppm

 .00040      
 .00013
 33.788

 .00033  
 .00055  
 .00031  

 Chk Pass

  P_1782A
 178.284 {489}

 (Y_2243A)
 ppm

 -.00678      
  .00149
 21.947

 -.00528  
 -.00826  
 -.00681  

 Chk Pass

  Pb2203A
 220.353 {153}

 (Y_3710A)
 ppm

 -.00323      
  .00141
 43.764

 -.00162  
 -.00424  
 -.00383  

 Chk Pass

  bP
 220.353 {453}

 (Y_2243A)
 ppm

 -.00416      
  .00106
 25.566

 -.00309  
 -.00417  
 -.00522  

 Chk Pass

  Sb2068A
 206.833 {463}

 (Y_2243A)
 ppm

 .00036      
 .00042
 114.17

 .00044  
 -.00008  
  .00074  

 Chk Pass
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Sample Name: 140-12876-a-5-a @2        Acquired: 10/10/2018 13:35:19        Type: Unk

Method: MT0007(v23) AIR HF 083118(v5)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 5ML TO 10ML

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  Se1960A
 196.090 {472}

 (Y_2243A)
 ppm

 -.00024      
  .00292
 1234.3

 -.00361  
  .00134  
  .00156  

 Chk Pass

  Si2506R
 250.690 {134}

 (Y_3710R)
 ppm

 614.23      
  10.57

 1.7215

 607.05  
 609.27  
 626.37  

 Chk Pass

  Sn1899A
 189.989 {477}

 (Y_2243A)
 ppm

 -.00151      
  .00063
 41.658

 -.00169  
 -.00204  
 -.00081  

 Chk Pass

  Sr4215R
 421.552 { 80}

 (Y_3710R)
 ppm

 .00112      
 .00006
 5.1402

 .00110  
 .00119  
 .00108  

 Chk Pass

  Ti3349R
 334.941 {101}

 (Y_3710R)
 ppm

 .00374      
 .00066
 17.717

 .00448  
 .00320  
 .00355  

 Chk Pass

  Tl1908A
 190.856 {477}

 (Y_2243A)
 ppm

 .00161      
 .00205
 127.31

 .00148  
 -.00037  
  .00373  

 Chk Pass

  V_2924A
 292.402 {115}

 (Y_3710A)
 ppm

 .00016      
 .00026
 157.25

 .00045  
 .00007  

 -.00004  

 Chk Pass

  Zn2138A
 213.856 {457}

 (Y_2243A)
 ppm

 .01376      
 .00005
 .34040

 .01375  
 .01372  
 .01381  

 Chk Pass
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Sample Name: 140-12876-a-5-a @2        Acquired: 10/10/2018 13:35:19        Type: Unk

Method: MT0007(v23) AIR HF 083118(v5)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 5ML TO 10ML

Int. Std.
Line
Units
Avg
Stddev
%RSD

#1
#2
#3

  Y_2243A
 224.306 {450}

 Cts/S
 6784.5      

    8.5
 .12555

 6788.1  
 6790.7  
 6774.8  

  Y_3710A
 371.030 { 91}

 Cts/S
 224460.      

    307.
 .13686

 224580.  
 224120.  
 224700.  

  Y_3710R
 371.030 { 91}2

 Cts/S
 22361.      

   169.
 .75587

 22541.  
 22335.  
 22206.  
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Sample Name: 12876-a-1-a mdlv @2        Acquired: 10/10/2018 13:40:30        Type: Unk

Method: MT0007(v23) AIR HF 083118(v5)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 5ML TO 10ML

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  Ag3280A
 328.068 {103}

 (Y_3710A)
 ppm

 .00512      
 .00013
 2.5834

 .00497  
 .00519  
 .00520  

 Chk Pass

  Al3082R
 308.215 {109}

 (Y_3710R)
 ppm

 .35591      
 .01010
 2.8384

 .35327  
 .36707  
 .34739  

 Chk Pass

  As1890A
 189.042 {478}

 (Y_2243A)
 ppm

 .00871      
 .00174
 20.012

 .00846  
 .00710  
 .01056  

 Chk Pass

  B_2496A
 249.678 {135}

 (Y_3710A)
 ppm

 65.786     F 
   .185

 .28133

 65.594  
 65.964  
 65.801  

 Chk Fail
 40.000

 -40.000

  Ba4554R
 455.403 { 74}

 (Y_3710R)
 ppm

 .01238      
 .00008
 .61257

 .01238  
 .01245  
 .01230  

 Chk Pass

  Be3130A
 313.042 {108}

 (Y_3710A)
 ppm

 .00046      
 .00001
 1.6386

 .00045  
 .00047  
 .00047  

 Chk Pass

  Ca3179R
 317.933 {106}

 (Y_3710R)
 ppm

 .78699      
 .00492
 .62453

 .78150  
 .78852  
 .79096  

 Chk Pass

  Cd2265A
 226.502 {449}

 (Y_2243A)
 ppm

 .00212      
 .00006
 2.8246

 .00211  
 .00206  
 .00218  

 Chk Pass

  Co2286A
 228.616 {447}

 (Y_2243A)
 ppm

 .00857      
 .00014
 1.6728

 .00870  
 .00859  
 .00842  

 Chk Pass

  Cr2677A
 267.716 {126}

 (Y_3710A)
 ppm

 .00902      
 .00006
 .61861

 .00900  
 .00898  
 .00908  

 Chk Pass

  Cu3247A
 324.754 {104}

 (Y_3710A)
 ppm

 .00936      
 .00035
 3.7148

 .00972  
 .00902  
 .00934  

 Chk Pass

  Fe2599R
 259.940 {130}

 (Y_3710R)
 ppm

 .10345      
 .00209
 2.0215

 .10216  
 .10233  
 .10586  

 Chk Pass

10/17/2018Page 514 of 664



Sample Name: 12876-a-1-a mdlv @2        Acquired: 10/10/2018 13:40:30        Type: Unk

Method: MT0007(v23) AIR HF 083118(v5)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 5ML TO 10ML

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  K_7664R
 766.490 { 44}

 (Y_3710R)
 ppm

 1.0925      
  .0069

 .63388

 1.0861  
 1.0998  
 1.0917  

 Chk Pass

  Li6707R
 670.784 { 50}

 (Y_3710R)
 ppm

 .00859      
 .00035
 4.0873

 .00900  
 .00842  
 .00837  

 Chk Pass

  Mg2790R
 279.079 {121}

 (Y_3710R)
 ppm

 .29306      
 .01196
 4.0806

 .28478  
 .30677  
 .28762  

 Chk Pass

  Mn2576A
 257.610 {131}

 (Y_3710A)
 ppm

 .00920      
 .00003
 .30897

 .00918  
 .00919  
 .00923  

 Chk Pass

  Mo2020A
 202.030 {467}

 (Y_2243A)
 ppm

 .04422      
 .00020
 .46132

 .04440  
 .04426  
 .04400  

 Chk Pass

  aN
 330.237 {102}

 (Y_3710R)
 ppm

 2.9060      
  .4921

 16.934

 2.6214  
 2.6223  
 3.4742  

 Chk Pass

  Na5895R
 589.592 { 57}

 (Y_3710R)
 ppm

 2.4317      
  .0096

 .39312

 2.4369  
 2.4207  
 2.4376  

 Chk Pass

  Ni2316A
 231.604 {445}

 (Y_2243A)
 ppm

 .01931      
 .00027
 1.3885

 .01900  
 .01947  
 .01947  

 Chk Pass

  P_1782A
 178.284 {489}

 (Y_2243A)
 ppm

 .06022      
 .00184
 3.0594

 .06153  
 .06101  
 .05811  

 Chk Pass

  Pb2203A
 220.353 {153}

 (Y_3710A)
 ppm

 .00258      
 .00099
 38.548

 .00369  
 .00229  
 .00176  

 Chk Pass

  bP
 220.353 {453}

 (Y_2243A)
 ppm

 .00351      
 .00148
 42.152

 .00514  
 .00226  
 .00313  

 Chk Pass

  Sb2068A
 206.833 {463}

 (Y_2243A)
 ppm

 .01619      
 .00047
 2.9337

 .01663  
 .01569  
 .01625  

 Chk Pass
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Sample Name: 12876-a-1-a mdlv @2        Acquired: 10/10/2018 13:40:30        Type: Unk

Method: MT0007(v23) AIR HF 083118(v5)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 5ML TO 10ML

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  Se1960A
 196.090 {472}

 (Y_2243A)
 ppm

 .00470      
 .00190
 40.451

 .00616  
 .00255  
 .00540  

 Chk Pass

  Si2506R
 250.690 {134}

 (Y_3710R)
 ppm

 656.40      
   4.27

 .65117

 652.88  
 655.17  
 661.16  

 Chk Pass

  Sn1899A
 189.989 {477}

 (Y_2243A)
 ppm

 .04676      
 .00079
 1.6987

 .04739  
 .04702  
 .04587  

 Chk Pass

  Sr4215R
 421.552 { 80}

 (Y_3710R)
 ppm

 .01436      
 .00003
 .20022

 .01438  
 .01433  
 .01436  

 Chk Pass

  Ti3349R
 334.941 {101}

 (Y_3710R)
 ppm

 .02931      
 .00071
 2.4389

 .02979  
 .02965  
 .02849  

 Chk Pass

  Tl1908A
 190.856 {477}

 (Y_2243A)
 ppm

 .00638      
 .00320
 50.116

 .00327  
 .00622  
 .00966  

 Chk Pass

  V_2924A
 292.402 {115}

 (Y_3710A)
 ppm

 .00566      
 .00002
 .28981

 .00567  
 .00567  
 .00564  

 Chk Pass

  Zn2138A
 213.856 {457}

 (Y_2243A)
 ppm

 .01715      
 .00014
 .83608

 .01712  
 .01731  
 .01702  

 Chk Pass
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Sample Name: 12876-a-1-a mdlv @2        Acquired: 10/10/2018 13:40:30        Type: Unk

Method: MT0007(v23) AIR HF 083118(v5)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 5ML TO 10ML

Int. Std.
Line
Units
Avg
Stddev
%RSD

#1
#2
#3

  Y_2243A
 224.306 {450}

 Cts/S
 6818.9      

   65.1
 .95532

 6755.7  
 6815.3  
 6885.8  

  Y_3710A
 371.030 { 91}

 Cts/S
 224210.      

    924.
 .41189

 223450.  
 223960.  
 225240.  

  Y_3710R
 371.030 { 91}2

 Cts/S
 22769.      

   126.
 .55216

 22908.  
 22735.  
 22663.  
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Sample Name: 140-12832-a-1-a @2        Acquired: 10/10/2018 13:45:37        Type: Unk

Method: MT0007(v23) AIR HF 083118(v5)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 5ML TO 10ML

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  Ag3280A
 328.068 {103}

 (Y_3710A)
 ppm

 .01985      
 .00015
 .77147

 .01972  
 .02002  
 .01981  

 Chk Pass

  Al3082R
 308.215 {109}

 (Y_3710R)
 ppm

 2.0353      
  .0148

 .72907

 2.0235  
 2.0305  
 2.0519  

 Chk Pass

  As1890A
 189.042 {478}

 (Y_2243A)
 ppm

 .48564      
 .00429
 .88321

 .48625  
 .48958  
 .48107  

 Chk Pass

  B_2496A
 249.678 {135}

 (Y_3710A)
 ppm

 64.073     F 
   .439

 .68545

 64.408  
 63.576  
 64.234  

 Chk Fail
 40.000

 -40.000

  Ba4554R
 455.403 { 74}

 (Y_3710R)
 ppm

 .05263      
 .00010
 .18576

 .05259  
 .05274  
 .05256  

 Chk Pass

  Be3130A
 313.042 {108}

 (Y_3710A)
 ppm

 .01922      
 .00010
 .50008

 .01933  
 .01916  
 .01917  

 Chk Pass

  Ca3179R
 317.933 {106}

 (Y_3710R)
 ppm

 1.5609      
  .0099

 .63302

 1.5561  
 1.5723  
 1.5544  

 Chk Pass

  Cd2265A
 226.502 {449}

 (Y_2243A)
 ppm

 .08586      
 .00017
 .19512

 .08568  
 .08601  
 .08590  

 Chk Pass

  Co2286A
 228.616 {447}

 (Y_2243A)
 ppm

 .09704      
 .00011
 .10960

 .09696  
 .09716  
 .09700  

 Chk Pass

  Cr2677A
 267.716 {126}

 (Y_3710A)
 ppm

 .07320      
 .00049
 .67068

 .07352  
 .07345  
 .07264  

 Chk Pass

  Cu3247A
 324.754 {104}

 (Y_3710A)
 ppm

 2.4645      
  .0078

 .31513

 2.4566  
 2.4721  
 2.4649  

 Chk Pass

  Fe2599R
 259.940 {130}

 (Y_3710R)
 ppm

 13.018      
   .065

 .50063

 12.974  
 13.093  
 12.988  

 Chk Pass
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Sample Name: 140-12832-a-1-a @2        Acquired: 10/10/2018 13:45:37        Type: Unk

Method: MT0007(v23) AIR HF 083118(v5)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 5ML TO 10ML

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  K_7664R
 766.490 { 44}

 (Y_3710R)
 ppm

 33.565      
   .071

 .21139

 33.532  
 33.646  
 33.515  

 Chk Pass

  Li6707R
 670.784 { 50}

 (Y_3710R)
 ppm

 .72310      
 .00126
 .17447

 .72314  
 .72434  
 .72182  

 Chk Pass

  Mg2790R
 279.079 {121}

 (Y_3710R)
 ppm

 .36693      
 .01441
 3.9269

 .38060  
 .36831  
 .35188  

 Chk Pass

  Mn2576A
 257.610 {131}

 (Y_3710A)
 ppm

 .06166      
 .00016
 .25561

 .06184  
 .06159  
 .06154  

 Chk Pass

  Mo2020A
 202.030 {467}

 (Y_2243A)
 ppm

 .23443      
 .00061
 .25928

 .23498  
 .23453  
 .23378  

 Chk Pass

  aN
 330.237 {102}

 (Y_3710R)
 ppm

 6.4531      
  .4887

 7.5729

 6.8201  
 5.8984  
 6.6408  

 Chk Pass

  Na5895R
 589.592 { 57}

 (Y_3710R)
 ppm

 9.5453      
  .0214

 .22367

 9.5210  
 9.5535  
 9.5613  

 Chk Pass

  Ni2316A
 231.604 {445}

 (Y_2243A)
 ppm

 .58920      
 .00088
 .14976

 .58884  
 .59020  
 .58854  

 Chk Pass

  P_1782A
 178.284 {489}

 (Y_2243A)
 ppm

 11.190      
   .032

 .28279

 11.213  
 11.204  
 11.154  

 Chk Pass

  Pb2203A
 220.353 {153}

 (Y_3710A)
 ppm

 5.9650      
  .0488

 .81802

 6.0214  
 5.9374  
 5.9363  

 Chk Pass

  bP
 220.353 {453}

 (Y_2243A)
 ppm

 6.0396      
  .0023

 .03872

 6.0405  
 6.0414  
 6.0370  

 Chk Pass

  Sb2068A
 206.833 {463}

 (Y_2243A)
 ppm

 .32539      
 .00396
 1.2179

 .32395  
 .32987  
 .32234  

 Chk Pass
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Sample Name: 140-12832-a-1-a @2        Acquired: 10/10/2018 13:45:37        Type: Unk

Method: MT0007(v23) AIR HF 083118(v5)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 5ML TO 10ML

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  Se1960A
 196.090 {472}

 (Y_2243A)
 ppm

 .03681      
 .00263
 7.1364

 .03961  
 .03440  
 .03641  

 Chk Pass

  Si2506R
 250.690 {134}

 (Y_3710R)
 ppm

 826.41      
   4.49

 .54330

 821.79  
 830.76  
 826.68  

 Chk Pass

  Sn1899A
 189.989 {477}

 (Y_2243A)
 ppm

 .29036      
 .00070
 .24003

 .28962  
 .29047  
 .29100  

 Chk Pass

  Sr4215R
 421.552 { 80}

 (Y_3710R)
 ppm

 .04199      
 .00006
 .13160

 .04196  
 .04206  
 .04196  

 Chk Pass

  Ti3349R
 334.941 {101}

 (Y_3710R)
 ppm

 .18267      
 .00017
 .09409

 .18248  
 .18281  
 .18272  

 Chk Pass

  Tl1908A
 190.856 {477}

 (Y_2243A)
 ppm

 .25193      
 .00018
 .07006

 .25185  
 .25180  
 .25213  

 Chk Pass

  V_2924A
 292.402 {115}

 (Y_3710A)
 ppm

 .10053      
 .00063
 .62256

 .10116  
 .09991  
 .10053  

 Chk Pass

  Zn2138A
 213.856 {457}

 (Y_2243A)
 ppm

 10.473     F 
   .017

 .15868

 10.480  
 10.486  
 10.454  

 Chk Fail
 10.000

 -10.000
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Sample Name: 140-12832-a-1-a @2        Acquired: 10/10/2018 13:45:37        Type: Unk

Method: MT0007(v23) AIR HF 083118(v5)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 5ML TO 10ML

Int. Std.
Line
Units
Avg
Stddev
%RSD

#1
#2
#3

  Y_2243A
 224.306 {450}

 Cts/S
 6836.9      

   27.0
 .39562

 6818.7  
 6824.0  
 6868.0  

  Y_3710A
 371.030 { 91}

 Cts/S
 225640.      

   1686.
 .74696

 223730.  
 226900.  
 226300.  

  Y_3710R
 371.030 { 91}2

 Cts/S
 22691.      

   209.
 .91968

 22631.  
 22519.  
 22923.  
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Sample Name: 140-12832-a-6-a @2        Acquired: 10/10/2018 13:50:34        Type: Unk

Method: MT0007(v23) AIR HF 083118(v5)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 5ML TO 10ML

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  Ag3280A
 328.068 {103}

 (Y_3710A)
 ppm

 .01588      
 .00034
 2.1669

 .01611  
 .01548  
 .01604  

 Chk Pass

  Al3082R
 308.215 {109}

 (Y_3710R)
 ppm

 2.3866      
  .0054

 .22655

 2.3862  
 2.3922  
 2.3814  

 Chk Pass

  As1890A
 189.042 {478}

 (Y_2243A)
 ppm

 .42439      
 .00058
 .13575

 .42377  
 .42491  
 .42449  

 Chk Pass

  B_2496A
 249.678 {135}

 (Y_3710A)
 ppm

 63.496     F 
   .208

 .32739

 63.474  
 63.300  
 63.714  

 Chk Fail
 40.000

 -40.000

  Ba4554R
 455.403 { 74}

 (Y_3710R)
 ppm

 .05981      
 .00026
 .43828

 .06011  
 .05972  
 .05961  

 Chk Pass

  Be3130A
 313.042 {108}

 (Y_3710A)
 ppm

 .01464      
 .00014
 .97391

 .01449  
 .01478  
 .01464  

 Chk Pass

  Ca3179R
 317.933 {106}

 (Y_3710R)
 ppm

 1.9312      
  .0053

 .27563

 1.9286  
 1.9373  
 1.9276  

 Chk Pass

  Cd2265A
 226.502 {449}

 (Y_2243A)
 ppm

 .05509      
 .00013
 .23434

 .05496  
 .05509  
 .05521  

 Chk Pass

  Co2286A
 228.616 {447}

 (Y_2243A)
 ppm

 .05555      
 .00029
 .52703

 .05559  
 .05583  
 .05525  

 Chk Pass

  Cr2677A
 267.716 {126}

 (Y_3710A)
 ppm

 .07201      
 .00081
 1.1275

 .07109  
 .07233  
 .07261  

 Chk Pass

  Cu3247A
 324.754 {104}

 (Y_3710A)
 ppm

 1.7032      
  .0086

 .50234

 1.6948  
 1.7028  
 1.7119  

 Chk Pass

  Fe2599R
 259.940 {130}

 (Y_3710R)
 ppm

 10.026      
   .020

 .19888

 10.018  
 10.049  
 10.012  

 Chk Pass
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Sample Name: 140-12832-a-6-a @2        Acquired: 10/10/2018 13:50:34        Type: Unk

Method: MT0007(v23) AIR HF 083118(v5)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 5ML TO 10ML

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  K_7664R
 766.490 { 44}

 (Y_3710R)
 ppm

 28.222      
   .175

 .61951

 28.418  
 28.168  
 28.081  

 Chk Pass

  Li6707R
 670.784 { 50}

 (Y_3710R)
 ppm

 .38898      
 .00246
 .63354

 .39154  
 .38876  
 .38663  

 Chk Pass

  Mg2790R
 279.079 {121}

 (Y_3710R)
 ppm

 .40670      
 .00623
 1.5313

 .39998  
 .40785  
 .41228  

 Chk Pass

  Mn2576A
 257.610 {131}

 (Y_3710A)
 ppm

 .05304      
 .00053
 1.0040

 .05244  
 .05346  
 .05321  

 Chk Pass

  Mo2020A
 202.030 {467}

 (Y_2243A)
 ppm

 .22452      
 .00034
 .15154

 .22453  
 .22417  
 .22485  

 Chk Pass

  aN
 330.237 {102}

 (Y_3710R)
 ppm

 7.0967      
  .2143

 3.0198

 6.9329  
 7.3393  
 7.0181  

 Chk Pass

  Na5895R
 589.592 { 57}

 (Y_3710R)
 ppm

 8.0138      
  .0430

 .53703

 8.0465  
 8.0300  
 7.9651  

 Chk Pass

  Ni2316A
 231.604 {445}

 (Y_2243A)
 ppm

 .38717      
 .00062
 .16121

 .38724  
 .38775  
 .38651  

 Chk Pass

  P_1782A
 178.284 {489}

 (Y_2243A)
 ppm

 6.3193      
  .0103

 .16215

 6.3311  
 6.3125  
 6.3142  

 Chk Pass

  Pb2203A
 220.353 {153}

 (Y_3710A)
 ppm

 2.7788      
  .0377

 1.3556

 2.7368  
 2.8096  
 2.7899  

 Chk Pass

  bP
 220.353 {453}

 (Y_2243A)
 ppm

 2.8278      
  .0026

 .09201

 2.8286  
 2.8298  
 2.8248  

 Chk Pass

  Sb2068A
 206.833 {463}

 (Y_2243A)
 ppm

 .14394      
 .00154
 1.0714

 .14558  
 .14252  
 .14371  

 Chk Pass
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Sample Name: 140-12832-a-6-a @2        Acquired: 10/10/2018 13:50:34        Type: Unk

Method: MT0007(v23) AIR HF 083118(v5)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 5ML TO 10ML

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  Se1960A
 196.090 {472}

 (Y_2243A)
 ppm

 .04825      
 .00618
 12.801

 .05245  
 .04115  
 .05113  

 Chk Pass

  Si2506R
 250.690 {134}

 (Y_3710R)
 ppm

 823.28      
   3.87

 .46975

 820.83  
 827.74  
 821.27  

 Chk Pass

  Sn1899A
 189.989 {477}

 (Y_2243A)
 ppm

 .11005      
 .00074
 .67625

 .11045  
 .11050  
 .10919  

 Chk Pass

  Sr4215R
 421.552 { 80}

 (Y_3710R)
 ppm

 .05707      
 .00036
 .62260

 .05746  
 .05698  
 .05677  

 Chk Pass

  Ti3349R
 334.941 {101}

 (Y_3710R)
 ppm

 .20562      
 .00143
 .69618

 .20726  
 .20463  
 .20497  

 Chk Pass

  Tl1908A
 190.856 {477}

 (Y_2243A)
 ppm

 .20580      
 .00162
 .78897

 .20576  
 .20420  
 .20744  

 Chk Pass

  V_2924A
 292.402 {115}

 (Y_3710A)
 ppm

 .06918      
 .00032
 .45918

 .06881  
 .06941  
 .06931  

 Chk Pass

  Zn2138A
 213.856 {457}

 (Y_2243A)
 ppm

 4.0923      
  .0036

 .08850

 4.0960  
 4.0920  
 4.0888  

 Chk Pass
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Sample Name: 140-12832-a-6-a @2        Acquired: 10/10/2018 13:50:34        Type: Unk

Method: MT0007(v23) AIR HF 083118(v5)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 5ML TO 10ML

Int. Std.
Line
Units
Avg
Stddev
%RSD

#1
#2
#3

  Y_2243A
 224.306 {450}

 Cts/S
 6917.5      

   22.4
 .32446

 6892.6  
 6923.8  
 6936.2  

  Y_3710A
 371.030 { 91}

 Cts/S
 228740.      

   1666.
 .72840

 230590.  
 227380.  
 228240.  

  Y_3710R
 371.030 { 91}2

 Cts/S
 22691.      

   228.
 1.0030

 22724.  
 22448.  
 22900.  
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Sample Name: 12832-a-6-a PDS@2        Acquired: 10/10/2018 13:55:31        Type: Unk

Method: MT0007(v23) AIR HF 083118(v5)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 5ML TO 10ML 5PPM PB

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  Ag3280A
 328.068 {103}

 (Y_3710A)
 ppm

 .01474      
 .00018
 1.2204

 .01475  
 .01455  
 .01491  

 Chk Pass

  Al3082R
 308.215 {109}

 (Y_3710R)
 ppm

 2.1700      
  .0111

 .51029

 2.1827  
 2.1654  
 2.1620  

 Chk Pass

  As1890A
 189.042 {478}

 (Y_2243A)
 ppm

 .38729      
 .00133
 .34367

 .38841  
 .38582  
 .38765  

 Chk Pass

  B_2496A
 249.678 {135}

 (Y_3710A)
 ppm

 58.084     F 
   .089

 .15248

 58.120  
 57.983  
 58.149  

 Chk Fail
 40.000

 -40.000

  Ba4554R
 455.403 { 74}

 (Y_3710R)
 ppm

 .05447      
 .00027
 .48853

 .05417  
 .05468  
 .05456  

 Chk Pass

  Be3130A
 313.042 {108}

 (Y_3710A)
 ppm

 .01340      
 .00011
 .78641

 .01337  
 .01351  
 .01331  

 Chk Pass

  Ca3179R
 317.933 {106}

 (Y_3710R)
 ppm

 1.7473      
  .0088

 .50330

 1.7450  
 1.7399  
 1.7570  

 Chk Pass

  Cd2265A
 226.502 {449}

 (Y_2243A)
 ppm

 .05029      
 .00021
 .41220

 .05039  
 .05042  
 .05005  

 Chk Pass

  Co2286A
 228.616 {447}

 (Y_2243A)
 ppm

 .05105      
 .00005
 .09649

 .05101  
 .05110  
 .05103  

 Chk Pass

  Cr2677A
 267.716 {126}

 (Y_3710A)
 ppm

 .06617      
 .00039
 .59590

 .06637  
 .06643  
 .06572  

 Chk Pass

  Cu3247A
 324.754 {104}

 (Y_3710A)
 ppm

 1.5603      
  .0054

 .34443

 1.5565  
 1.5581  
 1.5665  

 Chk Pass

  Fe2599R
 259.940 {130}

 (Y_3710R)
 ppm

 9.1096      
  .0204

 .22433

 9.1174  
 9.0864  
 9.1249  

 Chk Pass
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Sample Name: 12832-a-6-a PDS@2        Acquired: 10/10/2018 13:55:31        Type: Unk

Method: MT0007(v23) AIR HF 083118(v5)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 5ML TO 10ML 5PPM PB

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  K_7664R
 766.490 { 44}

 (Y_3710R)
 ppm

 25.586      
   .097

 .37869

 25.478  
 25.666  
 25.615  

 Chk Pass

  Li6707R
 670.784 { 50}

 (Y_3710R)
 ppm

 .35375      
 .00178
 .50188

 .35452  
 .35501  
 .35172  

 Chk Pass

  Mg2790R
 279.079 {121}

 (Y_3710R)
 ppm

 .36163      
 .01776
 4.9124

 .34247  
 .37756  
 .36485  

 Chk Pass

  Mn2576A
 257.610 {131}

 (Y_3710A)
 ppm

 .04860      
 .00029
 .60278

 .04847  
 .04894  
 .04840  

 Chk Pass

  Mo2020A
 202.030 {467}

 (Y_2243A)
 ppm

 .20442      
 .00069
 .33939

 .20471  
 .20493  
 .20363  

 Chk Pass

  aN
 330.237 {102}

 (Y_3710R)
 ppm

 5.8257      
  .4135

 7.0974

 5.5208  
 6.2963  
 5.6600  

 Chk Pass

  Na5895R
 589.592 { 57}

 (Y_3710R)
 ppm

 7.2754      
  .0167

 .22904

 7.2630  
 7.2943  
 7.2688  

 Chk Pass

  Ni2316A
 231.604 {445}

 (Y_2243A)
 ppm

 .35372      
 .00055
 .15528

 .35331  
 .35434  
 .35350  

 Chk Pass

  P_1782A
 178.284 {489}

 (Y_2243A)
 ppm

 5.7516      
  .0115

 .20021

 5.7648  
 5.7465  
 5.7435  

 Chk Pass

  Pb2203A
 220.353 {153}

 (Y_3710A)
 ppm

 7.3163      
  .0798

 1.0904

 7.3123  
 7.3980  
 7.2386  

 Chk Pass

  bP
 220.353 {453}

 (Y_2243A)
 ppm

 7.4192      
  .0073

 .09771

 7.4142  
 7.4158  
 7.4275  

 Chk Pass

  Sb2068A
 206.833 {463}

 (Y_2243A)
 ppm

 .13169      
 .00054
 .40629

 .13161  
 .13226  
 .13120  

 Chk Pass
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Sample Name: 12832-a-6-a PDS@2        Acquired: 10/10/2018 13:55:31        Type: Unk

Method: MT0007(v23) AIR HF 083118(v5)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 5ML TO 10ML 5PPM PB

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  Se1960A
 196.090 {472}

 (Y_2243A)
 ppm

 .04416      
 .00185
 4.1812

 .04308  
 .04629  
 .04311  

 Chk Pass

  Si2506R
 250.690 {134}

 (Y_3710R)
 ppm

 748.45      
   2.56

 .34251

 746.45  
 747.55  
 751.34  

 Chk Pass

  Sn1899A
 189.989 {477}

 (Y_2243A)
 ppm

 .10028      
 .00059
 .58908

 .10055  
 .09960  
 .10069  

 Chk Pass

  Sr4215R
 421.552 { 80}

 (Y_3710R)
 ppm

 .05175      
 .00018
 .35719

 .05158  
 .05195  
 .05171  

 Chk Pass

  Ti3349R
 334.941 {101}

 (Y_3710R)
 ppm

 .18755      
 .00045
 .24054

 .18716  
 .18745  
 .18805  

 Chk Pass

  Tl1908A
 190.856 {477}

 (Y_2243A)
 ppm

 .18798      
 .00161
 .85666

 .18882  
 .18612  
 .18899  

 Chk Pass

  V_2924A
 292.402 {115}

 (Y_3710A)
 ppm

 .06347      
 .00044
 .69188

 .06339  
 .06394  
 .06307  

 Chk Pass

  Zn2138A
 213.856 {457}

 (Y_2243A)
 ppm

 3.7392      
  .0027

 .07234

 3.7417  
 3.7396  
 3.7363  

 Chk Pass
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Sample Name: 12832-a-6-a PDS@2        Acquired: 10/10/2018 13:55:31        Type: Unk

Method: MT0007(v23) AIR HF 083118(v5)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 5ML TO 10ML 5PPM PB

Int. Std.
Line
Units
Avg
Stddev
%RSD

#1
#2
#3

  Y_2243A
 224.306 {450}

 Cts/S
 6885.4      

   30.6
 .44507

 6852.4  
 6890.6  
 6913.1  

  Y_3710A
 371.030 { 91}

 Cts/S
 225900.      

   1061.
 .46977

 225040.  
 225560.  
 227090.  

  Y_3710R
 371.030 { 91}2

 Cts/S
 22652.      

   155.
 .68601

 22553.  
 22831.  
 22572.  

10/17/2018Page 529 of 664



Sample Name: 12832-a-6-a PDSD@2        Acquired: 10/10/2018 14:00:30        Type: Unk

Method: MT0007(v23) AIR HF 083118(v5)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 5ML TO 10ML 5PPM PB

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  Ag3280A
 328.068 {103}

 (Y_3710A)
 ppm

 .01466      
 .00054
 3.6742

 .01508  
 .01405  
 .01485  

 Chk Pass

  Al3082R
 308.215 {109}

 (Y_3710R)
 ppm

 2.1754      
  .0234

 1.0740

 2.2023  
 2.1598  
 2.1641  

 Chk Pass

  As1890A
 189.042 {478}

 (Y_2243A)
 ppm

 .38715      
 .00189
 .48868

 .38579  
 .38635  
 .38931  

 Chk Pass

  B_2496A
 249.678 {135}

 (Y_3710A)
 ppm

 57.876     F 
   .279

 .48286

 57.703  
 57.727  
 58.198  

 Chk Fail
 40.000

 -40.000

  Ba4554R
 455.403 { 74}

 (Y_3710R)
 ppm

 .05440      
 .00002
 .04439

 .05442  
 .05438  
 .05439  

 Chk Pass

  Be3130A
 313.042 {108}

 (Y_3710A)
 ppm

 .01337      
 .00007
 .53381

 .01331  
 .01335  
 .01345  

 Chk Pass

  Ca3179R
 317.933 {106}

 (Y_3710R)
 ppm

 1.7566      
  .0129

 .73531

 1.7639  
 1.7642  
 1.7417  

 Chk Pass

  Cd2265A
 226.502 {449}

 (Y_2243A)
 ppm

 .05005      
 .00008
 .16308

 .04998  
 .05014  
 .05003  

 Chk Pass

  Co2286A
 228.616 {447}

 (Y_2243A)
 ppm

 .05046      
 .00028
 .55212

 .05042  
 .05076  
 .05020  

 Chk Pass

  Cr2677A
 267.716 {126}

 (Y_3710A)
 ppm

 .06570      
 .00020
 .29698

 .06548  
 .06579  
 .06584  

 Chk Pass

  Cu3247A
 324.754 {104}

 (Y_3710A)
 ppm

 1.5597      
  .0024

 .15345

 1.5593  
 1.5623  
 1.5575  

 Chk Pass

  Fe2599R
 259.940 {130}

 (Y_3710R)
 ppm

 9.1203      
  .0577

 .63271

 9.1327  
 9.1707  
 9.0573  

 Chk Pass
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Sample Name: 12832-a-6-a PDSD@2        Acquired: 10/10/2018 14:00:30        Type: Unk

Method: MT0007(v23) AIR HF 083118(v5)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 5ML TO 10ML 5PPM PB

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  K_7664R
 766.490 { 44}

 (Y_3710R)
 ppm

 25.672      
   .063

 .24683

 25.715  
 25.702  
 25.599  

 Chk Pass

  Li6707R
 670.784 { 50}

 (Y_3710R)
 ppm

 .35198      
 .00103
 .29167

 .35182  
 .35104  
 .35308  

 Chk Pass

  Mg2790R
 279.079 {121}

 (Y_3710R)
 ppm

 .36687      
 .00886
 2.4141

 .35845  
 .36605  
 .37610  

 Chk Pass

  Mn2576A
 257.610 {131}

 (Y_3710A)
 ppm

 .04840      
 .00018
 .37081

 .04820  
 .04845  
 .04855  

 Chk Pass

  Mo2020A
 202.030 {467}

 (Y_2243A)
 ppm

 .20396      
 .00037
 .18165

 .20438  
 .20368  
 .20382  

 Chk Pass

  aN
 330.237 {102}

 (Y_3710R)
 ppm

 6.5702      
  .3787

 5.7639

 6.2376  
 6.9823  
 6.4906  

 Chk Pass

  Na5895R
 589.592 { 57}

 (Y_3710R)
 ppm

 7.2567      
  .0237

 .32636

 7.2792  
 7.2590  
 7.2320  

 Chk Pass

  Ni2316A
 231.604 {445}

 (Y_2243A)
 ppm

 .35252      
 .00020
 .05710

 .35262  
 .35265  
 .35229  

 Chk Pass

  P_1782A
 178.284 {489}

 (Y_2243A)
 ppm

 5.7436      
  .0149

 .26008

 5.7287  
 5.7435  
 5.7586  

 Chk Pass

  Pb2203A
 220.353 {153}

 (Y_3710A)
 ppm

 7.3148      
  .0412

 .56332

 7.2672  
 7.3374  
 7.3397  

 Chk Pass

  bP
 220.353 {453}

 (Y_2243A)
 ppm

 7.4110      
  .0133

 .17916

 7.4254  
 7.3992  
 7.4085  

 Chk Pass

  Sb2068A
 206.833 {463}

 (Y_2243A)
 ppm

 .13276      
 .00065
 .49185

 .13201  
 .13313  
 .13315  

 Chk Pass
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Sample Name: 12832-a-6-a PDSD@2        Acquired: 10/10/2018 14:00:30        Type: Unk

Method: MT0007(v23) AIR HF 083118(v5)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 5ML TO 10ML 5PPM PB

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  Se1960A
 196.090 {472}

 (Y_2243A)
 ppm

 .04453      
 .00032
 .71398

 .04441  
 .04489  
 .04428  

 Chk Pass

  Si2506R
 250.690 {134}

 (Y_3710R)
 ppm

 748.89      
   3.57

 .47612

 748.51  
 752.64  
 745.54  

 Chk Pass

  Sn1899A
 189.989 {477}

 (Y_2243A)
 ppm

 .09972      
 .00085
 .84988

 .10033  
 .10009  
 .09875  

 Chk Pass

  Sr4215R
 421.552 { 80}

 (Y_3710R)
 ppm

 .05163      
 .00008
 .15117

 .05164  
 .05170  
 .05155  

 Chk Pass

  Ti3349R
 334.941 {101}

 (Y_3710R)
 ppm

 .18784      
 .00172
 .91376

 .18956  
 .18785  
 .18612  

 Chk Pass

  Tl1908A
 190.856 {477}

 (Y_2243A)
 ppm

 .18588      
 .00116
 .62266

 .18515  
 .18721  
 .18527  

 Chk Pass

  V_2924A
 292.402 {115}

 (Y_3710A)
 ppm

 .06319      
 .00016
 .25719

 .06301  
 .06323  
 .06332  

 Chk Pass

  Zn2138A
 213.856 {457}

 (Y_2243A)
 ppm

 3.7305      
  .0007

 .01985

 3.7302  
 3.7299  
 3.7313  

 Chk Pass
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Sample Name: 12832-a-6-a PDSD@2        Acquired: 10/10/2018 14:00:30        Type: Unk

Method: MT0007(v23) AIR HF 083118(v5)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 5ML TO 10ML 5PPM PB

Int. Std.
Line
Units
Avg
Stddev
%RSD

#1
#2
#3

  Y_2243A
 224.306 {450}

 Cts/S
 6864.3      

   12.9
 .18845

 6868.7  
 6849.7  
 6874.4  

  Y_3710A
 371.030 { 91}

 Cts/S
 225600.      

    278.
 .12320

 225570.  
 225900.  
 225350.  

  Y_3710R
 371.030 { 91}2

 Cts/S
 22445.      

   261.
 1.1613

 22255.  
 22337.  
 22742.  
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Sample Name: 140-12832-a-11-a @2        Acquired: 10/10/2018 14:05:27        Type: Unk

Method: MT0007(v23) AIR HF 083118(v5)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 5ML TO 10ML

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  Ag3280A
 328.068 {103}

 (Y_3710A)
 ppm

 .01574      
 .00031
 1.9834

 .01605  
 .01575  
 .01543  

 Chk Pass

  Al3082R
 308.215 {109}

 (Y_3710R)
 ppm

 2.1072      
  .0073

 .34718

 2.0990  
 2.1130  
 2.1097  

 Chk Pass

  As1890A
 189.042 {478}

 (Y_2243A)
 ppm

 .58073      
 .00339
 .58459

 .57888  
 .57867  
 .58465  

 Chk Pass

  B_2496A
 249.678 {135}

 (Y_3710A)
 ppm

 64.374     F 
   .322

 .50013

 64.746  
 64.204  
 64.173  

 Chk Fail
 40.000

 -40.000

  Ba4554R
 455.403 { 74}

 (Y_3710R)
 ppm

 .06841      
 .00018
 .25947

 .06822  
 .06857  
 .06844  

 Chk Pass

  Be3130A
 313.042 {108}

 (Y_3710A)
 ppm

 .01940      
 .00014
 .73115

 .01956  
 .01929  
 .01935  

 Chk Pass

  Ca3179R
 317.933 {106}

 (Y_3710R)
 ppm

 1.4911      
  .0080

 .53667

 1.4838  
 1.4899  
 1.4997  

 Chk Pass

  Cd2265A
 226.502 {449}

 (Y_2243A)
 ppm

 .06107      
 .00017
 .27950

 .06099  
 .06096  
 .06127  

 Chk Pass

  Co2286A
 228.616 {447}

 (Y_2243A)
 ppm

 .05829      
 .00018
 .30426

 .05823  
 .05849  
 .05815  

 Chk Pass

  Cr2677A
 267.716 {126}

 (Y_3710A)
 ppm

 .06393      
 .00030
 .46990

 .06418  
 .06360  
 .06400  

 Chk Pass

  Cu3247A
 324.754 {104}

 (Y_3710A)
 ppm

 1.7991      
  .0059

 .32621

 1.7923  
 1.8031  
 1.8018  

 Chk Pass

  Fe2599R
 259.940 {130}

 (Y_3710R)
 ppm

 11.190      
   .024

 .21232

 11.165  
 11.212  
 11.193  

 Chk Pass
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Sample Name: 140-12832-a-11-a @2        Acquired: 10/10/2018 14:05:27        Type: Unk

Method: MT0007(v23) AIR HF 083118(v5)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 5ML TO 10ML

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  K_7664R
 766.490 { 44}

 (Y_3710R)
 ppm

 27.223      
   .045

 .16615

 27.174  
 27.263  
 27.233  

 Chk Pass

  Li6707R
 670.784 { 50}

 (Y_3710R)
 ppm

 .41471      
 .00115
 .27790

 .41525  
 .41550  
 .41339  

 Chk Pass

  Mg2790R
 279.079 {121}

 (Y_3710R)
 ppm

 .35501      
 .00406
 1.1427

 .35055  
 .35602  
 .35847  

 Chk Pass

  Mn2576A
 257.610 {131}

 (Y_3710A)
 ppm

 .06911      
 .00050
 .72009

 .06967  
 .06897  
 .06871  

 Chk Pass

  Mo2020A
 202.030 {467}

 (Y_2243A)
 ppm

 .23279      
 .00090
 .38710

 .23195  
 .23266  
 .23374  

 Chk Pass

  aN
 330.237 {102}

 (Y_3710R)
 ppm

 6.7070      
  .8455

 12.606

 7.0386  
 5.7460  
 7.3365  

 Chk Pass

  Na5895R
 589.592 { 57}

 (Y_3710R)
 ppm

 8.6919      
  .0226

 .25966

 8.6804  
 8.7179  
 8.6774  

 Chk Pass

  Ni2316A
 231.604 {445}

 (Y_2243A)
 ppm

 .35869      
 .00108
 .30093

 .35800  
 .35814  
 .35993  

 Chk Pass

  P_1782A
 178.284 {489}

 (Y_2243A)
 ppm

 6.3307      
  .0366

 .57842

 6.3032  
 6.3166  
 6.3722  

 Chk Pass

  Pb2203A
 220.353 {153}

 (Y_3710A)
 ppm

 3.4740      
  .0398

 1.1450

 3.5193  
 3.4448  
 3.4580  

 Chk Pass

  bP
 220.353 {453}

 (Y_2243A)
 ppm

 3.5147      
  .0150

 .42574

 3.5064  
 3.5058  
 3.5320  

 Chk Pass

  Sb2068A
 206.833 {463}

 (Y_2243A)
 ppm

 .13528      
 .00216
 1.5948

 .13527  
 .13745  
 .13313  

 Chk Pass
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Sample Name: 140-12832-a-11-a @2        Acquired: 10/10/2018 14:05:27        Type: Unk

Method: MT0007(v23) AIR HF 083118(v5)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 5ML TO 10ML

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  Se1960A
 196.090 {472}

 (Y_2243A)
 ppm

 .08518      
 .00117
 1.3740

 .08493  
 .08645  
 .08415  

 Chk Pass

  Si2506R
 250.690 {134}

 (Y_3710R)
 ppm

 838.10      
   4.36

 .52016

 833.07  
 840.62  
 840.61  

 Chk Pass

  Sn1899A
 189.989 {477}

 (Y_2243A)
 ppm

 .14152      
 .00105
 .74207

 .14031  
 .14223  
 .14201  

 Chk Pass

  Sr4215R
 421.552 { 80}

 (Y_3710R)
 ppm

 .06724      
 .00013
 .19039

 .06720  
 .06714  
 .06739  

 Chk Pass

  Ti3349R
 334.941 {101}

 (Y_3710R)
 ppm

 .21822      
 .00118
 .54081

 .21686  
 .21895  
 .21885  

 Chk Pass

  Tl1908A
 190.856 {477}

 (Y_2243A)
 ppm

 .22295      
 .00112
 .50238

 .22167  
 .22340  
 .22376  

 Chk Pass

  V_2924A
 292.402 {115}

 (Y_3710A)
 ppm

 .07939      
 .00047
 .59436

 .07992  
 .07902  
 .07923  

 Chk Pass

  Zn2138A
 213.856 {457}

 (Y_2243A)
 ppm

 4.8314      
  .0181

 .37463

 4.8163  
 4.8265  
 4.8514  

 Chk Pass
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Sample Name: 140-12832-a-11-a @2        Acquired: 10/10/2018 14:05:27        Type: Unk

Method: MT0007(v23) AIR HF 083118(v5)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 5ML TO 10ML

Int. Std.
Line
Units
Avg
Stddev
%RSD

#1
#2
#3

  Y_2243A
 224.306 {450}

 Cts/S
 6871.4      

   12.6
 .18407

 6878.4  
 6879.1  
 6856.8  

  Y_3710A
 371.030 { 91}

 Cts/S
 226020.      

   1061.
 .46935

 224920.  
 226110.  
 227040.  

  Y_3710R
 371.030 { 91}2

 Cts/S
 22797.      

    89.
 .39152

 22790.  
 22712.  
 22890.  
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Sample Name: 140-12832-a-16-a @2        Acquired: 10/10/2018 14:10:25        Type: Unk

Method: MT0007(v23) AIR HF 083118(v5)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 5ML TO 10ML

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  Ag3280A
 328.068 {103}

 (Y_3710A)
 ppm

 .00052      
 .00019
 37.275

 .00034  
 .00072  
 .00050  

 Chk Pass

  Al3082R
 308.215 {109}

 (Y_3710R)
 ppm

 .42457      
 .01823
 4.2940

 .43184  
 .40382  
 .43804  

 Chk Pass

  As1890A
 189.042 {478}

 (Y_2243A)
 ppm

 .00581      
 .00115
 19.728

 .00545  
 .00709  
 .00489  

 Chk Pass

  B_2496A
 249.678 {135}

 (Y_3710A)
 ppm

 66.162     F 
  1.012

 1.5299

 67.322  
 65.702  
 65.460  

 Chk Fail
 40.000

 -40.000

  Ba4554R
 455.403 { 74}

 (Y_3710R)
 ppm

 .01551      
 .00011
 .68767

 .01543  
 .01563  
 .01548  

 Chk Pass

  Be3130A
 313.042 {108}

 (Y_3710A)
 ppm

 -.00003      
  .00002
 58.683

 -.00001  
 -.00003  
 -.00004  

 Chk Pass

  Ca3179R
 317.933 {106}

 (Y_3710R)
 ppm

 .21280      
 .00261
 1.2243

 .20980  
 .21421  
 .21441  

 Chk Pass

  Cd2265A
 226.502 {449}

 (Y_2243A)
 ppm

 -.00061      
  .00008
 12.972

 -.00069  
 -.00053  
 -.00062  

 Chk Pass

  Co2286A
 228.616 {447}

 (Y_2243A)
 ppm

 -.00154      
  .00012
 7.6560

 -.00159  
 -.00140  
 -.00161  

 Chk Pass

  Cr2677A
 267.716 {126}

 (Y_3710A)
 ppm

 .00709      
 .00017
 2.4010

 .00727  
 .00693  
 .00707  

 Chk Pass

  Cu3247A
 324.754 {104}

 (Y_3710A)
 ppm

 .00160      
 .00018
 11.421

 .00178  
 .00160  
 .00142  

 Chk Pass

  Fe2599R
 259.940 {130}

 (Y_3710R)
 ppm

 .06807      
 .00278
 4.0824

 .06828  
 .06520  
 .07074  

 Chk Pass
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Sample Name: 140-12832-a-16-a @2        Acquired: 10/10/2018 14:10:25        Type: Unk

Method: MT0007(v23) AIR HF 083118(v5)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 5ML TO 10ML

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  K_7664R
 766.490 { 44}

 (Y_3710R)
 ppm

 .10319      
 .00476
 4.6132

 .10728  
 .09797  
 .10433  

 Chk Pass

  Li6707R
 670.784 { 50}

 (Y_3710R)
 ppm

 .00132      
 .00055
 42.110

 .00071  
 .00181  
 .00143  

 Chk Pass

  Mg2790R
 279.079 {121}

 (Y_3710R)
 ppm

 .06084      
 .00619
 10.173

 .06688  
 .06114  
 .05451  

 Chk Pass

  Mn2576A
 257.610 {131}

 (Y_3710A)
 ppm

 .00241      
 .00007
 2.9347

 .00248  
 .00233  
 .00242  

 Chk Pass

  Mo2020A
 202.030 {467}

 (Y_2243A)
 ppm

 .05874      
 .00041
 .69731

 .05914  
 .05832  
 .05877  

 Chk Pass

  aN
 330.237 {102}

 (Y_3710R)
 ppm

 .29836      
 .27994
 93.824

 .11880  
 .15537  
 .62091  

 Chk Pass

  Na5895R
 589.592 { 57}

 (Y_3710R)
 ppm

 .18263      
 .00496
 2.7185

 .18003  
 .17951  
 .18835  

 Chk Pass

  Ni2316A
 231.604 {445}

 (Y_2243A)
 ppm

 .00912      
 .00016
 1.7221

 .00894  
 .00924  
 .00917  

 Chk Pass

  P_1782A
 178.284 {489}

 (Y_2243A)
 ppm

 -.00902      
  .00114
 12.583

 -.00985  
 -.00949  
 -.00773  

 Chk Pass

  Pb2203A
 220.353 {153}

 (Y_3710A)
 ppm

 .00207      
 .00031
 14.802

 .00184  
 .00241  
 .00195  

 Chk Pass

  bP
 220.353 {453}

 (Y_2243A)
 ppm

 -.00194      
  .00142
 73.228

 -.00243  
 -.00305  
 -.00034  

 Chk Pass

  Sb2068A
 206.833 {463}

 (Y_2243A)
 ppm

 .00232      
 .00050
 21.688

 .00195  
 .00211  
 .00289  

 Chk Pass
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Sample Name: 140-12832-a-16-a @2        Acquired: 10/10/2018 14:10:25        Type: Unk

Method: MT0007(v23) AIR HF 083118(v5)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 5ML TO 10ML

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  Se1960A
 196.090 {472}

 (Y_2243A)
 ppm

 -.00048      
  .00299
 616.90

 -.00224  
 -.00217  
  .00296  

 Chk Pass

  Si2506R
 250.690 {134}

 (Y_3710R)
 ppm

 849.69      
   3.85

 .45269

 845.26  
 851.59  
 852.22  

 Chk Pass

  Sn1899A
 189.989 {477}

 (Y_2243A)
 ppm

 -.00229      
  .00079
 34.381

 -.00266  
 -.00283  
 -.00139  

 Chk Pass

  Sr4215R
 421.552 { 80}

 (Y_3710R)
 ppm

 .00181      
 .00007
 3.9974

 .00188  
 .00181  
 .00174  

 Chk Pass

  Ti3349R
 334.941 {101}

 (Y_3710R)
 ppm

 .00518      
 .00050
 9.5826

 .00461  
 .00538  
 .00554  

 Chk Pass

  Tl1908A
 190.856 {477}

 (Y_2243A)
 ppm

 -.00077      
  .00280
 362.20

 -.00391  
  .00144  
  .00015  

 Chk Pass

  V_2924A
 292.402 {115}

 (Y_3710A)
 ppm

 .00038      
 .00014
 36.136

 .00044  
 .00022  
 .00047  

 Chk Pass

  Zn2138A
 213.856 {457}

 (Y_2243A)
 ppm

 .01243      
 .00008
 .67313

 .01244  
 .01234  
 .01251  

 Chk Pass
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Sample Name: 140-12832-a-16-a @2        Acquired: 10/10/2018 14:10:25        Type: Unk

Method: MT0007(v23) AIR HF 083118(v5)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 5ML TO 10ML

Int. Std.
Line
Units
Avg
Stddev
%RSD

#1
#2
#3

  Y_2243A
 224.306 {450}

 Cts/S
 6806.7      

   16.8
 .24642

 6793.7  
 6825.7  
 6800.7  

  Y_3710A
 371.030 { 91}

 Cts/S
 221270.      

   3873.
 1.7501

 216820.  
 223140.  
 223860.  

  Y_3710R
 371.030 { 91}2

 Cts/S
 22476.      

    94.
 .41785

 22534.  
 22528.  
 22368.  
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Sample Name: 140-12855-a-1-a @2        Acquired: 10/10/2018 14:15:35        Type: Unk

Method: MT0007(v23) AIR HF 083118(v5)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 5ML TO 10ML

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  Ag3280A
 328.068 {103}

 (Y_3710A)
 ppm

 .01045      
 .00038
 3.6607

 .01078  
 .01054  
 .01003  

 Chk Pass

  Al3082R
 308.215 {109}

 (Y_3710R)
 ppm

 .45071      
 .00986
 2.1865

 .44149  
 .44956  
 .46109  

 Chk Pass

  As1890A
 189.042 {478}

 (Y_2243A)
 ppm

 .00609      
 .00137
 22.438

 .00745  
 .00611  
 .00471  

 Chk Pass

  B_2496A
 249.678 {135}

 (Y_3710A)
 ppm

 66.011     F 
   .237

 .35874

 66.060  
 66.219  
 65.753  

 Chk Fail
 40.000

 -40.000

  Ba4554R
 455.403 { 74}

 (Y_3710R)
 ppm

 .02913      
 .00025
 .86398

 .02913  
 .02939  
 .02888  

 Chk Pass

  Be3130A
 313.042 {108}

 (Y_3710A)
 ppm

 -.00002      
  .00001
 45.357

 -.00003  
 -.00001  
 -.00003  

 Chk Pass

  Ca3179R
 317.933 {106}

 (Y_3710R)
 ppm

 .96963      
 .00236
 .24291

 .96947  
 .96735  
 .97206  

 Chk Pass

  Cd2265A
 226.502 {449}

 (Y_2243A)
 ppm

 -.00045      
  .00013
 29.556

 -.00040  
 -.00061  
 -.00036  

 Chk Pass

  Co2286A
 228.616 {447}

 (Y_2243A)
 ppm

 -.00075      
  .00012
 15.900

 -.00084  
 -.00080  
 -.00062  

 Chk Pass

  Cr2677A
 267.716 {126}

 (Y_3710A)
 ppm

 .01550      
 .00010
 .61711

 .01540  
 .01559  
 .01550  

 Chk Pass

  Cu3247A
 324.754 {104}

 (Y_3710A)
 ppm

 .00551      
 .00011
 2.0509

 .00563  
 .00548  
 .00542  

 Chk Pass

  Fe2599R
 259.940 {130}

 (Y_3710R)
 ppm

 .44577      
 .00378
 .84735

 .44372  
 .44346  
 .45013  

 Chk Pass

10/17/2018Page 542 of 664



Sample Name: 140-12855-a-1-a @2        Acquired: 10/10/2018 14:15:35        Type: Unk

Method: MT0007(v23) AIR HF 083118(v5)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 5ML TO 10ML

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  K_7664R
 766.490 { 44}

 (Y_3710R)
 ppm

 .18492      
 .01510
 8.1659

 .20235  
 .17589  
 .17650  

 Chk Pass

  Li6707R
 670.784 { 50}

 (Y_3710R)
 ppm

 .00142      
 .00017
 11.637

 .00147  
 .00156  
 .00124  

 Chk Pass

  Mg2790R
 279.079 {121}

 (Y_3710R)
 ppm

 .09712      
 .00431
 4.4394

 .09677  
 .10159  
 .09299  

 Chk Pass

  Mn2576A
 257.610 {131}

 (Y_3710A)
 ppm

 .00800      
 .00009
 1.0963

 .00795  
 .00810  
 .00795  

 Chk Pass

  Mo2020A
 202.030 {467}

 (Y_2243A)
 ppm

 .05767      
 .00020
 .34408

 .05760  
 .05752  
 .05789  

 Chk Pass

  aN
 330.237 {102}

 (Y_3710R)
 ppm

 .57342      
 .73585
 128.33

 -.23966  
  .76631  
 1.1936  

 Chk Pass

  Na5895R
 589.592 { 57}

 (Y_3710R)
 ppm

 .54386      
 .00071
 .13119

 .54418  
 .54435  
 .54304  

 Chk Pass

  Ni2316A
 231.604 {445}

 (Y_2243A)
 ppm

 .01911      
 .00010
 .52273

 .01920  
 .01912  
 .01900  

 Chk Pass

  P_1782A
 178.284 {489}

 (Y_2243A)
 ppm

 -.00554      
  .00206
 37.153

 -.00537  
 -.00357  
 -.00768  

 Chk Pass

  Pb2203A
 220.353 {153}

 (Y_3710A)
 ppm

 .00154      
 .00379
 246.08

 .00462  
 .00268  

 -.00269  

 Chk Pass

  bP
 220.353 {453}

 (Y_2243A)
 ppm

 -.00078      
  .00124
 158.34

 -.00120  
  .00061  
 -.00177  

 Chk Pass

  Sb2068A
 206.833 {463}

 (Y_2243A)
 ppm

 .00207      
 .00116
 56.093

 .00261  
 .00287  
 .00074  

 Chk Pass
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Sample Name: 140-12855-a-1-a @2        Acquired: 10/10/2018 14:15:35        Type: Unk

Method: MT0007(v23) AIR HF 083118(v5)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 5ML TO 10ML

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  Se1960A
 196.090 {472}

 (Y_2243A)
 ppm

 .00048      
 .00212
 438.75

 .00286  
 -.00021  
 -.00121  

 Chk Pass

  Si2506R
 250.690 {134}

 (Y_3710R)
 ppm

 844.86      
   1.24

 .14653

 846.00  
 843.54  
 845.03  

 Chk Pass

  Sn1899A
 189.989 {477}

 (Y_2243A)
 ppm

 .02983      
 .00018
 .59261

 .02994  
 .02963  
 .02993  

 Chk Pass

  Sr4215R
 421.552 { 80}

 (Y_3710R)
 ppm

 .00354      
 .00008
 2.2805

 .00356  
 .00361  
 .00345  

 Chk Pass

  Ti3349R
 334.941 {101}

 (Y_3710R)
 ppm

 .00752      
 .00079
 10.572

 .00672  
 .00831  
 .00751  

 Chk Pass

  Tl1908A
 190.856 {477}

 (Y_2243A)
 ppm

 .00286      
 .00039
 13.808

 .00284  
 .00248  
 .00327  

 Chk Pass

  V_2924A
 292.402 {115}

 (Y_3710A)
 ppm

 .00047      
 .00011
 23.833

 .00060  
 .00039  
 .00043  

 Chk Pass

  Zn2138A
 213.856 {457}

 (Y_2243A)
 ppm

 .04182      
 .00031
 .73390

 .04207  
 .04190  
 .04148  

 Chk Pass
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Sample Name: 140-12855-a-1-a @2        Acquired: 10/10/2018 14:15:35        Type: Unk

Method: MT0007(v23) AIR HF 083118(v5)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 5ML TO 10ML

Int. Std.
Line
Units
Avg
Stddev
%RSD

#1
#2
#3

  Y_2243A
 224.306 {450}

 Cts/S
 6805.4      

   39.5
 .57972

 6761.4  
 6817.2  
 6837.6  

  Y_3710A
 371.030 { 91}

 Cts/S
 223180.      

   1323.
 .59256

 222010.  
 222930.  
 224610.  

  Y_3710R
 371.030 { 91}2

 Cts/S
 22256.      

   144.
 .64571

 22125.  
 22410.  
 22234.  
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Sample Name: 140-12855-a-3-a @2        Acquired: 10/10/2018 14:20:42        Type: Unk

Method: MT0007(v23) AIR HF 083118(v5)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 5ML TO 10ML

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  Ag3280A
 328.068 {103}

 (Y_3710A)
 ppm

 .18800      
 .00062
 .33012

 .18781  
 .18870  
 .18750  

 Chk Pass

  Al3082R
 308.215 {109}

 (Y_3710R)
 ppm

 .48145      
 .01295
 2.6898

 .46989  
 .47902  
 .49545  

 Chk Pass

  As1890A
 189.042 {478}

 (Y_2243A)
 ppm

 .00617      
 .00085
 13.702

 .00543  
 .00600  
 .00709  

 Chk Pass

  B_2496A
 249.678 {135}

 (Y_3710A)
 ppm

 65.487     F 
   .813

 1.2411

 64.654  
 66.277  
 65.531  

 Chk Fail
 40.000

 -40.000

  Ba4554R
 455.403 { 74}

 (Y_3710R)
 ppm

 .02959      
 .00031
 1.0344

 .02930  
 .02957  
 .02991  

 Chk Pass

  Be3130A
 313.042 {108}

 (Y_3710A)
 ppm

 -.00001      
  .00001
 126.71

 -.00002  
 -.00001  
  .00000  

 Chk Pass

  Ca3179R
 317.933 {106}

 (Y_3710R)
 ppm

 1.1763      
  .0097

 .82357

 1.1665  
 1.1765  
 1.1859  

 Chk Pass

  Cd2265A
 226.502 {449}

 (Y_2243A)
 ppm

 -.00028      
  .00006
 22.215

 -.00035  
 -.00028  
 -.00022  

 Chk Pass

  Co2286A
 228.616 {447}

 (Y_2243A)
 ppm

 -.00124      
  .00007
 5.7526

 -.00131  
 -.00124  
 -.00116  

 Chk Pass

  Cr2677A
 267.716 {126}

 (Y_3710A)
 ppm

 .01497      
 .00022
 1.4977

 .01516  
 .01503  
 .01472  

 Chk Pass

  Cu3247A
 324.754 {104}

 (Y_3710A)
 ppm

 .00680      
 .00014
 2.0978

 .00691  
 .00664  
 .00686  

 Chk Pass

  Fe2599R
 259.940 {130}

 (Y_3710R)
 ppm

 .52988      
 .00498
 .93960

 .53166  
 .52425  
 .53372  

 Chk Pass
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Sample Name: 140-12855-a-3-a @2        Acquired: 10/10/2018 14:20:42        Type: Unk

Method: MT0007(v23) AIR HF 083118(v5)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 5ML TO 10ML

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  K_7664R
 766.490 { 44}

 (Y_3710R)
 ppm

 .25015      
 .01003
 4.0076

 .23858  
 .25621  
 .25566  

 Chk Pass

  Li6707R
 670.784 { 50}

 (Y_3710R)
 ppm

 .00136      
 .00014
 10.009

 .00126  
 .00151  
 .00130  

 Chk Pass

  Mg2790R
 279.079 {121}

 (Y_3710R)
 ppm

 .11766      
 .00851
 7.2355

 .10881  
 .11839  
 .12579  

 Chk Pass

  Mn2576A
 257.610 {131}

 (Y_3710A)
 ppm

 .00982      
 .00010
 1.0607

 .00970  
 .00988  
 .00989  

 Chk Pass

  Mo2020A
 202.030 {467}

 (Y_2243A)
 ppm

 .05680      
 .00049
 .85389

 .05724  
 .05628  
 .05688  

 Chk Pass

  aN
 330.237 {102}

 (Y_3710R)
 ppm

 .82273      
 .61155
 74.332

 .92140  
 .16784  
 1.3789  

 Chk Pass

  Na5895R
 589.592 { 57}

 (Y_3710R)
 ppm

 .55600      
 .00775
 1.3931

 .55003  
 .56475  
 .55321  

 Chk Pass

  Ni2316A
 231.604 {445}

 (Y_2243A)
 ppm

 .02282      
 .00028
 1.2138

 .02256  
 .02277  
 .02311  

 Chk Pass

  P_1782A
 178.284 {489}

 (Y_2243A)
 ppm

 -.00031      
  .00203
 654.21

  .00203  
 -.00142  
 -.00154  

 Chk Pass

  Pb2203A
 220.353 {153}

 (Y_3710A)
 ppm

 .00138      
 .00067
 48.462

 .00083  
 .00117  
 .00212  

 Chk Pass

  bP
 220.353 {453}

 (Y_2243A)
 ppm

 .00039      
 .00124
 322.71

 .00128  
 .00091  

 -.00104  

 Chk Pass

  Sb2068A
 206.833 {463}

 (Y_2243A)
 ppm

 .00259      
 .00149
 57.350

 .00372  
 .00314  
 .00091  

 Chk Pass
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Sample Name: 140-12855-a-3-a @2        Acquired: 10/10/2018 14:20:42        Type: Unk

Method: MT0007(v23) AIR HF 083118(v5)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 5ML TO 10ML

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  Se1960A
 196.090 {472}

 (Y_2243A)
 ppm

 .00051      
 .00036
 71.565

 .00029  
 .00031  
 .00093  

 Chk Pass

  Si2506R
 250.690 {134}

 (Y_3710R)
 ppm

 826.74      
   6.46

 .78144

 821.46  
 824.82  
 833.95  

 Chk Pass

  Sn1899A
 189.989 {477}

 (Y_2243A)
 ppm

 .02790      
 .00075
 2.7001

 .02817  
 .02705  
 .02849  

 Chk Pass

  Sr4215R
 421.552 { 80}

 (Y_3710R)
 ppm

 .00423      
 .00006
 1.3169

 .00420  
 .00421  
 .00430  

 Chk Pass

  Ti3349R
 334.941 {101}

 (Y_3710R)
 ppm

 .00968      
 .00037
 3.8603

 .00932  
 .01007  
 .00964  

 Chk Pass

  Tl1908A
 190.856 {477}

 (Y_2243A)
 ppm

 .00196      
 .00255
 129.82

 -.00087  
  .00269  
  .00407  

 Chk Pass

  V_2924A
 292.402 {115}

 (Y_3710A)
 ppm

 .00075      
 .00021
 28.551

 .00051  
 .00093  
 .00080  

 Chk Pass

  Zn2138A
 213.856 {457}

 (Y_2243A)
 ppm

 .05711      
 .00003
 .05635

 .05713  
 .05707  
 .05713  

 Chk Pass
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Sample Name: 140-12855-a-3-a @2        Acquired: 10/10/2018 14:20:42        Type: Unk

Method: MT0007(v23) AIR HF 083118(v5)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 5ML TO 10ML

Int. Std.
Line
Units
Avg
Stddev
%RSD

#1
#2
#3

  Y_2243A
 224.306 {450}

 Cts/S
 6784.4      

   24.7
 .36442

 6760.7  
 6782.3  
 6810.0  

  Y_3710A
 371.030 { 91}

 Cts/S
 222690.      

    505.
 .22698

 223280.  
 222400.  
 222400.  

  Y_3710R
 371.030 { 91}2

 Cts/S
 22539.      

    78.
 .34457

 22536.  
 22618.  
 22463.  
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Sample Name: CCV        Acquired: 10/10/2018 14:25:49        Type: QC

Method: MT0007(v23) AIR HF 083118(v5)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

  Ag3280A
 328.068 {103}

 (Y_3710A)
 ppm

 .93951      
 .00302
 .32153

 .93982  
 .94237  
 .93635  

 Chk Pass

  Al3082R
 308.215 {109}

 (Y_3710R)
 ppm

 24.230      
   .192

 .79193

 24.063  
 24.186  
 24.440  

 Chk Pass

  As1890A
 189.042 {478}

 (Y_2243A)
 ppm

 .47911      
 .00268
 .55923

 .47924  
 .48172  
 .47636  

 Chk Pass

  B_2496A
 249.678 {135}

 (Y_3710A)
 ppm

 1.9726      
  .0027

 .13724

 1.9721  
 1.9755  
 1.9702  

 Chk Pass

  Ba4554R
 455.403 { 74}

 (Y_3710R)
 ppm

 2.0566      
  .0021

 .10234

 2.0543  
 2.0585  
 2.0569  

 Chk Pass

  Be3130A
 313.042 {108}

 (Y_3710A)
 ppm

 2.0495      
  .0136

 .66203

 2.0578  
 2.0568  
 2.0338  

 Chk Pass

  Ca3179R
 317.933 {106}

 (Y_3710R)
 ppm

 48.145      
   .480

 .99608

 47.767  
 47.982  
 48.684  

 Chk Pass

  Cd2265A
 226.502 {449}

 (Y_2243A)
 ppm

 .50495      
 .00127
 .25172

 .50440  
 .50405  
 .50641  

 Chk Pass

  Co2286A
 228.616 {447}

 (Y_2243A)
 ppm

 2.0337      
  .0017

 .08541

 2.0329  
 2.0325  
 2.0357  

 Chk Pass

  Cr2677A
 267.716 {126}

 (Y_3710A)
 ppm

 2.0024      
  .0078

 .39106

 1.9943  
 2.0100  
 2.0028  

 Chk Pass

  Cu3247A
 324.754 {104}

 (Y_3710A)
 ppm

 2.0035      
  .0011

 .05504

 2.0036  
 2.0023  
 2.0045  

 Chk Pass

  Fe2599R
 259.940 {130}

 (Y_3710R)
 ppm

 25.804      
   .072

 .27731

 25.752  
 25.775  
 25.886  

 Chk Pass
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Sample Name: CCV        Acquired: 10/10/2018 14:25:49        Type: QC

Method: MT0007(v23) AIR HF 083118(v5)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

  K_7664R
 766.490 { 44}

 (Y_3710R)
 ppm

 47.759      
   .190

 .39712

 47.603  
 47.703  
 47.970  

 Chk Pass

  Li6707R
 670.784 { 50}

 (Y_3710R)
 ppm

 1.8980      
  .0085

 .44882

 1.9062  
 1.8986  
 1.8892  

 Chk Pass

  Mg2790R
 279.079 {121}

 (Y_3710R)
 ppm

 48.509      
   .459

 .94542

 48.153  
 48.349  
 49.027  

 Chk Pass

  Mn2576A
 257.610 {131}

 (Y_3710A)
 ppm

 1.9670      
  .0038

 .19426

 1.9664  
 1.9711  
 1.9635  

 Chk Pass

  Mo2020A
 202.030 {467}

 (Y_2243A)
 ppm

 2.0397      
  .0021

 .10195

 2.0376  
 2.0397  
 2.0417  

 Chk Pass

  aN
 330.237 {102}

 (Y_3710R)
 ppm

 47.322      
   .408

 .86200

 46.996  
 47.779  
 47.189  

 Chk Pass

  Na5895R
 589.592 { 57}

 (Y_3710R)
 ppm

 48.978      
   .118

 .24129

 49.076  
 49.012  
 48.847  

 Chk Pass

  Ni2316A
 231.604 {445}

 (Y_2243A)
 ppm

 1.9649      
  .0021

 .10860

 1.9625  
 1.9659  
 1.9664  

 Chk Pass

  P_1782A
 178.284 {489}

 (Y_2243A)
 ppm

 1.9253      
  .0056

 .29170

 1.9202  
 1.9313  
 1.9243  

 Chk Pass

  Pb2203A
 220.353 {153}

 (Y_3710A)
 ppm

 .48508      
 .00311
 .64014

 .48162  
 .48598  
 .48764  

 Chk Pass

  bP
 220.353 {453}

 (Y_2243A)
 ppm

 .49489      
 .00301
 .60899

 .49160  
 .49752  
 .49555  

 Chk Pass

  Sb2068A
 206.833 {463}

 (Y_2243A)
 ppm

 .47158      
 .00202
 .42808

 .47323  
 .47219  
 .46933  

 Chk Pass
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Sample Name: CCV        Acquired: 10/10/2018 14:25:49        Type: QC

Method: MT0007(v23) AIR HF 083118(v5)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

  Se1960A
 196.090 {472}

 (Y_2243A)
 ppm

 .50001      
 .00254
 .50717

 .50100  
 .49713  
 .50190  

 Chk Pass

  Si2506R
 250.690 {134}

 (Y_3710R)
 ppm

 12.716     F 
   .105

 .82583

 12.724  
 12.607  
 12.816  

 Chk Fail
 2.0000

 10.500%

  Sn1899A
 189.989 {477}

 (Y_2243A)
 ppm

 2.0078      
  .0032

 .16198

 2.0067  
 2.0053  
 2.0115  

 Chk Pass

  Sr4215R
 421.552 { 80}

 (Y_3710R)
 ppm

 2.0751      
  .0022

 .10622

 2.0753  
 2.0771  
 2.0727  

 Chk Pass

  Ti3349R
 334.941 {101}

 (Y_3710R)
 ppm

 2.0198      
  .0141

 .69790

 2.0046  
 2.0224  
 2.0325  

 Chk Pass

  Tl1908A
 190.856 {477}

 (Y_2243A)
 ppm

 .95454      
 .00195
 .20395

 .95352  
 .95331  
 .95678  

 Chk Pass

  V_2924A
 292.402 {115}

 (Y_3710A)
 ppm

 2.0325      
  .0042

 .20521

 2.0283  
 2.0367  
 2.0326  

 Chk Pass

  Zn2138A
 213.856 {457}

 (Y_2243A)
 ppm

 2.0338      
  .0011

 .05330

 2.0349  
 2.0337  
 2.0327  

 Chk Pass
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Sample Name: CCV        Acquired: 10/10/2018 14:25:49        Type: QC

Method: MT0007(v23) AIR HF 083118(v5)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Int. Std.
Line
Units
Avg
Stddev
%RSD

#1
#2
#3

  Y_2243A
 224.306 {450}

 Cts/S
 6670.3      

   28.3
 .42437

 6647.3  
 6661.6  
 6701.9  

  Y_3710A
 371.030 { 91}

 Cts/S
 221850.      

    897.
 .40434

 221000.  
 221780.  
 222790.  

  Y_3710R
 371.030 { 91}2

 Cts/S
 22164.      

   202.
 .91226

 22212.  
 22338.  
 21942.  
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Sample Name: CCB        Acquired: 10/10/2018 14:30:42        Type: Unk

Method: MT0007(v23) AIR HF 083118(v5)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  Ag3280A
 328.068 {103}

 (Y_3710A)
 ppm

 .00064      
 .00023
 35.615

 .00086  
 .00041  
 .00065  

 Chk Pass

  Al3082R
 308.215 {109}

 (Y_3710R)
 ppm

 .00593      
 .00816
 137.59

 -.00342  
  .00958  
  .01164  

 Chk Pass

  As1890A
 189.042 {478}

 (Y_2243A)
 ppm

 .00002      
 .00041
 1876.0

 .00047  
 -.00008  
 -.00032  

 Chk Pass

  B_2496A
 249.678 {135}

 (Y_3710A)
 ppm

 .04309      
 .00047
 1.0869

 .04261  
 .04313  
 .04354  

 Chk Pass

  Ba4554R
 455.403 { 74}

 (Y_3710R)
 ppm

 -.00007      
  .00009
 127.85

  .00002  
 -.00015  
 -.00007  

 Chk Pass

  Be3130A
 313.042 {108}

 (Y_3710A)
 ppm

 -.00003      
  .00001
 57.166

 -.00001  
 -.00003  
 -.00004  

 Chk Pass

  Ca3179R
 317.933 {106}

 (Y_3710R)
 ppm

 .00424      
 .00132
 31.120

 .00330  
 .00366  
 .00575  

 Chk Pass

  Cd2265A
 226.502 {449}

 (Y_2243A)
 ppm

 .00013      
 .00005
 41.054

 .00009  
 .00012  
 .00019  

 Chk Pass

  Co2286A
 228.616 {447}

 (Y_2243A)
 ppm

 .00017      
 .00015
 88.897

 .00007  
 .00009  
 .00034  

 Chk Pass

  Cr2677A
 267.716 {126}

 (Y_3710A)
 ppm

 -.00031      
  .00014
 43.377

 -.00044  
 -.00017  
 -.00032  

 Chk Pass

  Cu3247A
 324.754 {104}

 (Y_3710A)
 ppm

 .00057      
 .00011
 20.040

 .00052  
 .00070  
 .00048  

 Chk Pass

  Fe2599R
 259.940 {130}

 (Y_3710R)
 ppm

 -.00095      
  .00082
 86.945

 -.00113  
 -.00166  
 -.00005  

 Chk Pass

10/17/2018Page 554 of 664



Sample Name: CCB        Acquired: 10/10/2018 14:30:42        Type: Unk

Method: MT0007(v23) AIR HF 083118(v5)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  K_7664R
 766.490 { 44}

 (Y_3710R)
 ppm

 .04572      
 .01451
 31.741

 .02936  
 .05074  
 .05705  

 Chk Pass

  Li6707R
 670.784 { 50}

 (Y_3710R)
 ppm

 .00153      
 .00077
 50.814

 .00064  
 .00207  
 .00187  

 Chk Pass

  Mg2790R
 279.079 {121}

 (Y_3710R)
 ppm

 -.00171      
  .00505
 295.72

 -.00645  
 -.00227  
  .00360  

 Chk Pass

  Mn2576A
 257.610 {131}

 (Y_3710A)
 ppm

 .00002      
 .00007
 370.11

 .00006  
 .00006  

 -.00006  

 Chk Pass

  Mo2020A
 202.030 {467}

 (Y_2243A)
 ppm

 -.00020      
  .00008
 39.339

 -.00021  
 -.00012  
 -.00028  

 Chk Pass

  aN
 330.237 {102}

 (Y_3710R)
 ppm

 .44677      
 .31728
 71.016

 .14673  
 .77886  
 .41474  

 Chk Pass

  Na5895R
 589.592 { 57}

 (Y_3710R)
 ppm

 -.00367      
  .00880
 239.86

  .00030  
  .00244  
 -.01375  

 Chk Pass

  Ni2316A
 231.604 {445}

 (Y_2243A)
 ppm

 .00074      
 .00009
 12.815

 .00076  
 .00064  
 .00082  

 Chk Pass

  P_1782A
 178.284 {489}

 (Y_2243A)
 ppm

 .00021      
 .00045
 210.93

 -.00008  
  .00073  
 -.00001  

 Chk Pass

  Pb2203A
 220.353 {153}

 (Y_3710A)
 ppm

 -.00173      
  .00181
 104.62

 -.00311  
 -.00240  
  .00032  

 Chk Pass

  bP
 220.353 {453}

 (Y_2243A)
 ppm

 -.00094      
  .00047
 50.525

 -.00149  
 -.00066  
 -.00067  

 Chk Pass

  Sb2068A
 206.833 {463}

 (Y_2243A)
 ppm

 -.00297      
  .00165
 55.576

 -.00119  
 -.00326  
 -.00445  

 Chk Pass
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Sample Name: CCB        Acquired: 10/10/2018 14:30:42        Type: Unk

Method: MT0007(v23) AIR HF 083118(v5)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  Se1960A
 196.090 {472}

 (Y_2243A)
 ppm

 -.00063      
  .00070
 112.19

 -.00048  
 -.00139  
 -.00000  

 Chk Pass

  Si2506R
 250.690 {134}

 (Y_3710R)
 ppm

 8.8647     F 
  .2550

 2.8762

 9.1554  
 8.7598  
 8.6789  

 Chk Fail
 .48200

 -.48200

  Sn1899A
 189.989 {477}

 (Y_2243A)
 ppm

 -.00035      
  .00044
 123.50

  .00015  
 -.00060  
 -.00061  

 Chk Pass

  Sr4215R
 421.552 { 80}

 (Y_3710R)
 ppm

 .00001      
 .00003
 419.88

 -.00003  
  .00004  
  .00001  

 Chk Pass

  Ti3349R
 334.941 {101}

 (Y_3710R)
 ppm

 .00031      
 .00096
 312.25

 .00111  
 .00058  

 -.00076  

 Chk Pass

  Tl1908A
 190.856 {477}

 (Y_2243A)
 ppm

 .00309      
 .00209
 67.702

 .00524  
 .00296  
 .00106  

 Chk Pass

  V_2924A
 292.402 {115}

 (Y_3710A)
 ppm

 -.00002      
  .00015
 694.84

  .00006  
 -.00020  
  .00007  

 Chk Pass

  Zn2138A
 213.856 {457}

 (Y_2243A)
 ppm

 -.00041      
  .00009
 21.311

 -.00031  
 -.00047  
 -.00044  

 Chk Pass
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Sample Name: CCB        Acquired: 10/10/2018 14:30:42        Type: Unk

Method: MT0007(v23) AIR HF 083118(v5)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Int. Std.
Line
Units
Avg
Stddev
%RSD

#1
#2
#3

  Y_2243A
 224.306 {450}

 Cts/S
 6851.7      

   14.5
 .21141

 6839.6  
 6867.8  
 6847.8  

  Y_3710A
 371.030 { 91}

 Cts/S
 224320.      

   1474.
 .65719

 222720.  
 224610.  
 225620.  

  Y_3710R
 371.030 { 91}2

 Cts/S
 22510.      

   253.
 1.1253

 22257.  
 22510.  
 22764.  
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Sample Name: 140-12855-a-5-a @2        Acquired: 10/10/2018 14:35:43        Type: Unk

Method: MT0007(v23) AIR HF 083118(v5)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 5ML TO 10ML (A)

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  Ag3280A
 328.068 {103}

 (Y_3710A)
 ppm

 .17865      
 .00165
 .92260

 .17978  
 .17676  
 .17941  

 Chk Pass

  Al3082R
 308.215 {109}

 (Y_3710R)
 ppm

 .65797      
 .06555
 9.9632

 .61130  
 .73292  
 .62968  

 Chk Pass

  As1890A
 189.042 {478}

 (Y_2243A)
 ppm

 .00670      
 .00136
 20.326

 .00543  
 .00813  
 .00653  

 Chk Pass

  B_2496A
 249.678 {135}

 (Y_3710A)
 ppm

 65.209     F 
   .562

 .86125

 65.011  
 64.774  
 65.843  

 Chk Fail
 40.000

 -40.000

  Ba4554R
 455.403 { 74}

 (Y_3710R)
 ppm

 .03031      
 .00209
 6.9128

 .02900  
 .03272  
 .02919  

 Chk Pass

  Be3130A
 313.042 {108}

 (Y_3710A)
 ppm

 -.00002      
  .00000
 23.348

 -.00002  
 -.00002  
 -.00001  

 Chk Pass

  Ca3179R
 317.933 {106}

 (Y_3710R)
 ppm

 1.4486      
  .1043

 7.1986

 1.3809  
 1.5687  
 1.3964  

 Chk Pass

  Cd2265A
 226.502 {449}

 (Y_2243A)
 ppm

 -.00022      
  .00007
 31.902

 -.00014  
 -.00023  
 -.00028  

 Chk Pass

  Co2286A
 228.616 {447}

 (Y_2243A)
 ppm

 -.00070      
  .00027
 38.772

 -.00090  
 -.00039  
 -.00082  

 Chk Pass

  Cr2677A
 267.716 {126}

 (Y_3710A)
 ppm

 .01617      
 .00005
 .32811

 .01617  
 .01623  
 .01612  

 Chk Pass

  Cu3247A
 324.754 {104}

 (Y_3710A)
 ppm

 .00783      
 .00014
 1.8358

 .00775  
 .00775  
 .00800  

 Chk Pass

  Fe2599R
 259.940 {130}

 (Y_3710R)
 ppm

 .63418      
 .03996
 6.3007

 .60870  
 .68023  
 .61361  

 Chk Pass
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Sample Name: 140-12855-a-5-a @2        Acquired: 10/10/2018 14:35:43        Type: Unk

Method: MT0007(v23) AIR HF 083118(v5)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 5ML TO 10ML (A)

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  K_7664R
 766.490 { 44}

 (Y_3710R)
 ppm

 .28929      
 .01452
 5.0198

 .27305  
 .30102  
 .29380  

 Chk Pass

  Li6707R
 670.784 { 50}

 (Y_3710R)
 ppm

 .00077      
 .00031
 40.375

 .00108  
 .00076  
 .00046  

 Chk Pass

  Mg2790R
 279.079 {121}

 (Y_3710R)
 ppm

 .13619      
 .00967
 7.1014

 .13329  
 .14699  
 .12831  

 Chk Pass

  Mn2576A
 257.610 {131}

 (Y_3710A)
 ppm

 .01072      
 .00005
 .44982

 .01077  
 .01067  
 .01071  

 Chk Pass

  Mo2020A
 202.030 {467}

 (Y_2243A)
 ppm

 .05679      
 .00024
 .42151

 .05654  
 .05702  
 .05682  

 Chk Pass

  aN
 330.237 {102}

 (Y_3710R)
 ppm

 1.1814      
  .1828

 15.472

  .97124  
 1.3034  
 1.2696  

 Chk Pass

  Na5895R
 589.592 { 57}

 (Y_3710R)
 ppm

 .64914      
 .04342
 6.6894

 .62612  
 .69922  
 .62207  

 Chk Pass

  Ni2316A
 231.604 {445}

 (Y_2243A)
 ppm

 .04022      
 .00055
 1.3793

 .03966  
 .04076  
 .04024  

 Chk Pass

  P_1782A
 178.284 {489}

 (Y_2243A)
 ppm

 -.00114      
  .00081
 71.335

 -.00133  
 -.00025  
 -.00183  

 Chk Pass

  Pb2203A
 220.353 {153}

 (Y_3710A)
 ppm

 .00171      
 .00209
 122.13

 .00205  
 .00361  

 -.00053  

 Chk Pass

  bP
 220.353 {453}

 (Y_2243A)
 ppm

 -.00250      
  .00361
 144.54

  .00034  
 -.00656  
 -.00128  

 Chk Pass

  Sb2068A
 206.833 {463}

 (Y_2243A)
 ppm

 .00251      
 .00140
 55.785

 .00092  
 .00356  
 .00304  

 Chk Pass
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Sample Name: 140-12855-a-5-a @2        Acquired: 10/10/2018 14:35:43        Type: Unk

Method: MT0007(v23) AIR HF 083118(v5)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 5ML TO 10ML (A)

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  Se1960A
 196.090 {472}

 (Y_2243A)
 ppm

 .00283      
 .00065
 22.823

 .00320  
 .00321  
 .00209  

 Chk Pass

  Si2506R
 250.690 {134}

 (Y_3710R)
 ppm

 855.29      
  58.45

 6.8334

 818.44  
 922.68  
 824.75  

 Chk Pass

  Sn1899A
 189.989 {477}

 (Y_2243A)
 ppm

 .03269      
 .00013
 .40860

 .03256  
 .03283  
 .03269  

 Chk Pass

  Sr4215R
 421.552 { 80}

 (Y_3710R)
 ppm

 .00395      
 .00026
 6.4728

 .00395  
 .00420  
 .00369  

 Chk Pass

  Ti3349R
 334.941 {101}

 (Y_3710R)
 ppm

 .00942      
 .00073
 7.7312

 .00879  
 .01022  
 .00924  

 Chk Pass

  Tl1908A
 190.856 {477}

 (Y_2243A)
 ppm

 .00015      
 .00153
 1016.9

 -.00161  
  .00091  
  .00114  

 Chk Pass

  V_2924A
 292.402 {115}

 (Y_3710A)
 ppm

 .00119      
 .00032
 26.572

 .00140  
 .00082  
 .00134  

 Chk Pass

  Zn2138A
 213.856 {457}

 (Y_2243A)
 ppm

 .07885      
 .00006
 .07561

 .07881  
 .07882  
 .07892  

 Chk Pass
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Sample Name: 140-12855-a-5-a @2        Acquired: 10/10/2018 14:35:43        Type: Unk

Method: MT0007(v23) AIR HF 083118(v5)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 5ML TO 10ML (A)

Int. Std.
Line
Units
Avg
Stddev
%RSD

#1
#2
#3

  Y_2243A
 224.306 {450}

 Cts/S
 6775.4      

    9.2
 .13638

 6765.2  
 6783.2  
 6777.8  

  Y_3710A
 371.030 { 91}

 Cts/S
 224100.      

    926.
 .41324

 223990.  
 225070.  
 223230.  

  Y_3710R
 371.030 { 91}2

 Cts/S
 21742.      
  1190.

 5.4745

 22561.  
 20377.  
 22289.  
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Sample Name: 12855-a-5-a PDS@2        Acquired: 10/10/2018 14:40:49        Type: Unk

Method: MT0007(v23) AIR HF 083118(v5)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 5ML TO 10ML

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  Ag3280A
 328.068 {103}

 (Y_3710A)
 ppm

 .22475      
 .00088
 .39134

 .22421  
 .22428  
 .22577  

 Chk Pass

  Al3082R
 308.215 {109}

 (Y_3710R)
 ppm

 2.5136      
  .0551

 2.1940

 2.4545  
 2.5228  
 2.5636  

 Chk Pass

  As1890A
 189.042 {478}

 (Y_2243A)
 ppm

 .10733      
 .00224
 2.0877

 .10480  
 .10817  
 .10904  

 Chk Pass

  B_2496A
 249.678 {135}

 (Y_3710A)
 ppm

 64.365     F 
   .253

 .39343

 64.089  
 64.422  
 64.585  

 Chk Fail
 40.000

 -40.000

  Ba4554R
 455.403 { 74}

 (Y_3710R)
 ppm

 .13360      
 .00178
 1.3337

 .13185  
 .13354  
 .13541  

 Chk Pass

  Be3130A
 313.042 {108}

 (Y_3710A)
 ppm

 .05204      
 .00095
 1.8244

 .05117  
 .05190  
 .05305  

 Chk Pass

  Ca3179R
 317.933 {106}

 (Y_3710R)
 ppm

 50.222      
  2.856

 5.6870

 52.828  
 50.669  
 47.168  

 Chk Pass

  Cd2265A
 226.502 {449}

 (Y_2243A)
 ppm

 .05257      
 .00120
 2.2894

 .05137  
 .05256  
 .05377  

 Chk Pass

  Co2286A
 228.616 {447}

 (Y_2243A)
 ppm

 .10317      
 .00205
 1.9872

 .10097  
 .10352  
 .10503  

 Chk Pass

  Cr2677A
 267.716 {126}

 (Y_3710A)
 ppm

 .22530      
 .00397
 1.7623

 .22168  
 .22469  
 .22955  

 Chk Pass

  Cu3247A
 324.754 {104}

 (Y_3710A)
 ppm

 .27007      
 .00392
 1.4502

 .26596  
 .27048  
 .27377  

 Chk Pass

  Fe2599R
 259.940 {130}

 (Y_3710R)
 ppm

 1.6394      
  .0089

 .54537

 1.6307  
 1.6389  
 1.6486  

 Chk Pass
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Sample Name: 12855-a-5-a PDS@2        Acquired: 10/10/2018 14:40:49        Type: Unk

Method: MT0007(v23) AIR HF 083118(v5)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 5ML TO 10ML

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  K_7664R
 766.490 { 44}

 (Y_3710R)
 ppm

 48.023      
  2.355

 4.9036

 50.325  
 48.124  
 45.619  

 Chk Pass

  Li6707R
 670.784 { 50}

 (Y_3710R)
 ppm

 .10060      
 .00162
 1.6095

 .09950  
 .09984  
 .10246  

 Chk Pass

  Mg2790R
 279.079 {121}

 (Y_3710R)
 ppm

 9.6084      
  .5895

 6.1350

 10.156  
  9.6850  
  8.9844  

 Chk Pass

  Mn2576A
 257.610 {131}

 (Y_3710A)
 ppm

 .11215      
 .00191
 1.7055

 .11029  
 .11206  
 .11411  

 Chk Pass

  Mo2020A
 202.030 {467}

 (Y_2243A)
 ppm

 .59463      
 .00748
 1.2583

 .58735  
 .59423  
 .60230  

 Chk Pass

  aN
 330.237 {102}

 (Y_3710R)
 ppm

 49.583      
  3.751

 7.5652

 53.181  
 49.871  
 45.696  

 Chk Pass

  Na5895R
 589.592 { 57}

 (Y_3710R)
 ppm

 49.844      
  2.757

 5.5308

 52.579  
 49.887  
 47.066  

 Chk Pass

  Ni2316A
 231.604 {445}

 (Y_2243A)
 ppm

 .53850      
 .01097
 2.0376

 .52728  
 .53903  
 .54920  

 Chk Pass

  P_1782A
 178.284 {489}

 (Y_2243A)
 ppm

 5.0937      
  .0709

 1.3925

 5.0280  
 5.0841  
 5.1689  

 Chk Pass

  Pb2203A
 220.353 {153}

 (Y_3710A)
 ppm

 .09965      
 .00306
 3.0721

 .09612  
 .10118  
 .10164  

 Chk Pass

  bP
 220.353 {453}

 (Y_2243A)
 ppm

 .10034      
 .00400
 3.9882

 .09594  
 .10135  
 .10375  

 Chk Pass

  Sb2068A
 206.833 {463}

 (Y_2243A)
 ppm

 .50700      
 .00679
 1.3389

 .49979  
 .50794  
 .51326  

 Chk Pass
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Sample Name: 12855-a-5-a PDS@2        Acquired: 10/10/2018 14:40:49        Type: Unk

Method: MT0007(v23) AIR HF 083118(v5)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 5ML TO 10ML

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  Se1960A
 196.090 {472}

 (Y_2243A)
 ppm

 .15352      
 .00546
 3.5575

 .14840  
 .15288  
 .15927  

 Chk Pass

  Si2506R
 250.690 {134}

 (Y_3710R)
 ppm

 808.83      
    .76

 .09417

 808.66  
 809.66  
 808.17  

 Chk Pass

  Sn1899A
 189.989 {477}

 (Y_2243A)
 ppm

 .54046      
 .00762
 1.4105

 .53331  
 .53960  
 .54848  

 Chk Pass

  Sr4215R
 421.552 { 80}

 (Y_3710R)
 ppm

 .52956      
 .00856
 1.6156

 .52141  
 .52882  
 .53847  

 Chk Pass

  Ti3349R
 334.941 {101}

 (Y_3710R)
 ppm

 .11443      
 .00110
 .96130

 .11403  
 .11359  
 .11567  

 Chk Pass

  Tl1908A
 190.856 {477}

 (Y_2243A)
 ppm

 .39664      
 .00711
 1.7923

 .39361  
 .39154  
 .40476  

 Chk Pass

  V_2924A
 292.402 {115}

 (Y_3710A)
 ppm

 .21098      
 .00421
 1.9955

 .20725  
 .21015  
 .21555  

 Chk Pass

  Zn2138A
 213.856 {457}

 (Y_2243A)
 ppm

 .60279      
 .01141
 1.8922

 .59151  
 .60254  
 .61432  

 Chk Pass
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Sample Name: 12855-a-5-a PDS@2        Acquired: 10/10/2018 14:40:49        Type: Unk

Method: MT0007(v23) AIR HF 083118(v5)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 5ML TO 10ML

Int. Std.
Line
Units
Avg
Stddev
%RSD

#1
#2
#3

  Y_2243A
 224.306 {450}

 Cts/S
 6684.4      

   15.4
 .22975

 6681.5  
 6701.0  
 6670.7  

  Y_3710A
 371.030 { 91}

 Cts/S
 222730.      

    819.
 .36776

 221790.  
 223240.  
 223170.  

  Y_3710R
 371.030 { 91}2

 Cts/S
 22501.      

    97.
 .43209

 22525.  
 22395.  
 22585.  
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Sample Name: 12855-a-5-a PDSD@2        Acquired: 10/10/2018 14:45:45        Type: Unk

Method: MT0007(v23) AIR HF 083118(v5)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 5ML TO 10ML

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  Ag3280A
 328.068 {103}

 (Y_3710A)
 ppm

 .22559      
 .00046
 .20457

 .22531  
 .22534  
 .22612  

 Chk Pass

  Al3082R
 308.215 {109}

 (Y_3710R)
 ppm

 2.5001      
  .0140

 .55984

 2.5067  
 2.4841  
 2.5096  

 Chk Pass

  As1890A
 189.042 {478}

 (Y_2243A)
 ppm

 .10713      
 .00166
 1.5492

 .10521  
 .10800  
 .10817  

 Chk Pass

  B_2496A
 249.678 {135}

 (Y_3710A)
 ppm

 65.137     F 
   .285

 .43723

 65.053  
 65.455  
 64.905  

 Chk Fail
 40.000

 -40.000

  Ba4554R
 455.403 { 74}

 (Y_3710R)
 ppm

 .13332      
 .00076
 .56828

 .13249  
 .13347  
 .13398  

 Chk Pass

  Be3130A
 313.042 {108}

 (Y_3710A)
 ppm

 .05203      
 .00037
 .71501

 .05163  
 .05210  
 .05236  

 Chk Pass

  Ca3179R
 317.933 {106}

 (Y_3710R)
 ppm

 49.292      
   .387

 .78574

 49.716  
 48.956  
 49.206  

 Chk Pass

  Cd2265A
 226.502 {449}

 (Y_2243A)
 ppm

 .05191      
 .00050
 .95973

 .05141  
 .05192  
 .05241  

 Chk Pass

  Co2286A
 228.616 {447}

 (Y_2243A)
 ppm

 .10186      
 .00052
 .51301

 .10126  
 .10209  
 .10223  

 Chk Pass

  Cr2677A
 267.716 {126}

 (Y_3710A)
 ppm

 .22444      
 .00188
 .83932

 .22231  
 .22511  
 .22589  

 Chk Pass

  Cu3247A
 324.754 {104}

 (Y_3710A)
 ppm

 .26819      
 .00257
 .95715

 .26597  
 .26760  
 .27100  

 Chk Pass

  Fe2599R
 259.940 {130}

 (Y_3710R)
 ppm

 1.6738      
  .0152

 .90865

 1.6592  
 1.6726  
 1.6896  

 Chk Pass
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Sample Name: 12855-a-5-a PDSD@2        Acquired: 10/10/2018 14:45:45        Type: Unk

Method: MT0007(v23) AIR HF 083118(v5)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 5ML TO 10ML

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  K_7664R
 766.490 { 44}

 (Y_3710R)
 ppm

 46.995      
   .329

 .70052

 47.300  
 47.041  
 46.646  

 Chk Pass

  Li6707R
 670.784 { 50}

 (Y_3710R)
 ppm

 .10071      
 .00106
 1.0549

 .09950  
 .10115  
 .10149  

 Chk Pass

  Mg2790R
 279.079 {121}

 (Y_3710R)
 ppm

 9.4566      
  .0757

 .80066

 9.5312  
 9.3798  
 9.4586  

 Chk Pass

  Mn2576A
 257.610 {131}

 (Y_3710A)
 ppm

 .11232      
 .00062
 .55433

 .11184  
 .11210  
 .11303  

 Chk Pass

  Mo2020A
 202.030 {467}

 (Y_2243A)
 ppm

 .59190      
 .00348
 .58835

 .58833  
 .59207  
 .59529  

 Chk Pass

  aN
 330.237 {102}

 (Y_3710R)
 ppm

 48.102      
   .742

 1.5433

 48.663  
 48.381  
 47.260  

 Chk Pass

  Na5895R
 589.592 { 57}

 (Y_3710R)
 ppm

 48.790      
   .330

 .67735

 49.096  
 48.833  
 48.440  

 Chk Pass

  Ni2316A
 231.604 {445}

 (Y_2243A)
 ppm

 .53293      
 .00376
 .70585

 .52906  
 .53313  
 .53658  

 Chk Pass

  P_1782A
 178.284 {489}

 (Y_2243A)
 ppm

 5.0715      
  .0390

 .76817

 5.0363  
 5.0647  
 5.1134  

 Chk Pass

  Pb2203A
 220.353 {153}

 (Y_3710A)
 ppm

 .09984      
 .00125
 1.2515

 .09915  
 .10128  
 .09908  

 Chk Pass

  bP
 220.353 {453}

 (Y_2243A)
 ppm

 .09852      
 .00208
 2.1108

 .09612  
 .09977  
 .09968  

 Chk Pass

  Sb2068A
 206.833 {463}

 (Y_2243A)
 ppm

 .50347      
 .00405
 .80489

 .49951  
 .50331  
 .50761  

 Chk Pass
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Sample Name: 12855-a-5-a PDSD@2        Acquired: 10/10/2018 14:45:45        Type: Unk

Method: MT0007(v23) AIR HF 083118(v5)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 5ML TO 10ML

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  Se1960A
 196.090 {472}

 (Y_2243A)
 ppm

 .15409      
 .00292
 1.8970

 .15088  
 .15478  
 .15660  

 Chk Pass

  Si2506R
 250.690 {134}

 (Y_3710R)
 ppm

 817.67      
   3.76

 .45944

 814.92  
 816.14  
 821.95  

 Chk Pass

  Sn1899A
 189.989 {477}

 (Y_2243A)
 ppm

 .53488      
 .00224
 .41856

 .53287  
 .53448  
 .53729  

 Chk Pass

  Sr4215R
 421.552 { 80}

 (Y_3710R)
 ppm

 .52824      
 .00454
 .85920

 .52312  
 .52980  
 .53178  

 Chk Pass

  Ti3349R
 334.941 {101}

 (Y_3710R)
 ppm

 .11521      
 .00030
 .26099

 .11488  
 .11547  
 .11529  

 Chk Pass

  Tl1908A
 190.856 {477}

 (Y_2243A)
 ppm

 .39098      
 .00116
 .29740

 .38978  
 .39210  
 .39107  

 Chk Pass

  V_2924A
 292.402 {115}

 (Y_3710A)
 ppm

 .21013      
 .00176
 .83986

 .20855  
 .20982  
 .21203  

 Chk Pass

  Zn2138A
 213.856 {457}

 (Y_2243A)
 ppm

 .59714      
 .00461
 .77122

 .59279  
 .59667  
 .60197  

 Chk Pass
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Sample Name: 12855-a-5-a PDSD@2        Acquired: 10/10/2018 14:45:45        Type: Unk

Method: MT0007(v23) AIR HF 083118(v5)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 5ML TO 10ML

Int. Std.
Line
Units
Avg
Stddev
%RSD

#1
#2
#3

  Y_2243A
 224.306 {450}

 Cts/S
 6669.1      

   13.2
 .19857

 6653.8  
 6676.5  
 6676.9  

  Y_3710A
 371.030 { 91}

 Cts/S
 221410.      

   1274.
 .57529

 219940.  
 222230.  
 222040.  

  Y_3710R
 371.030 { 91}2

 Cts/S
 22203.      

   181.
 .81373

 22133.  
 22408.  
 22067.  
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Sample Name: 140-12855-a-7-a @2        Acquired: 10/10/2018 14:50:40        Type: Unk

Method: MT0007(v23) AIR HF 083118(v5)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 5ML TO 10ML

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  Ag3280A
 328.068 {103}

 (Y_3710A)
 ppm

 .20500      
 .00035
 .17245

 .20490  
 .20539  
 .20471  

 Chk Pass

  Al3082R
 308.215 {109}

 (Y_3710R)
 ppm

 .69896      
 .00677
 .96796

 .69410  
 .70668  
 .69609  

 Chk Pass

  As1890A
 189.042 {478}

 (Y_2243A)
 ppm

 .00523      
 .00106
 20.228

 .00626  
 .00415  
 .00526  

 Chk Pass

  B_2496A
 249.678 {135}

 (Y_3710A)
 ppm

 64.936     F 
   .386

 .59372

 64.875  
 65.349  
 64.585  

 Chk Fail
 40.000

 -40.000

  Ba4554R
 455.403 { 74}

 (Y_3710R)
 ppm

 .03136      
 .00034
 1.0994

 .03173  
 .03105  
 .03129  

 Chk Pass

  Be3130A
 313.042 {108}

 (Y_3710A)
 ppm

 -.00003      
  .00001
 19.339

 -.00003  
 -.00004  
 -.00003  

 Chk Pass

  Ca3179R
 317.933 {106}

 (Y_3710R)
 ppm

 2.9543      
  .0052

 .17506

 2.9496  
 2.9598  
 2.9536  

 Chk Pass

  Cd2265A
 226.502 {449}

 (Y_2243A)
 ppm

 -.00024      
  .00005
 20.071

 -.00029  
 -.00023  
 -.00019  

 Chk Pass

  Co2286A
 228.616 {447}

 (Y_2243A)
 ppm

 .00374      
 .00035
 9.4887

 .00409  
 .00375  
 .00338  

 Chk Pass

  Cr2677A
 267.716 {126}

 (Y_3710A)
 ppm

 .15859      
 .00020
 .12603

 .15881  
 .15853  
 .15843  

 Chk Pass

  Cu3247A
 324.754 {104}

 (Y_3710A)
 ppm

 .02363      
 .00019
 .78587

 .02374  
 .02374  
 .02342  

 Chk Pass

  Fe2599R
 259.940 {130}

 (Y_3710R)
 ppm

 3.2128      
  .0203

 .63273

 3.2338  
 3.1932  
 3.2114  

 Chk Pass
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Sample Name: 140-12855-a-7-a @2        Acquired: 10/10/2018 14:50:40        Type: Unk

Method: MT0007(v23) AIR HF 083118(v5)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 5ML TO 10ML

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  K_7664R
 766.490 { 44}

 (Y_3710R)
 ppm

 .34290      
 .00472
 1.3771

 .33798  
 .34739  
 .34333  

 Chk Pass

  Li6707R
 670.784 { 50}

 (Y_3710R)
 ppm

 .00138      
 .00058
 42.102

 .00189  
 .00150  
 .00075  

 Chk Pass

  Mg2790R
 279.079 {121}

 (Y_3710R)
 ppm

 .14298      
 .01640
 11.473

 .15994  
 .12719  
 .14181  

 Chk Pass

  Mn2576A
 257.610 {131}

 (Y_3710A)
 ppm

 .06423      
 .00023
 .36007

 .06447  
 .06421  
 .06401  

 Chk Pass

  Mo2020A
 202.030 {467}

 (Y_2243A)
 ppm

 .06317      
 .00033
 .51739

 .06295  
 .06301  
 .06354  

 Chk Pass

  aN
 330.237 {102}

 (Y_3710R)
 ppm

 1.2140      
  .7417

 61.093

 2.0503  
  .95535  
  .63624  

 Chk Pass

  Na5895R
 589.592 { 57}

 (Y_3710R)
 ppm

 .70676      
 .00648
 .91705

 .71191  
 .69948  
 .70888  

 Chk Pass

  Ni2316A
 231.604 {445}

 (Y_2243A)
 ppm

 .25989      
 .00030
 .11676

 .26024  
 .25970  
 .25973  

 Chk Pass

  P_1782A
 178.284 {489}

 (Y_2243A)
 ppm

 .01262      
 .00147
 11.626

 .01420  
 .01130  
 .01236  

 Chk Pass

  Pb2203A
 220.353 {153}

 (Y_3710A)
 ppm

 .00254      
 .00051
 20.181

 .00218  
 .00312  
 .00230  

 Chk Pass

  bP
 220.353 {453}

 (Y_2243A)
 ppm

 .00042      
 .00289
 692.12

 .00317  
 .00066  

 -.00258  

 Chk Pass

  Sb2068A
 206.833 {463}

 (Y_2243A)
 ppm

 .00380      
 .00032
 8.3011

 .00416  
 .00361  
 .00362  

 Chk Pass
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Sample Name: 140-12855-a-7-a @2        Acquired: 10/10/2018 14:50:40        Type: Unk

Method: MT0007(v23) AIR HF 083118(v5)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 5ML TO 10ML

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  Se1960A
 196.090 {472}

 (Y_2243A)
 ppm

 .00295      
 .00114
 38.540

 .00313  
 .00399  
 .00174  

 Chk Pass

  Si2506R
 250.690 {134}

 (Y_3710R)
 ppm

 832.54      
   2.07

 .24863

 834.11  
 830.19  
 833.31  

 Chk Pass

  Sn1899A
 189.989 {477}

 (Y_2243A)
 ppm

 .02371      
 .00071
 2.9806

 .02346  
 .02451  
 .02316  

 Chk Pass

  Sr4215R
 421.552 { 80}

 (Y_3710R)
 ppm

 .01274      
 .00018
 1.4098

 .01294  
 .01259  
 .01270  

 Chk Pass

  Ti3349R
 334.941 {101}

 (Y_3710R)
 ppm

 .01246      
 .00029
 2.3060

 .01270  
 .01214  
 .01253  

 Chk Pass

  Tl1908A
 190.856 {477}

 (Y_2243A)
 ppm

 .00408      
 .00262
 64.220

 .00178  
 .00693  
 .00353  

 Chk Pass

  V_2924A
 292.402 {115}

 (Y_3710A)
 ppm

 .00084      
 .00018
 21.046

 .00074  
 .00104  
 .00074  

 Chk Pass

  Zn2138A
 213.856 {457}

 (Y_2243A)
 ppm

 .11897      
 .00037
 .30816

 .11939  
 .11877  
 .11875  

 Chk Pass
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Sample Name: 140-12855-a-7-a @2        Acquired: 10/10/2018 14:50:40        Type: Unk

Method: MT0007(v23) AIR HF 083118(v5)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 5ML TO 10ML

Int. Std.
Line
Units
Avg
Stddev
%RSD

#1
#2
#3

  Y_2243A
 224.306 {450}

 Cts/S
 6792.8      

    8.5
 .12544

 6784.5  
 6792.3  
 6801.5  

  Y_3710A
 371.030 { 91}

 Cts/S
 223700.      

   1018.
 .45522

 223090.  
 223140.  
 224880.  

  Y_3710R
 371.030 { 91}2

 Cts/S
 22651.      

    58.
 .25793

 22587.  
 22701.  
 22666.  
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Sample Name: 140-12855-a-9-a @2        Acquired: 10/10/2018 14:55:45        Type: Unk

Method: MT0007(v23) AIR HF 083118(v5)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 5ML TO 10ML

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  Ag3280A
 328.068 {103}

 (Y_3710A)
 ppm

 .17569      
 .00128
 .73069

 .17668  
 .17614  
 .17424  

 Chk Pass

  Al3082R
 308.215 {109}

 (Y_3710R)
 ppm

 .56237      
 .01178
 2.0953

 .54953  
 .56489  
 .57269  

 Chk Pass

  As1890A
 189.042 {478}

 (Y_2243A)
 ppm

 .00572      
 .00165
 28.804

 .00754  
 .00434  
 .00528  

 Chk Pass

  B_2496A
 249.678 {135}

 (Y_3710A)
 ppm

 65.625     F 
   .490

 .74600

 65.154  
 66.132  
 65.589  

 Chk Fail
 40.000

 -40.000

  Ba4554R
 455.403 { 74}

 (Y_3710R)
 ppm

 .02973      
 .00014
 .48077

 .02958  
 .02986  
 .02976  

 Chk Pass

  Be3130A
 313.042 {108}

 (Y_3710A)
 ppm

 -.00003      
  .00000
 6.8975

 -.00003  
 -.00003  
 -.00003  

 Chk Pass

  Ca3179R
 317.933 {106}

 (Y_3710R)
 ppm

 1.4617      
  .0058

 .39704

 1.4550  
 1.4652  
 1.4649  

 Chk Pass

  Cd2265A
 226.502 {449}

 (Y_2243A)
 ppm

 -.00047      
  .00006
 13.135

 -.00053  
 -.00041  
 -.00047  

 Chk Pass

  Co2286A
 228.616 {447}

 (Y_2243A)
 ppm

 -.00099      
  .00025
 25.446

 -.00128  
 -.00088  
 -.00082  

 Chk Pass

  Cr2677A
 267.716 {126}

 (Y_3710A)
 ppm

 .02629      
 .00028
 1.0620

 .02601  
 .02657  
 .02629  

 Chk Pass

  Cu3247A
 324.754 {104}

 (Y_3710A)
 ppm

 .01034      
 .00007
 .72213

 .01028  
 .01042  
 .01032  

 Chk Pass

  Fe2599R
 259.940 {130}

 (Y_3710R)
 ppm

 3.1742      
  .0152

 .47852

 3.1599  
 3.1902  
 3.1726  

 Chk Pass

10/17/2018Page 574 of 664



Sample Name: 140-12855-a-9-a @2        Acquired: 10/10/2018 14:55:45        Type: Unk

Method: MT0007(v23) AIR HF 083118(v5)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 5ML TO 10ML

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  K_7664R
 766.490 { 44}

 (Y_3710R)
 ppm

 .27437      
 .01147
 4.1805

 .28457  
 .26196  
 .27660  

 Chk Pass

  Li6707R
 670.784 { 50}

 (Y_3710R)
 ppm

 .00136      
 .00047
 34.493

 .00131  
 .00093  
 .00186  

 Chk Pass

  Mg2790R
 279.079 {121}

 (Y_3710R)
 ppm

 .11345      
 .01497
 13.194

 .09691  
 .11736  
 .12608  

 Chk Pass

  Mn2576A
 257.610 {131}

 (Y_3710A)
 ppm

 .03206      
 .00015
 .47787

 .03194  
 .03223  
 .03202  

 Chk Pass

  Mo2020A
 202.030 {467}

 (Y_2243A)
 ppm

 .05694      
 .00023
 .41038

 .05719  
 .05692  
 .05673  

 Chk Pass

  aN
 330.237 {102}

 (Y_3710R)
 ppm

 .38663      
 .60120
 155.50

 .03808  
 .04098  
 1.0808  

 Chk Pass

  Na5895R
 589.592 { 57}

 (Y_3710R)
 ppm

 .53096      
 .00266
 .50163

 .52789  
 .53261  
 .53238  

 Chk Pass

  Ni2316A
 231.604 {445}

 (Y_2243A)
 ppm

 .02996      
 .00011
 .36782

 .02994  
 .02986  
 .03008  

 Chk Pass

  P_1782A
 178.284 {489}

 (Y_2243A)
 ppm

 -.00229      
  .00387
 168.90

 -.00551  
 -.00337  
  .00200  

 Chk Pass

  Pb2203A
 220.353 {153}

 (Y_3710A)
 ppm

 .00245      
 .00081
 33.175

 .00258  
 .00158  
 .00319  

 Chk Pass

  bP
 220.353 {453}

 (Y_2243A)
 ppm

 -.00178      
  .00177
 99.507

  .00021  
 -.00319  
 -.00236  

 Chk Pass

  Sb2068A
 206.833 {463}

 (Y_2243A)
 ppm

 .00405      
 .00177
 43.634

 .00529  
 .00202  
 .00483  

 Chk Pass
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Sample Name: 140-12855-a-9-a @2        Acquired: 10/10/2018 14:55:45        Type: Unk

Method: MT0007(v23) AIR HF 083118(v5)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 5ML TO 10ML

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  Se1960A
 196.090 {472}

 (Y_2243A)
 ppm

 .00337      
 .00145
 43.112

 .00377  
 .00458  
 .00176  

 Chk Pass

  Si2506R
 250.690 {134}

 (Y_3710R)
 ppm

 827.05      
   4.02

 .48572

 823.54  
 831.43  
 826.18  

 Chk Pass

  Sn1899A
 189.989 {477}

 (Y_2243A)
 ppm

 .01833      
 .00024
 1.3194

 .01815  
 .01860  
 .01824  

 Chk Pass

  Sr4215R
 421.552 { 80}

 (Y_3710R)
 ppm

 .00788      
 .00011
 1.3960

 .00780  
 .00801  
 .00784  

 Chk Pass

  Ti3349R
 334.941 {101}

 (Y_3710R)
 ppm

 .00943      
 .00089
 9.4540

 .00874  
 .00913  
 .01044  

 Chk Pass

  Tl1908A
 190.856 {477}

 (Y_2243A)
 ppm

 .00163      
 .00124
 75.884

 .00047  
 .00293  
 .00149  

 Chk Pass

  V_2924A
 292.402 {115}

 (Y_3710A)
 ppm

 .00072      
 .00025
 35.228

 .00043  
 .00081  
 .00092  

 Chk Pass

  Zn2138A
 213.856 {457}

 (Y_2243A)
 ppm

 .06220      
 .00008
 .12953

 .06229  
 .06216  
 .06214  

 Chk Pass

10/17/2018Page 576 of 664



Sample Name: 140-12855-a-9-a @2        Acquired: 10/10/2018 14:55:45        Type: Unk

Method: MT0007(v23) AIR HF 083118(v5)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 5ML TO 10ML

Int. Std.
Line
Units
Avg
Stddev
%RSD

#1
#2
#3

  Y_2243A
 224.306 {450}

 Cts/S
 6790.1      

   23.2
 .34238

 6764.3  
 6796.8  
 6809.3  

  Y_3710A
 371.030 { 91}

 Cts/S
 223480.      

    490.
 .21907

 223330.  
 223080.  
 224020.  

  Y_3710R
 371.030 { 91}2

 Cts/S
 22484.      

   233.
 1.0371

 22442.  
 22275.  
 22736.  
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Sample Name: 140-12855-a-11-a @2        Acquired: 10/10/2018 15:00:50        Type: Unk

Method: MT0007(v23) AIR HF 083118(v5)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 5ML TO 10ML

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  Ag3280A
 328.068 {103}

 (Y_3710A)
 ppm

 .18130      
 .00061
 .33662

 .18190  
 .18131  
 .18068  

 Chk Pass

  Al3082R
 308.215 {109}

 (Y_3710R)
 ppm

 .65591      
 .00238
 .36339

 .65748  
 .65316  
 .65708  

 Chk Pass

  As1890A
 189.042 {478}

 (Y_2243A)
 ppm

 .00600      
 .00054
 8.9201

 .00629  
 .00632  
 .00538  

 Chk Pass

  B_2496A
 249.678 {135}

 (Y_3710A)
 ppm

 65.202     F 
   .343

 .52553

 64.862  
 65.197  
 65.548  

 Chk Fail
 40.000

 -40.000

  Ba4554R
 455.403 { 74}

 (Y_3710R)
 ppm

 .03010      
 .00014
 .47247

 .03020  
 .03015  
 .02993  

 Chk Pass

  Be3130A
 313.042 {108}

 (Y_3710A)
 ppm

 -.00002      
  .00001
 61.712

 -.00002  
 -.00001  
 -.00003  

 Chk Pass

  Ca3179R
 317.933 {106}

 (Y_3710R)
 ppm

 2.3142      
  .0093

 .40049

 2.3177  
 2.3036  
 2.3211  

 Chk Pass

  Cd2265A
 226.502 {449}

 (Y_2243A)
 ppm

 -.00040      
  .00006
 16.029

 -.00042  
 -.00033  
 -.00046  

 Chk Pass

  Co2286A
 228.616 {447}

 (Y_2243A)
 ppm

 -.00095      
  .00022
 23.568

 -.00116  
 -.00072  
 -.00096  

 Chk Pass

  Cr2677A
 267.716 {126}

 (Y_3710A)
 ppm

 .02475      
 .00011
 .42999

 .02469  
 .02487  
 .02468  

 Chk Pass

  Cu3247A
 324.754 {104}

 (Y_3710A)
 ppm

 .01415      
 .00033
 2.3564

 .01449  
 .01414  
 .01382  

 Chk Pass

  Fe2599R
 259.940 {130}

 (Y_3710R)
 ppm

 3.3555      
  .0140

 .41608

 3.3685  
 3.3407  
 3.3572  

 Chk Pass
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Sample Name: 140-12855-a-11-a @2        Acquired: 10/10/2018 15:00:50        Type: Unk

Method: MT0007(v23) AIR HF 083118(v5)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 5ML TO 10ML

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  K_7664R
 766.490 { 44}

 (Y_3710R)
 ppm

 .38107      
 .01484
 3.8954

 .39041  
 .36395  
 .38884  

 Chk Pass

  Li6707R
 670.784 { 50}

 (Y_3710R)
 ppm

 .00085      
 .00093
 109.99

 -.00008  
  .00083  
  .00179  

 Chk Pass

  Mg2790R
 279.079 {121}

 (Y_3710R)
 ppm

 .14764      
 .00786
 5.3263

 .15509  
 .14840  
 .13942  

 Chk Pass

  Mn2576A
 257.610 {131}

 (Y_3710A)
 ppm

 .03111      
 .00013
 .42459

 .03098  
 .03112  
 .03124  

 Chk Pass

  Mo2020A
 202.030 {467}

 (Y_2243A)
 ppm

 .05789      
 .00030
 .52239

 .05821  
 .05761  
 .05786  

 Chk Pass

  aN
 330.237 {102}

 (Y_3710R)
 ppm

 .90666      
 .32495
 35.841

 .61536  
 1.2571  
  .84750  

 Chk Pass

  Na5895R
 589.592 { 57}

 (Y_3710R)
 ppm

 .70258      
 .00329
 .46759

 .70547  
 .69901  
 .70328  

 Chk Pass

  Ni2316A
 231.604 {445}

 (Y_2243A)
 ppm

 .04056      
 .00011
 .27821

 .04048  
 .04051  
 .04069  

 Chk Pass

  P_1782A
 178.284 {489}

 (Y_2243A)
 ppm

 .00175      
 .00043
 24.636

 .00207  
 .00193  
 .00126  

 Chk Pass

  Pb2203A
 220.353 {153}

 (Y_3710A)
 ppm

 .00177      
 .00345
 195.51

 -.00190  
  .00496  
  .00224  

 Chk Pass

  bP
 220.353 {453}

 (Y_2243A)
 ppm

 .00066      
 .00109
 165.93

 .00132  
 -.00060  
  .00125  

 Chk Pass

  Sb2068A
 206.833 {463}

 (Y_2243A)
 ppm

 .00502      
 .00086
 17.197

 .00487  
 .00425  
 .00595  

 Chk Pass
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Sample Name: 140-12855-a-11-a @2        Acquired: 10/10/2018 15:00:50        Type: Unk

Method: MT0007(v23) AIR HF 083118(v5)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 5ML TO 10ML

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  Se1960A
 196.090 {472}

 (Y_2243A)
 ppm

 .00283      
 .00262
 92.786

 .00054  
 .00225  
 .00569  

 Chk Pass

  Si2506R
 250.690 {134}

 (Y_3710R)
 ppm

 826.23      
   1.79

 .21623

 825.42  
 824.99  
 828.28  

 Chk Pass

  Sn1899A
 189.989 {477}

 (Y_2243A)
 ppm

 .02902      
 .00148
 5.1028

 .03037  
 .02744  
 .02926  

 Chk Pass

  Sr4215R
 421.552 { 80}

 (Y_3710R)
 ppm

 .00879      
 .00006
 .63570

 .00872  
 .00883  
 .00880  

 Chk Pass

  Ti3349R
 334.941 {101}

 (Y_3710R)
 ppm

 .01258      
 .00052
 4.1160

 .01210  
 .01251  
 .01313  

 Chk Pass

  Tl1908A
 190.856 {477}

 (Y_2243A)
 ppm

 .00140      
 .00143
 102.31

 -.00025  
  .00236  
  .00208  

 Chk Pass

  V_2924A
 292.402 {115}

 (Y_3710A)
 ppm

 .00064      
 .00017
 26.644

 .00075  
 .00045  
 .00073  

 Chk Pass

  Zn2138A
 213.856 {457}

 (Y_2243A)
 ppm

 .09292      
 .00030
 .31965

 .09259  
 .09300  
 .09316  

 Chk Pass
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Sample Name: 140-12855-a-11-a @2        Acquired: 10/10/2018 15:00:50        Type: Unk

Method: MT0007(v23) AIR HF 083118(v5)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 5ML TO 10ML

Int. Std.
Line
Units
Avg
Stddev
%RSD

#1
#2
#3

  Y_2243A
 224.306 {450}

 Cts/S
 6772.0      

   22.3
 .32897

 6747.7  
 6776.5  
 6791.6  

  Y_3710A
 371.030 { 91}

 Cts/S
 223390.      

    942.
 .42154

 222390.  
 223500.  
 224270.  

  Y_3710R
 371.030 { 91}2

 Cts/S
 22596.      

    91.
 .40427

 22506.  
 22689.  
 22593.  
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Sample Name: 140-12855-a-13-a @2        Acquired: 10/10/2018 15:05:55        Type: Unk

Method: MT0007(v23) AIR HF 083118(v5)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 5ML TO 10ML

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  Ag3280A
 328.068 {103}

 (Y_3710A)
 ppm

 .20002      
 .00119
 .59552

 .20126  
 .19991  
 .19888  

 Chk Pass

  Al3082R
 308.215 {109}

 (Y_3710R)
 ppm

 1.0151      
  .0044

 .43635

 1.0175  
 1.0100  
 1.0179  

 Chk Pass

  As1890A
 189.042 {478}

 (Y_2243A)
 ppm

 .00623      
 .00160
 25.672

 .00601  
 .00792  
 .00475  

 Chk Pass

  B_2496A
 249.678 {135}

 (Y_3710A)
 ppm

 66.236     F 
   .035

 .05316

 66.261  
 66.196  
 66.251  

 Chk Fail
 40.000

 -40.000

  Ba4554R
 455.403 { 74}

 (Y_3710R)
 ppm

 .03125      
 .00013
 .43048

 .03139  
 .03124  
 .03113  

 Chk Pass

  Be3130A
 313.042 {108}

 (Y_3710A)
 ppm

 -.00001      
  .00001
 189.30

 -.00002  
  .00001  
 -.00001  

 Chk Pass

  Ca3179R
 317.933 {106}

 (Y_3710R)
 ppm

 2.3748      
  .0123

 .51676

 2.3774  
 2.3855  
 2.3614  

 Chk Pass

  Cd2265A
 226.502 {449}

 (Y_2243A)
 ppm

 -.00033      
  .00016
 46.493

 -.00017  
 -.00048  
 -.00035  

 Chk Pass

  Co2286A
 228.616 {447}

 (Y_2243A)
 ppm

 -.00105      
  .00013
 12.139

 -.00118  
 -.00102  
 -.00094  

 Chk Pass

  Cr2677A
 267.716 {126}

 (Y_3710A)
 ppm

 .01863      
 .00025
 1.3319

 .01857  
 .01890  
 .01842  

 Chk Pass

  Cu3247A
 324.754 {104}

 (Y_3710A)
 ppm

 .01078      
 .00017
 1.6089

 .01062  
 .01074  
 .01097  

 Chk Pass

  Fe2599R
 259.940 {130}

 (Y_3710R)
 ppm

 1.0045      
  .0063

 .62858

 1.0026  
 1.0115  
  .99932  

 Chk Pass
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Sample Name: 140-12855-a-13-a @2        Acquired: 10/10/2018 15:05:55        Type: Unk

Method: MT0007(v23) AIR HF 083118(v5)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 5ML TO 10ML

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  K_7664R
 766.490 { 44}

 (Y_3710R)
 ppm

 .35602      
 .01828
 5.1340

 .36752  
 .33495  
 .36561  

 Chk Pass

  Li6707R
 670.784 { 50}

 (Y_3710R)
 ppm

 .00071      
 .00014
 19.071

 .00056  
 .00076  
 .00082  

 Chk Pass

  Mg2790R
 279.079 {121}

 (Y_3710R)
 ppm

 .19602      
 .00274
 1.3998

 .19441  
 .19447  
 .19919  

 Chk Pass

  Mn2576A
 257.610 {131}

 (Y_3710A)
 ppm

 .01358      
 .00007
 .53193

 .01366  
 .01352  
 .01357  

 Chk Pass

  Mo2020A
 202.030 {467}

 (Y_2243A)
 ppm

 .05758      
 .00025
 .42564

 .05761  
 .05781  
 .05732  

 Chk Pass

  aN
 330.237 {102}

 (Y_3710R)
 ppm

 1.1824      
  .3481

 29.442

  .82165  
 1.5164  
 1.2093  

 Chk Pass

  Na5895R
 589.592 { 57}

 (Y_3710R)
 ppm

 .80589      
 .00437
 .54196

 .80096  
 .80743  
 .80928  

 Chk Pass

  Ni2316A
 231.604 {445}

 (Y_2243A)
 ppm

 .02977      
 .00048
 1.5968

 .02946  
 .03032  
 .02954  

 Chk Pass

  P_1782A
 178.284 {489}

 (Y_2243A)
 ppm

 .00123      
 .00213
 172.75

 .00346  
 .00100  

 -.00077  

 Chk Pass

  Pb2203A
 220.353 {153}

 (Y_3710A)
 ppm

 .00009      
 .00194
 2134.7

 .00088  
 -.00212  
  .00152  

 Chk Pass

  bP
 220.353 {453}

 (Y_2243A)
 ppm

 -.00030      
  .00117
 387.06

 -.00157  
 -.00008  
  .00074  

 Chk Pass

  Sb2068A
 206.833 {463}

 (Y_2243A)
 ppm

 .00651      
 .00038
 5.8575

 .00608  
 .00662  
 .00682  

 Chk Pass

10/17/2018Page 583 of 664



Sample Name: 140-12855-a-13-a @2        Acquired: 10/10/2018 15:05:55        Type: Unk

Method: MT0007(v23) AIR HF 083118(v5)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 5ML TO 10ML

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  Se1960A
 196.090 {472}

 (Y_2243A)
 ppm

 .00356      
 .00177
 49.541

 .00303  
 .00213  
 .00553  

 Chk Pass

  Si2506R
 250.690 {134}

 (Y_3710R)
 ppm

 834.61      
   3.99

 .47803

 832.42  
 839.21  
 832.19  

 Chk Pass

  Sn1899A
 189.989 {477}

 (Y_2243A)
 ppm

 .03124      
 .00120
 3.8379

 .03063  
 .03262  
 .03046  

 Chk Pass

  Sr4215R
 421.552 { 80}

 (Y_3710R)
 ppm

 .00976      
 .00009
 .94299

 .00978  
 .00966  
 .00984  

 Chk Pass

  Ti3349R
 334.941 {101}

 (Y_3710R)
 ppm

 .00954      
 .00020
 2.1326

 .00976  
 .00936  
 .00950  

 Chk Pass

  Tl1908A
 190.856 {477}

 (Y_2243A)
 ppm

 .00166      
 .00300
 180.81

 -.00161  
  .00428  
  .00231  

 Chk Pass

  V_2924A
 292.402 {115}

 (Y_3710A)
 ppm

 .00066      
 .00023
 35.006

 .00092  
 .00051  
 .00055  

 Chk Pass

  Zn2138A
 213.856 {457}

 (Y_2243A)
 ppm

 .07792      
 .00036
 .46698

 .07751  
 .07809  
 .07817  

 Chk Pass
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Sample Name: 140-12855-a-13-a @2        Acquired: 10/10/2018 15:05:55        Type: Unk

Method: MT0007(v23) AIR HF 083118(v5)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 5ML TO 10ML

Int. Std.
Line
Units
Avg
Stddev
%RSD

#1
#2
#3

  Y_2243A
 224.306 {450}

 Cts/S
 6778.9      

   19.5
 .28703

 6784.6  
 6757.2  
 6794.9  

  Y_3710A
 371.030 { 91}

 Cts/S
 223040.      

   1022.
 .45814

 221890.  
 223370.  
 223850.  

  Y_3710R
 371.030 { 91}2

 Cts/S
 22690.      

   193.
 .84971

 22707.  
 22489.  
 22874.  
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Sample Name: 140-12855-a-15-a @2        Acquired: 10/10/2018 15:11:01        Type: Unk

Method: MT0007(v23) AIR HF 083118(v5)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 5ML TO 10ML

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  Ag3280A
 328.068 {103}

 (Y_3710A)
 ppm

 .17406      
 .00057
 .32464

 .17345  
 .17416  
 .17456  

 Chk Pass

  Al3082R
 308.215 {109}

 (Y_3710R)
 ppm

 .65337      
 .00725
 1.1092

 .65915  
 .64524  
 .65573  

 Chk Pass

  As1890A
 189.042 {478}

 (Y_2243A)
 ppm

 .00575      
 .00129
 22.371

 .00485  
 .00722  
 .00517  

 Chk Pass

  B_2496A
 249.678 {135}

 (Y_3710A)
 ppm

 65.144     F 
   .810

 1.2434

 64.969  
 64.436  
 66.028  

 Chk Fail
 40.000

 -40.000

  Ba4554R
 455.403 { 74}

 (Y_3710R)
 ppm

 .02875      
 .00015
 .53212

 .02873  
 .02891  
 .02860  

 Chk Pass

  Be3130A
 313.042 {108}

 (Y_3710A)
 ppm

 -.00003      
  .00001
 44.500

 -.00002  
 -.00004  
 -.00002  

 Chk Pass

  Ca3179R
 317.933 {106}

 (Y_3710R)
 ppm

 3.0596      
  .0188

 .61461

 3.0379  
 3.0706  
 3.0702  

 Chk Pass

  Cd2265A
 226.502 {449}

 (Y_2243A)
 ppm

 -.00032      
  .00008
 24.956

 -.00030  
 -.00041  
 -.00025  

 Chk Pass

  Co2286A
 228.616 {447}

 (Y_2243A)
 ppm

 -.00122      
  .00010
 7.9669

 -.00128  
 -.00111  
 -.00128  

 Chk Pass

  Cr2677A
 267.716 {126}

 (Y_3710A)
 ppm

 .01502      
 .00027
 1.7734

 .01475  
 .01529  
 .01501  

 Chk Pass

  Cu3247A
 324.754 {104}

 (Y_3710A)
 ppm

 .00764      
 .00009
 1.2051

 .00762  
 .00774  
 .00756  

 Chk Pass

  Fe2599R
 259.940 {130}

 (Y_3710R)
 ppm

 .96314      
 .00531
 .55125

 .96048  
 .96926  
 .95969  

 Chk Pass
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Sample Name: 140-12855-a-15-a @2        Acquired: 10/10/2018 15:11:01        Type: Unk

Method: MT0007(v23) AIR HF 083118(v5)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 5ML TO 10ML

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  K_7664R
 766.490 { 44}

 (Y_3710R)
 ppm

 .31647      
 .01579
 4.9908

 .32030  
 .32999  
 .29911  

 Chk Pass

  Li6707R
 670.784 { 50}

 (Y_3710R)
 ppm

 .00142      
 .00116
 81.433

 .00222  
 .00009  
 .00195  

 Chk Pass

  Mg2790R
 279.079 {121}

 (Y_3710R)
 ppm

 .14184      
 .01246
 8.7872

 .13101  
 .13905  
 .15547  

 Chk Pass

  Mn2576A
 257.610 {131}

 (Y_3710A)
 ppm

 .01261      
 .00007
 .52303

 .01253  
 .01265  
 .01264  

 Chk Pass

  Mo2020A
 202.030 {467}

 (Y_2243A)
 ppm

 .05642      
 .00002
 .04013

 .05643  
 .05640  
 .05644  

 Chk Pass

  aN
 330.237 {102}

 (Y_3710R)
 ppm

 .88221      
 .21004
 23.808

 1.0856  
  .89491  
  .66612  

 Chk Pass

  Na5895R
 589.592 { 57}

 (Y_3710R)
 ppm

 .53424      
 .00346
 .64699

 .53084  
 .53413  
 .53775  

 Chk Pass

  Ni2316A
 231.604 {445}

 (Y_2243A)
 ppm

 .02460      
 .00012
 .48081

 .02455  
 .02451  
 .02473  

 Chk Pass

  P_1782A
 178.284 {489}

 (Y_2243A)
 ppm

 -.00053      
  .00198
 374.77

  .00163  
 -.00226  
 -.00097  

 Chk Pass

  Pb2203A
 220.353 {153}

 (Y_3710A)
 ppm

 .00316      
 .00516
 163.49

 -.00280  
  .00617  
  .00611  

 Chk Pass

  bP
 220.353 {453}

 (Y_2243A)
 ppm

 .00109      
 .00111
 102.65

 .00101  
 .00223  
 .00001  

 Chk Pass

  Sb2068A
 206.833 {463}

 (Y_2243A)
 ppm

 .00440      
 .00114
 25.879

 .00329  
 .00557  
 .00435  

 Chk Pass
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Sample Name: 140-12855-a-15-a @2        Acquired: 10/10/2018 15:11:01        Type: Unk

Method: MT0007(v23) AIR HF 083118(v5)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 5ML TO 10ML

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  Se1960A
 196.090 {472}

 (Y_2243A)
 ppm

 .00374      
 .00187
 50.097

 .00532  
 .00167  
 .00423  

 Chk Pass

  Si2506R
 250.690 {134}

 (Y_3710R)
 ppm

 816.96      
   5.85

 .71553

 810.26  
 819.60  
 821.02  

 Chk Pass

  Sn1899A
 189.989 {477}

 (Y_2243A)
 ppm

 .02484      
 .00058
 2.3467

 .02454  
 .02552  
 .02447  

 Chk Pass

  Sr4215R
 421.552 { 80}

 (Y_3710R)
 ppm

 .01246      
 .00012
 .94034

 .01235  
 .01258  
 .01245  

 Chk Pass

  Ti3349R
 334.941 {101}

 (Y_3710R)
 ppm

 .01127      
 .00042
 3.7164

 .01175  
 .01102  
 .01104  

 Chk Pass

  Tl1908A
 190.856 {477}

 (Y_2243A)
 ppm

 .00111      
 .00155
 140.33

 .00091  
 .00275  

 -.00034  

 Chk Pass

  V_2924A
 292.402 {115}

 (Y_3710A)
 ppm

 .00070      
 .00022
 31.194

 .00052  
 .00064  
 .00095  

 Chk Pass

  Zn2138A
 213.856 {457}

 (Y_2243A)
 ppm

 .06303      
 .00031
 .48683

 .06271  
 .06306  
 .06333  

 Chk Pass
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Sample Name: 140-12855-a-15-a @2        Acquired: 10/10/2018 15:11:01        Type: Unk

Method: MT0007(v23) AIR HF 083118(v5)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 5ML TO 10ML

Int. Std.
Line
Units
Avg
Stddev
%RSD

#1
#2
#3

  Y_2243A
 224.306 {450}

 Cts/S
 6768.0      

   13.5
 .19913

 6761.1  
 6783.5  
 6759.3  

  Y_3710A
 371.030 { 91}

 Cts/S
 223680.      

    439.
 .19629

 223490.  
 224180.  
 223370.  

  Y_3710R
 371.030 { 91}2

 Cts/S
 22546.      

    58.
 .25773

 22613.  
 22507.  
 22518.  
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Sample Name: 140-12855-a-17-a @2        Acquired: 10/10/2018 15:16:07        Type: Unk

Method: MT0007(v23) AIR HF 083118(v5)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 5ML TO 10ML

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  Ag3280A
 328.068 {103}

 (Y_3710A)
 ppm

 .14744      
 .00067
 .45724

 .14666  
 .14780  
 .14785  

 Chk Pass

  Al3082R
 308.215 {109}

 (Y_3710R)
 ppm

 .63023      
 .01331
 2.1114

 .64355  
 .61694  
 .63021  

 Chk Pass

  As1890A
 189.042 {478}

 (Y_2243A)
 ppm

 .00684      
 .00039
 5.7213

 .00709  
 .00639  
 .00703  

 Chk Pass

  B_2496A
 249.678 {135}

 (Y_3710A)
 ppm

 66.465     F 
   .241

 .36308

 66.440  
 66.237  
 66.718  

 Chk Fail
 40.000

 -40.000

  Ba4554R
 455.403 { 74}

 (Y_3710R)
 ppm

 .03040      
 .00017
 .57063

 .03057  
 .03042  
 .03022  

 Chk Pass

  Be3130A
 313.042 {108}

 (Y_3710A)
 ppm

 -.00004      
  .00001
 25.932

 -.00005  
 -.00004  
 -.00003  

 Chk Pass

  Ca3179R
 317.933 {106}

 (Y_3710R)
 ppm

 2.6200      
  .0186

 .71065

 2.6415  
 2.6088  
 2.6097  

 Chk Pass

  Cd2265A
 226.502 {449}

 (Y_2243A)
 ppm

 -.00034      
  .00007
 19.464

 -.00031  
 -.00029  
 -.00041  

 Chk Pass

  Co2286A
 228.616 {447}

 (Y_2243A)
 ppm

 .00138      
 .00021
 15.464

 .00163  
 .00123  
 .00130  

 Chk Pass

  Cr2677A
 267.716 {126}

 (Y_3710A)
 ppm

 .10132      
 .00032
 .31667

 .10163  
 .10134  
 .10099  

 Chk Pass

  Cu3247A
 324.754 {104}

 (Y_3710A)
 ppm

 .01930      
 .00003
 .13054

 .01929  
 .01933  
 .01928  

 Chk Pass

  Fe2599R
 259.940 {130}

 (Y_3710R)
 ppm

 2.6623      
  .0183

 .68794

 2.6825  
 2.6576  
 2.6468  

 Chk Pass
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Sample Name: 140-12855-a-17-a @2        Acquired: 10/10/2018 15:16:07        Type: Unk

Method: MT0007(v23) AIR HF 083118(v5)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 5ML TO 10ML

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  K_7664R
 766.490 { 44}

 (Y_3710R)
 ppm

 .35604      
 .00914
 2.5676

 .35541  
 .36548  
 .34723  

 Chk Pass

  Li6707R
 670.784 { 50}

 (Y_3710R)
 ppm

 .00116      
 .00052
 44.460

 .00174  
 .00076  
 .00097  

 Chk Pass

  Mg2790R
 279.079 {121}

 (Y_3710R)
 ppm

 .15451      
 .00943
 6.1016

 .16505  
 .14689  
 .15160  

 Chk Pass

  Mn2576A
 257.610 {131}

 (Y_3710A)
 ppm

 .04237      
 .00021
 .48702

 .04257  
 .04238  
 .04215  

 Chk Pass

  Mo2020A
 202.030 {467}

 (Y_2243A)
 ppm

 .05933      
 .00040
 .67564

 .05913  
 .05907  
 .05979  

 Chk Pass

  aN
 330.237 {102}

 (Y_3710R)
 ppm

 .92488      
 .82956
 89.693

 1.6396  
  .01520  
 1.1199  

 Chk Pass

  Na5895R
 589.592 { 57}

 (Y_3710R)
 ppm

 .64847      
 .00217
 .33445

 .64621  
 .65053  
 .64867  

 Chk Pass

  Ni2316A
 231.604 {445}

 (Y_2243A)
 ppm

 .14941      
 .00070
 .47100

 .15013  
 .14873  
 .14938  

 Chk Pass

  P_1782A
 178.284 {489}

 (Y_2243A)
 ppm

 .00663      
 .00064
 9.6852

 .00734  
 .00643  
 .00611  

 Chk Pass

  Pb2203A
 220.353 {153}

 (Y_3710A)
 ppm

 .00285      
 .00244
 85.538

 .00004  
 .00438  
 .00413  

 Chk Pass

  bP
 220.353 {453}

 (Y_2243A)
 ppm

 -.00077      
  .00189
 244.18

  .00092  
 -.00280  
 -.00044  

 Chk Pass

  Sb2068A
 206.833 {463}

 (Y_2243A)
 ppm

 .00372      
 .00070
 18.840

 .00373  
 .00301  
 .00441  

 Chk Pass
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Sample Name: 140-12855-a-17-a @2        Acquired: 10/10/2018 15:16:07        Type: Unk

Method: MT0007(v23) AIR HF 083118(v5)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 5ML TO 10ML

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  Se1960A
 196.090 {472}

 (Y_2243A)
 ppm

 .00112      
 .00146
 130.02

 -.00056  
  .00207  
  .00184  

 Chk Pass

  Si2506R
 250.690 {134}

 (Y_3710R)
 ppm

 835.75      
   4.54

 .54327

 840.96  
 833.59  
 832.69  

 Chk Pass

  Sn1899A
 189.989 {477}

 (Y_2243A)
 ppm

 .01563      
 .00028
 1.8095

 .01547  
 .01546  
 .01595  

 Chk Pass

  Sr4215R
 421.552 { 80}

 (Y_3710R)
 ppm

 .01061      
 .00008
 .71962

 .01069  
 .01056  
 .01057  

 Chk Pass

  Ti3349R
 334.941 {101}

 (Y_3710R)
 ppm

 .01013      
 .00091
 8.9778

 .00923  
 .01105  
 .01011  

 Chk Pass

  Tl1908A
 190.856 {477}

 (Y_2243A)
 ppm

 .00047      
 .00129
 274.24

 .00125  
 -.00102  
  .00118  

 Chk Pass

  V_2924A
 292.402 {115}

 (Y_3710A)
 ppm

 .00073      
 .00008
 10.364

 .00080  
 .00073  
 .00065  

 Chk Pass

  Zn2138A
 213.856 {457}

 (Y_2243A)
 ppm

 .09007      
 .00018
 .20121

 .09002  
 .09027  
 .08992  

 Chk Pass
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Sample Name: 140-12855-a-17-a @2        Acquired: 10/10/2018 15:16:07        Type: Unk

Method: MT0007(v23) AIR HF 083118(v5)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 5ML TO 10ML

Int. Std.
Line
Units
Avg
Stddev
%RSD

#1
#2
#3

  Y_2243A
 224.306 {450}

 Cts/S
 6731.1      

   27.4
 .40729

 6706.2  
 6726.6  
 6760.5  

  Y_3710A
 371.030 { 91}

 Cts/S
 221250.      

    964.
 .43586

 220230.  
 221350.  
 222150.  

  Y_3710R
 371.030 { 91}2

 Cts/S
 22153.      

   308.
 1.3905

 21798.  
 22324.  
 22338.  
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Sample Name: 12855-a-5-a SD@10        Acquired: 10/10/2018 15:21:11        Type: Unk

Method: MT0007(v23) AIR HF 083118(v5)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 2ML (A) TO 10ML

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  Ag3280A
 328.068 {103}

 (Y_3710A)
 ppm

 .03556      
 .00017
 .48324

 .03557  
 .03572  
 .03538  

 Chk Pass

  Al3082R
 308.215 {109}

 (Y_3710R)
 ppm

 .12462      
 .00840
 6.7379

 .12952  
 .11493  
 .12943  

 Chk Pass

  As1890A
 189.042 {478}

 (Y_2243A)
 ppm

 .00134      
 .00104
 78.079

 .00217  
 .00168  
 .00017  

 Chk Pass

  B_2496A
 249.678 {135}

 (Y_3710A)
 ppm

 13.692      
   .067

 .48796

 13.763  
 13.685  
 13.630  

 Chk Pass

  Ba4554R
 455.403 { 74}

 (Y_3710R)
 ppm

 .00568      
 .00003
 .46348

 .00570  
 .00565  
 .00570  

 Chk Pass

  Be3130A
 313.042 {108}

 (Y_3710A)
 ppm

 -.00004      
  .00002
 44.256

 -.00005  
 -.00004  
 -.00002  

 Chk Pass

  Ca3179R
 317.933 {106}

 (Y_3710R)
 ppm

 .27891      
 .00287
 1.0275

 .28126  
 .27572  
 .27976  

 Chk Pass

  Cd2265A
 226.502 {449}

 (Y_2243A)
 ppm

 .00013      
 .00008
 61.302

 .00021  
 .00005  
 .00012  

 Chk Pass

  Co2286A
 228.616 {447}

 (Y_2243A)
 ppm

 -.00015      
  .00009
 60.340

 -.00025  
 -.00009  
 -.00011  

 Chk Pass

  Cr2677A
 267.716 {126}

 (Y_3710A)
 ppm

 .00302      
 .00004
 1.2860

 .00305  
 .00304  
 .00298  

 Chk Pass

  Cu3247A
 324.754 {104}

 (Y_3710A)
 ppm

 .00213      
 .00027
 12.502

 .00197  
 .00199  
 .00244  

 Chk Pass

  Fe2599R
 259.940 {130}

 (Y_3710R)
 ppm

 .12199      
 .00167
 1.3664

 .12381  
 .12054  
 .12162  

 Chk Pass
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Sample Name: 12855-a-5-a SD@10        Acquired: 10/10/2018 15:21:11        Type: Unk

Method: MT0007(v23) AIR HF 083118(v5)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 2ML (A) TO 10ML

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  K_7664R
 766.490 { 44}

 (Y_3710R)
 ppm

 .06550      
 .00399
 6.0900

 .06974  
 .06496  
 .06181  

 Chk Pass

  Li6707R
 670.784 { 50}

 (Y_3710R)
 ppm

 .00063      
 .00053
 84.852

 .00020  
 .00122  
 .00046  

 Chk Pass

  Mg2790R
 279.079 {121}

 (Y_3710R)
 ppm

 .02732      
 .01710
 62.594

 .01130  
 .02533  
 .04533  

 Chk Pass

  Mn2576A
 257.610 {131}

 (Y_3710A)
 ppm

 .00215      
 .00003
 1.5006

 .00217  
 .00217  
 .00211  

 Chk Pass

  Mo2020A
 202.030 {467}

 (Y_2243A)
 ppm

 .01073      
 .00035
 3.2162

 .01066  
 .01042  
 .01110  

 Chk Pass

  aN
 330.237 {102}

 (Y_3710R)
 ppm

 .34465      
 .57601
 167.13

 -.22191  
  .32617  
  .92967  

 Chk Pass

  Na5895R
 589.592 { 57}

 (Y_3710R)
 ppm

 .12286      
 .00265
 2.1548

 .12231  
 .12574  
 .12053  

 Chk Pass

  Ni2316A
 231.604 {445}

 (Y_2243A)
 ppm

 .00887      
 .00009
 1.0586

 .00880  
 .00883  
 .00898  

 Chk Pass

  P_1782A
 178.284 {489}

 (Y_2243A)
 ppm

 .00023      
 .00152
 670.72

 .00196  
 -.00088  
 -.00040  

 Chk Pass

  Pb2203A
 220.353 {153}

 (Y_3710A)
 ppm

 -.00212      
  .00022
 10.503

 -.00216  
 -.00188  
 -.00232  

 Chk Pass

  bP
 220.353 {453}

 (Y_2243A)
 ppm

 -.00168      
  .00063
 37.288

 -.00102  
 -.00227  
 -.00174  

 Chk Pass

  Sb2068A
 206.833 {463}

 (Y_2243A)
 ppm

 -.00234      
  .00068
 29.137

 -.00162  
 -.00297  
 -.00243  

 Chk Pass
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Sample Name: 12855-a-5-a SD@10        Acquired: 10/10/2018 15:21:11        Type: Unk

Method: MT0007(v23) AIR HF 083118(v5)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 2ML (A) TO 10ML

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  Se1960A
 196.090 {472}

 (Y_2243A)
 ppm

 -.00019      
  .00203
 1090.4

  .00214  
 -.00106  
 -.00163  

 Chk Pass

  Si2506R
 250.690 {134}

 (Y_3710R)
 ppm

 168.39      
    .23

 .13613

 168.24  
 168.66  
 168.29  

 Chk Pass

  Sn1899A
 189.989 {477}

 (Y_2243A)
 ppm

 .00671      
 .00067
 9.9325

 .00690  
 .00726  
 .00597  

 Chk Pass

  Sr4215R
 421.552 { 80}

 (Y_3710R)
 ppm

 .00079      
 .00010
 12.879

 .00088  
 .00081  
 .00068  

 Chk Pass

  Ti3349R
 334.941 {101}

 (Y_3710R)
 ppm

 .00179      
 .00054
 30.051

 .00162  
 .00239  
 .00136  

 Chk Pass

  Tl1908A
 190.856 {477}

 (Y_2243A)
 ppm

 .00165      
 .00134
 81.402

 .00038  
 .00305  
 .00150  

 Chk Pass

  V_2924A
 292.402 {115}

 (Y_3710A)
 ppm

 .00023      
 .00030
 131.48

 .00005  
 .00057  
 .00006  

 Chk Pass

  Zn2138A
 213.856 {457}

 (Y_2243A)
 ppm

 .01664      
 .00017
 1.0036

 .01646  
 .01679  
 .01665  

 Chk Pass
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Sample Name: 12855-a-5-a SD@10        Acquired: 10/10/2018 15:21:11        Type: Unk

Method: MT0007(v23) AIR HF 083118(v5)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 2ML (A) TO 10ML

Int. Std.
Line
Units
Avg
Stddev
%RSD

#1
#2
#3

  Y_2243A
 224.306 {450}

 Cts/S
 6854.0      

   20.2
 .29496

 6857.4  
 6832.3  
 6872.3  

  Y_3710A
 371.030 { 91}

 Cts/S
 224050.      

    452.
 .20177

 223670.  
 223930.  
 224550.  

  Y_3710R
 371.030 { 91}2

 Cts/S
 22447.      

    32.
 .14389

 22451.  
 22476.  
 22412.  
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Sample Name: CCV        Acquired: 10/10/2018 15:26:11        Type: QC

Method: MT0007(v23) AIR HF 083118(v5)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

  Ag3280A
 328.068 {103}

 (Y_3710A)
 ppm

 .95685      
 .00606
 .63355

 .94997  
 .95916  
 .96142  

 Chk Pass

  Al3082R
 308.215 {109}

 (Y_3710R)
 ppm

 24.563      
   .214

 .86969

 24.320  
 24.722  
 24.648  

 Chk Pass

  As1890A
 189.042 {478}

 (Y_2243A)
 ppm

 .48743      
 .00191
 .39220

 .48596  
 .48674  
 .48959  

 Chk Pass

  B_2496A
 249.678 {135}

 (Y_3710A)
 ppm

 2.0156      
  .0176

 .87289

 1.9957  
 2.0221  
 2.0290  

 Chk Pass

  Ba4554R
 455.403 { 74}

 (Y_3710R)
 ppm

 2.0862      
  .0105

 .50273

 2.0741  
 2.0929  
 2.0916  

 Chk Pass

  Be3130A
 313.042 {108}

 (Y_3710A)
 ppm

 2.0878      
  .0248

 1.1900

 2.0597  
 2.1070  
 2.0965  

 Chk Pass

  Ca3179R
 317.933 {106}

 (Y_3710R)
 ppm

 48.699      
   .384

 .78773

 48.270  
 49.010  
 48.816  

 Chk Pass

  Cd2265A
 226.502 {449}

 (Y_2243A)
 ppm

 .51205      
 .00320
 .62534

 .50839  
 .51430  
 .51348  

 Chk Pass

  Co2286A
 228.616 {447}

 (Y_2243A)
 ppm

 2.0646      
  .0100

 .48501

 2.0532  
 2.0720  
 2.0685  

 Chk Pass

  Cr2677A
 267.716 {126}

 (Y_3710A)
 ppm

 2.0333      
  .0111

 .54658

 2.0205  
 2.0399  
 2.0395  

 Chk Pass

  Cu3247A
 324.754 {104}

 (Y_3710A)
 ppm

 2.0334      
  .0140

 .68754

 2.0173  
 2.0398  
 2.0430  

 Chk Pass

  Fe2599R
 259.940 {130}

 (Y_3710R)
 ppm

 26.183      
   .190

 .72475

 25.964  
 26.305  
 26.280  

 Chk Pass
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Sample Name: CCV        Acquired: 10/10/2018 15:26:11        Type: QC

Method: MT0007(v23) AIR HF 083118(v5)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

  K_7664R
 766.490 { 44}

 (Y_3710R)
 ppm

 48.242      
   .252

 .52152

 47.952  
 48.379  
 48.397  

 Chk Pass

  Li6707R
 670.784 { 50}

 (Y_3710R)
 ppm

 1.9235      
  .0103

 .53356

 1.9124  
 1.9254  
 1.9326  

 Chk Pass

  Mg2790R
 279.079 {121}

 (Y_3710R)
 ppm

 49.208      
   .454

 .92217

 48.691  
 49.539  
 49.394  

 Chk Pass

  Mn2576A
 257.610 {131}

 (Y_3710A)
 ppm

 2.0025      
  .0145

 .72328

 1.9858  
 2.0099  
 2.0118  

 Chk Pass

  Mo2020A
 202.030 {467}

 (Y_2243A)
 ppm

 2.0722      
  .0090

 .43434

 2.0621  
 2.0793  
 2.0751  

 Chk Pass

  aN
 330.237 {102}

 (Y_3710R)
 ppm

 48.970      
   .980

 2.0016

 49.209  
 49.809  
 47.892  

 Chk Pass

  Na5895R
 589.592 { 57}

 (Y_3710R)
 ppm

 49.702      
   .283

 .56980

 49.393  
 49.765  
 49.949  

 Chk Pass

  Ni2316A
 231.604 {445}

 (Y_2243A)
 ppm

 1.9964      
  .0128

 .64063

 1.9820  
 2.0065  
 2.0007  

 Chk Pass

  P_1782A
 178.284 {489}

 (Y_2243A)
 ppm

 1.9613      
  .0093

 .47195

 1.9521  
 1.9612  
 1.9706  

 Chk Pass

  Pb2203A
 220.353 {153}

 (Y_3710A)
 ppm

 .49286      
 .00450
 .91367

 .49204  
 .48882  
 .49772  

 Chk Pass

  bP
 220.353 {453}

 (Y_2243A)
 ppm

 .50150      
 .00509
 1.0140

 .49564  
 .50472  
 .50414  

 Chk Pass

  Sb2068A
 206.833 {463}

 (Y_2243A)
 ppm

 .48274      
 .00345
 .71552

 .47956  
 .48225  
 .48642  

 Chk Pass
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Sample Name: CCV        Acquired: 10/10/2018 15:26:11        Type: QC

Method: MT0007(v23) AIR HF 083118(v5)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

  Se1960A
 196.090 {472}

 (Y_2243A)
 ppm

 .50837      
 .00204
 .40188

 .50710  
 .50728  
 .51072  

 Chk Pass

  Si2506R
 250.690 {134}

 (Y_3710R)
 ppm

 12.299     F 
   .335

 2.7222

 12.497  
 12.487  
 11.913  

 Chk Fail
 2.0000

 10.500%

  Sn1899A
 189.989 {477}

 (Y_2243A)
 ppm

 2.0373      
  .0103

 .50411

 2.0258  
 2.0455  
 2.0407  

 Chk Pass

  Sr4215R
 421.552 { 80}

 (Y_3710R)
 ppm

 2.1073      
  .0123

 .58174

 2.0931  
 2.1148  
 2.1139  

 Chk Pass

  Ti3349R
 334.941 {101}

 (Y_3710R)
 ppm

 2.0521      
  .0167

 .81392

 2.0331  
 2.0641  
 2.0593  

 Chk Pass

  Tl1908A
 190.856 {477}

 (Y_2243A)
 ppm

 .97498      
 .00451
 .46240

 .96987  
 .97838  
 .97670  

 Chk Pass

  V_2924A
 292.402 {115}

 (Y_3710A)
 ppm

 2.0627      
  .0110

 .53545

 2.0500  
 2.0681  
 2.0699  

 Chk Pass

  Zn2138A
 213.856 {457}

 (Y_2243A)
 ppm

 2.0663      
  .0088

 .42502

 2.0562  
 2.0711  
 2.0717  

 Chk Pass
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Sample Name: CCV        Acquired: 10/10/2018 15:26:11        Type: QC

Method: MT0007(v23) AIR HF 083118(v5)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Int. Std.
Line
Units
Avg
Stddev
%RSD

#1
#2
#3

  Y_2243A
 224.306 {450}

 Cts/S
 6606.9      

   10.3
 .15559

 6618.4  
 6598.8  
 6603.4  

  Y_3710A
 371.030 { 91}

 Cts/S
 219690.      

    565.
 .25705

 220120.  
 219050.  
 219910.  

  Y_3710R
 371.030 { 91}2

 Cts/S
 22053.      

   142.
 .64464

 22137.  
 21889.  
 22132.  
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Sample Name: CCB        Acquired: 10/10/2018 15:31:04        Type: Unk

Method: MT0007(v23) AIR HF 083118(v5)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  Ag3280A
 328.068 {103}

 (Y_3710A)
 ppm

 .00049      
 .00016
 32.707

 .00065  
 .00033  
 .00050  

 Chk Pass

  Al3082R
 308.215 {109}

 (Y_3710R)
 ppm

 -.01033      
  .01006
 97.333

  .00091  
 -.01847  
 -.01343  

 Chk Pass

  As1890A
 189.042 {478}

 (Y_2243A)
 ppm

 -.00041      
  .00110
 266.11

 -.00078  
  .00082  
 -.00128  

 Chk Pass

  B_2496A
 249.678 {135}

 (Y_3710A)
 ppm

 .04556      
 .00062
 1.3642

 .04543  
 .04623  
 .04501  

 Chk Pass

  Ba4554R
 455.403 { 74}

 (Y_3710R)
 ppm

 -.00008      
  .00012
 152.57

 -.00018  
 -.00011  
  .00005  

 Chk Pass

  Be3130A
 313.042 {108}

 (Y_3710A)
 ppm

 -.00002      
  .00002
 85.455

 -.00000  
 -.00003  
 -.00003  

 Chk Pass

  Ca3179R
 317.933 {106}

 (Y_3710R)
 ppm

 .00454      
 .00177
 38.976

 .00541  
 .00570  
 .00250  

 Chk Pass

  Cd2265A
 226.502 {449}

 (Y_2243A)
 ppm

 .00022      
 .00002
 9.9689

 .00019  
 .00022  
 .00023  

 Chk Pass

  Co2286A
 228.616 {447}

 (Y_2243A)
 ppm

 .00017      
 .00005
 29.552

 .00022  
 .00018  
 .00012  

 Chk Pass

  Cr2677A
 267.716 {126}

 (Y_3710A)
 ppm

 -.00011      
  .00014
 131.53

 -.00017  
  .00006  
 -.00021  

 Chk Pass

  Cu3247A
 324.754 {104}

 (Y_3710A)
 ppm

 .00051      
 .00007
 13.361

 .00059  
 .00049  
 .00045  

 Chk Pass

  Fe2599R
 259.940 {130}

 (Y_3710R)
 ppm

 -.00056      
  .00153
 271.57

  .00099  
 -.00062  
 -.00207  

 Chk Pass
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Sample Name: CCB        Acquired: 10/10/2018 15:31:04        Type: Unk

Method: MT0007(v23) AIR HF 083118(v5)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  K_7664R
 766.490 { 44}

 (Y_3710R)
 ppm

 .04712      
 .01201
 25.490

 .05830  
 .04864  
 .03442  

 Chk Pass

  Li6707R
 670.784 { 50}

 (Y_3710R)
 ppm

 .00089      
 .00047
 52.727

 .00087  
 .00136  
 .00043  

 Chk Pass

  Mg2790R
 279.079 {121}

 (Y_3710R)
 ppm

 -.00642      
  .00468
 72.982

 -.00448  
 -.01176  
 -.00302  

 Chk Pass

  Mn2576A
 257.610 {131}

 (Y_3710A)
 ppm

 .00003      
 .00001
 41.827

 .00002  
 .00004  
 .00004  

 Chk Pass

  Mo2020A
 202.030 {467}

 (Y_2243A)
 ppm

 -.00015      
  .00024
 155.56

  .00010  
 -.00037  
 -.00019  

 Chk Pass

  aN
 330.237 {102}

 (Y_3710R)
 ppm

 .08304      
 .69138
 832.57

 .13057  
 -.63088  
  .74943  

 Chk Pass

  Na5895R
 589.592 { 57}

 (Y_3710R)
 ppm

 .00044      
 .00164
 370.24

 .00187  
 .00081  

 -.00135  

 Chk Pass

  Ni2316A
 231.604 {445}

 (Y_2243A)
 ppm

 .00062      
 .00011
 18.493

 .00060  
 .00075  
 .00052  

 Chk Pass

  P_1782A
 178.284 {489}

 (Y_2243A)
 ppm

 .00056      
 .00162
 289.13

 .00120  
 .00176  

 -.00128  

 Chk Pass

  Pb2203A
 220.353 {153}

 (Y_3710A)
 ppm

 -.00252      
  .00101
 40.231

 -.00300  
 -.00320  
 -.00135  

 Chk Pass

  bP
 220.353 {453}

 (Y_2243A)
 ppm

 -.00145      
  .00097
 67.225

 -.00235  
 -.00041  
 -.00159  

 Chk Pass

  Sb2068A
 206.833 {463}

 (Y_2243A)
 ppm

 -.00418     F 
  .00141
 33.763

 -.00562  
 -.00414  
 -.00279  

 Chk Fail
 .00380

 -.00380
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Sample Name: CCB        Acquired: 10/10/2018 15:31:04        Type: Unk

Method: MT0007(v23) AIR HF 083118(v5)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  Se1960A
 196.090 {472}

 (Y_2243A)
 ppm

 -.00010      
  .00272
 2663.8

  .00062  
  .00219  
 -.00312  

 Chk Pass

  Si2506R
 250.690 {134}

 (Y_3710R)
 ppm

 8.2022     F 
  .2349

 2.8640

 8.4604  
 8.1450  
 8.0011  

 Chk Fail
 .48200

 -.48200

  Sn1899A
 189.989 {477}

 (Y_2243A)
 ppm

 .00002      
 .00023
 1297.0

 .00017  
 -.00025  
  .00013  

 Chk Pass

  Sr4215R
 421.552 { 80}

 (Y_3710R)
 ppm

 .00009      
 .00005
 57.932

 .00015  
 .00005  
 .00007  

 Chk Pass

  Ti3349R
 334.941 {101}

 (Y_3710R)
 ppm

 .00057      
 .00052
 91.292

 .00006  
 .00054  
 .00109  

 Chk Pass

  Tl1908A
 190.856 {477}

 (Y_2243A)
 ppm

 .00224      
 .00102
 45.302

 .00294  
 .00108  
 .00271  

 Chk Pass

  V_2924A
 292.402 {115}

 (Y_3710A)
 ppm

 -.00007      
  .00023
 329.79

 -.00033  
  .00007  
  .00005  

 Chk Pass

  Zn2138A
 213.856 {457}

 (Y_2243A)
 ppm

 -.00043      
  .00003
 7.4089

 -.00042  
 -.00039  
 -.00046  

 Chk Pass
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Sample Name: CCB        Acquired: 10/10/2018 15:31:04        Type: Unk

Method: MT0007(v23) AIR HF 083118(v5)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Int. Std.
Line
Units
Avg
Stddev
%RSD

#1
#2
#3

  Y_2243A
 224.306 {450}

 Cts/S
 6819.0      

   49.6
 .72688

 6761.8  
 6849.9  
 6845.2  

  Y_3710A
 371.030 { 91}

 Cts/S
 223930.      

   1529.
 .68263

 222290.  
 225320.  
 224180.  

  Y_3710R
 371.030 { 91}2

 Cts/S
 22189.      

   152.
 .68595

 22015.  
 22251.  
 22300.  
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Sample Name: 140-12855-a-19-a @2        Acquired: 10/10/2018 15:36:06        Type: Unk

Method: MT0007(v23) AIR HF 083118(v5)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 5ML TO 10ML

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  Ag3280A
 328.068 {103}

 (Y_3710A)
 ppm

 .18619      
 .00041
 .21806

 .18654  
 .18575  
 .18628  

 Chk Pass

  Al3082R
 308.215 {109}

 (Y_3710R)
 ppm

 .53533      
 .00878
 1.6406

 .54131  
 .52524  
 .53943  

 Chk Pass

  As1890A
 189.042 {478}

 (Y_2243A)
 ppm

 .00456      
 .00163
 35.692

 .00497  
 .00595  
 .00277  

 Chk Pass

  B_2496A
 249.678 {135}

 (Y_3710A)
 ppm

 64.977     F 
   .268

 .41223

 65.148  
 64.669  
 65.115  

 Chk Fail
 40.000

 -40.000

  Ba4554R
 455.403 { 74}

 (Y_3710R)
 ppm

 .03221      
 .00011
 .33515

 .03215  
 .03215  
 .03234  

 Chk Pass

  Be3130A
 313.042 {108}

 (Y_3710A)
 ppm

 -.00003      
  .00000
 12.748

 -.00003  
 -.00003  
 -.00003  

 Chk Pass

  Ca3179R
 317.933 {106}

 (Y_3710R)
 ppm

 .57344      
 .00252
 .43954

 .57082  
 .57366  
 .57585  

 Chk Pass

  Cd2265A
 226.502 {449}

 (Y_2243A)
 ppm

 -.00057      
  .00008
 13.390

 -.00051  
 -.00056  
 -.00066  

 Chk Pass

  Co2286A
 228.616 {447}

 (Y_2243A)
 ppm

 -.00120      
  .00012
 10.112

 -.00134  
 -.00110  
 -.00117  

 Chk Pass

  Cr2677A
 267.716 {126}

 (Y_3710A)
 ppm

 .01317      
 .00050
 3.7946

 .01292  
 .01374  
 .01284  

 Chk Pass

  Cu3247A
 324.754 {104}

 (Y_3710A)
 ppm

 .00412      
 .00014
 3.4239

 .00413  
 .00397  
 .00425  

 Chk Pass

  Fe2599R
 259.940 {130}

 (Y_3710R)
 ppm

 .19773      
 .00163
 .82512

 .19788  
 .19603  
 .19928  

 Chk Pass
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Sample Name: 140-12855-a-19-a @2        Acquired: 10/10/2018 15:36:06        Type: Unk

Method: MT0007(v23) AIR HF 083118(v5)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 5ML TO 10ML

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  K_7664R
 766.490 { 44}

 (Y_3710R)
 ppm

 .10070      
 .02442
 24.247

 .07807  
 .12658  
 .09744  

 Chk Pass

  Li6707R
 670.784 { 50}

 (Y_3710R)
 ppm

 .00170      
 .00085
 49.890

 .00096  
 .00150  
 .00262  

 Chk Pass

  Mg2790R
 279.079 {121}

 (Y_3710R)
 ppm

 .11824      
 .01487
 12.575

 .13540  
 .10919  
 .11013  

 Chk Pass

  Mn2576A
 257.610 {131}

 (Y_3710A)
 ppm

 .00478      
 .00008
 1.6280

 .00469  
 .00483  
 .00483  

 Chk Pass

  Mo2020A
 202.030 {467}

 (Y_2243A)
 ppm

 .05549      
 .00010
 .17413

 .05559  
 .05549  
 .05540  

 Chk Pass

  aN
 330.237 {102}

 (Y_3710R)
 ppm

 .21051      
 .52222
 248.07

 .70475  
 -.33578  
  .26255  

 Chk Pass

  Na5895R
 589.592 { 57}

 (Y_3710R)
 ppm

 .20128      
 .00724
 3.5950

 .19348  
 .20777  
 .20258  

 Chk Pass

  Ni2316A
 231.604 {445}

 (Y_2243A)
 ppm

 .01451      
 .00010
 .68234

 .01449  
 .01462  
 .01442  

 Chk Pass

  P_1782A
 178.284 {489}

 (Y_2243A)
 ppm

 -.00853      
  .00149
 17.479

 -.00954  
 -.00923  
 -.00682  

 Chk Pass

  Pb2203A
 220.353 {153}

 (Y_3710A)
 ppm

 -.00007      
  .00197
 2817.9

  .00218  
 -.00151  
 -.00087  

 Chk Pass

  bP
 220.353 {453}

 (Y_2243A)
 ppm

 -.00034      
  .00142
 415.84

 -.00198  
  .00041  
  .00054  

 Chk Pass

  Sb2068A
 206.833 {463}

 (Y_2243A)
 ppm

 .00358      
 .00040
 11.278

 .00321  
 .00351  
 .00401  

 Chk Pass
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Sample Name: 140-12855-a-19-a @2        Acquired: 10/10/2018 15:36:06        Type: Unk

Method: MT0007(v23) AIR HF 083118(v5)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 5ML TO 10ML

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  Se1960A
 196.090 {472}

 (Y_2243A)
 ppm

 .00178      
 .00152
 85.480

 .00349  
 .00058  
 .00127  

 Chk Pass

  Si2506R
 250.690 {134}

 (Y_3710R)
 ppm

 806.83      
   3.14

 .38952

 806.62  
 803.80  
 810.08  

 Chk Pass

  Sn1899A
 189.989 {477}

 (Y_2243A)
 ppm

 -.00184      
  .00038
 20.467

 -.00223  
 -.00181  
 -.00148  

 Chk Pass

  Sr4215R
 421.552 { 80}

 (Y_3710R)
 ppm

 .00317      
 .00016
 5.1794

 .00298  
 .00330  
 .00321  

 Chk Pass

  Ti3349R
 334.941 {101}

 (Y_3710R)
 ppm

 .00627      
 .00055
 8.7165

 .00642  
 .00566  
 .00672  

 Chk Pass

  Tl1908A
 190.856 {477}

 (Y_2243A)
 ppm

 .00100      
 .00117
 117.58

 .00104  
 -.00020  
  .00215  

 Chk Pass

  V_2924A
 292.402 {115}

 (Y_3710A)
 ppm

 .00071      
 .00015
 20.369

 .00058  
 .00087  
 .00070  

 Chk Pass

  Zn2138A
 213.856 {457}

 (Y_2243A)
 ppm

 .02679      
 .00015
 .55389

 .02679  
 .02663  
 .02693  

 Chk Pass
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Sample Name: 140-12855-a-19-a @2        Acquired: 10/10/2018 15:36:06        Type: Unk

Method: MT0007(v23) AIR HF 083118(v5)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 5ML TO 10ML

Int. Std.
Line
Units
Avg
Stddev
%RSD

#1
#2
#3

  Y_2243A
 224.306 {450}

 Cts/S
 6787.6      

   15.1
 .22239

 6770.2  
 6795.7  
 6797.0  

  Y_3710A
 371.030 { 91}

 Cts/S
 223340.      

    236.
 .10576

 223560.  
 223090.  
 223380.  

  Y_3710R
 371.030 { 91}2

 Cts/S
 22562.      

   113.
 .50138

 22432.  
 22633.  
 22622.  
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Sample Name: CRI        Acquired: 10/10/2018 15:41:13        Type: QC

Method: MT0007(v23) AIR HF 083118(v5)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

  Ag3280A
 328.068 {103}

 (Y_3710A)
 ppm

 .01021      
 .00022
 2.1561

 .01017  
 .01045  
 .01001  

 Chk Pass

  Al3082R
 308.215 {109}

 (Y_3710R)
 ppm

 .18122      
 .00688
 3.7940

 .17555  
 .17924  
 .18887  

 Chk Pass

  As1890A
 189.042 {478}

 (Y_2243A)
 ppm

 .00941      
 .00096
 10.185

 .00867  
 .00907  
 .01050  

 Chk Pass

  B_2496A
 249.678 {135}

 (Y_3710A)
 ppm

 .23377      
 .00418
 1.7899

 .22920  
 .23470  
 .23742  

 Chk Pass

  Ba4554R
 455.403 { 74}

 (Y_3710R)
 ppm

 .01050      
 .00006
 .56086

 .01057  
 .01046  
 .01047  

 Chk Pass

  Be3130A
 313.042 {108}

 (Y_3710A)
 ppm

 .00553      
 .00003
 .61616

 .00551  
 .00552  
 .00557  

 Chk Pass

  Ca3179R
 317.933 {106}

 (Y_3710R)
 ppm

 4.8949      
  .0052

 .10685

 4.8937  
 4.9006  
 4.8904  

 Chk Pass

  Cd2265A
 226.502 {449}

 (Y_2243A)
 ppm

 .00558      
 .00012
 2.1157

 .00547  
 .00570  
 .00558  

 Chk Pass

  Co2286A
 228.616 {447}

 (Y_2243A)
 ppm

 .05198      
 .00006
 .10943

 .05193  
 .05204  
 .05197  

 Chk Pass

  Cr2677A
 267.716 {126}

 (Y_3710A)
 ppm

 .01042      
 .00010
 .99770

 .01054  
 .01038  
 .01034  

 Chk Pass

  Cu3247A
 324.754 {104}

 (Y_3710A)
 ppm

 .02582      
 .00013
 .51246

 .02568  
 .02584  
 .02594  

 Chk Pass

  Fe2599R
 259.940 {130}

 (Y_3710R)
 ppm

 .10679      
 .00206
 1.9297

 .10606  
 .10912  
 .10520  

 Chk Pass
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Sample Name: CRI        Acquired: 10/10/2018 15:41:13        Type: QC

Method: MT0007(v23) AIR HF 083118(v5)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

  K_7664R
 766.490 { 44}

 (Y_3710R)
 ppm

 5.0025      
  .0329

 .65850

 5.0384  
 4.9956  
 4.9736  

 Chk Pass

  Li6707R
 670.784 { 50}

 (Y_3710R)
 ppm

 .04918      
 .00069
 1.3940

 .04965  
 .04950  
 .04839  

 Chk Pass

  Mg2790R
 279.079 {121}

 (Y_3710R)
 ppm

 4.7975      
  .0264

 .55041

 4.8241  
 4.7971  
 4.7713  

 Chk Pass

  Mn2576A
 257.610 {131}

 (Y_3710A)
 ppm

 .01550      
 .00001
 .03343

 .01551  
 .01550  
 .01550  

 Chk Pass

  Mo2020A
 202.030 {467}

 (Y_2243A)
 ppm

 .04147      
 .00012
 .28964

 .04143  
 .04161  
 .04138  

 Chk Pass

  aN
 330.237 {102}

 (Y_3710R)
 ppm

 5.0038      
  .3154

 6.3028

 5.2054  
 5.1657  
 4.6404  

 Chk Pass

  Na5895R
 589.592 { 57}

 (Y_3710R)
 ppm

 4.8176      
  .0172

 .35732

 4.8093  
 4.8060  
 4.8374  

 Chk Pass

  Ni2316A
 231.604 {445}

 (Y_2243A)
 ppm

 .04102      
 .00032
 .76869

 .04066  
 .04116  
 .04123  

 Chk Pass

  P_1782A
 178.284 {489}

 (Y_2243A)
 ppm

 .29362      
 .00148
 .50364

 .29518  
 .29346  
 .29223  

 Chk Pass

  Pb2203A
 220.353 {153}

 (Y_3710A)
 ppm

 .00807      
 .00132
 16.300

 .00707  
 .00956  
 .00759  

 Chk Pass

  bP
 220.353 {453}

 (Y_2243A)
 ppm

 .00792      
 .00121
 15.312

 .00932  
 .00723  
 .00722  

 Chk Pass

  Sb2068A
 206.833 {463}

 (Y_2243A)
 ppm

 .05396      
 .00030
 .56135

 .05382  
 .05375  
 .05430  

 Chk Pass
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Sample Name: CRI        Acquired: 10/10/2018 15:41:13        Type: QC

Method: MT0007(v23) AIR HF 083118(v5)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

  Se1960A
 196.090 {472}

 (Y_2243A)
 ppm

 .00985      
 .00155
 15.695

 .00813  
 .01111  
 .01033  

 Chk Pass

  Si2506R
 250.690 {134}

 (Y_3710R)
 ppm

 9.4772     F 
  .6790

 7.1641

 10.206  
  9.3638  
  8.8621  

 Chk Fail
 .50000

 50.000%

  Sn1899A
 189.989 {477}

 (Y_2243A)
 ppm

 .10396      
 .00064
 .61521

 .10325  
 .10449  
 .10414  

 Chk Pass

  Sr4215R
 421.552 { 80}

 (Y_3710R)
 ppm

 .05214      
 .00006
 .12274

 .05220  
 .05208  
 .05214  

 Chk Pass

  Ti3349R
 334.941 {101}

 (Y_3710R)
 ppm

 .05211      
 .00100
 1.9159

 .05239  
 .05100  
 .05294  

 Chk Pass

  Tl1908A
 190.856 {477}

 (Y_2243A)
 ppm

 .01220      
 .00176
 14.397

 .01169  
 .01416  
 .01076  

 Chk Pass

  V_2924A
 292.402 {115}

 (Y_3710A)
 ppm

 .02618      
 .00032
 1.2259

 .02654  
 .02596  
 .02603  

 Chk Pass

  Zn2138A
 213.856 {457}

 (Y_2243A)
 ppm

 .02135      
 .00008
 .37020

 .02128  
 .02133  
 .02143  

 Chk Pass
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Sample Name: CRI        Acquired: 10/10/2018 15:41:13        Type: QC

Method: MT0007(v23) AIR HF 083118(v5)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Int. Std.
Line
Units
Avg
Stddev
%RSD

#1
#2
#3

  Y_2243A
 224.306 {450}

 Cts/S
 6807.8      

   14.6
 .21508

 6798.4  
 6800.3  
 6824.7  

  Y_3710A
 371.030 { 91}

 Cts/S
 223340.      

    324.
 .14499

 223010.  
 223360.  
 223650.  

  Y_3710R
 371.030 { 91}2

 Cts/S
 22352.      

    97.
 .43437

 22240.  
 22406.  
 22410.  
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Sample Name: CCV        Acquired: 10/10/2018 15:46:12        Type: QC

Method: MT0007(v23) AIR HF 083118(v5)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

  Ag3280A
 328.068 {103}

 (Y_3710A)
 ppm

 .94970      
 .00067
 .07014

 .95036  
 .94970  
 .94903  

 Chk Pass

  Al3082R
 308.215 {109}

 (Y_3710R)
 ppm

 24.529      
   .063

 .25556

 24.600  
 24.503  
 24.483  

 Chk Pass

  As1890A
 189.042 {478}

 (Y_2243A)
 ppm

 .48452      
 .00086
 .17711

 .48547  
 .48381  
 .48429  

 Chk Pass

  B_2496A
 249.678 {135}

 (Y_3710A)
 ppm

 2.0054      
  .0035

 .17341

 2.0038  
 2.0031  
 2.0094  

 Chk Pass

  Ba4554R
 455.403 { 74}

 (Y_3710R)
 ppm

 2.0815      
  .0029

 .14132

 2.0832  
 2.0831  
 2.0781  

 Chk Pass

  Be3130A
 313.042 {108}

 (Y_3710A)
 ppm

 2.0771      
  .0146

 .70331

 2.0606  
 2.0824  
 2.0883  

 Chk Pass

  Ca3179R
 317.933 {106}

 (Y_3710R)
 ppm

 48.378      
   .217

 .44821

 48.545  
 48.133  
 48.457  

 Chk Pass

  Cd2265A
 226.502 {449}

 (Y_2243A)
 ppm

 .50984      
 .00143
 .28125

 .50922  
 .50882  
 .51148  

 Chk Pass

  Co2286A
 228.616 {447}

 (Y_2243A)
 ppm

 2.0560      
  .0035

 .17029

 2.0531  
 2.0550  
 2.0599  

 Chk Pass

  Cr2677A
 267.716 {126}

 (Y_3710A)
 ppm

 2.0271      
  .0176

 .86783

 2.0089  
 2.0285  
 2.0440  

 Chk Pass

  Cu3247A
 324.754 {104}

 (Y_3710A)
 ppm

 2.0179      
  .0121

 .59705

 2.0310  
 2.0157  
 2.0072  

 Chk Pass

  Fe2599R
 259.940 {130}

 (Y_3710R)
 ppm

 25.997      
   .043

 .16511

 25.979  
 25.966  
 26.046  

 Chk Pass
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Sample Name: CCV        Acquired: 10/10/2018 15:46:12        Type: QC

Method: MT0007(v23) AIR HF 083118(v5)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

  K_7664R
 766.490 { 44}

 (Y_3710R)
 ppm

 48.070      
   .060

 .12432

 48.046  
 48.025  
 48.138  

 Chk Pass

  Li6707R
 670.784 { 50}

 (Y_3710R)
 ppm

 1.9132      
  .0048

 .25189

 1.9079  
 1.9174  
 1.9142  

 Chk Pass

  Mg2790R
 279.079 {121}

 (Y_3710R)
 ppm

 48.644      
   .251

 .51695

 48.555  
 48.449  
 48.928  

 Chk Pass

  Mn2576A
 257.610 {131}

 (Y_3710A)
 ppm

 1.9964      
  .0154

 .77251

 1.9802  
 1.9979  
 2.0110  

 Chk Pass

  Mo2020A
 202.030 {467}

 (Y_2243A)
 ppm

 2.0636      
  .0024

 .11464

 2.0611  
 2.0658  
 2.0639  

 Chk Pass

  aN
 330.237 {102}

 (Y_3710R)
 ppm

 48.036      
   .599

 1.2463

 48.264  
 47.356  
 48.486  

 Chk Pass

  Na5895R
 589.592 { 57}

 (Y_3710R)
 ppm

 49.415      
   .144

 .29120

 49.258  
 49.540  
 49.447  

 Chk Pass

  Ni2316A
 231.604 {445}

 (Y_2243A)
 ppm

 1.9866      
  .0050

 .25078

 1.9823  
 1.9855  
 1.9921  

 Chk Pass

  P_1782A
 178.284 {489}

 (Y_2243A)
 ppm

 1.9477      
  .0018

 .09149

 1.9464  
 1.9468  
 1.9497  

 Chk Pass

  Pb2203A
 220.353 {153}

 (Y_3710A)
 ppm

 .49029      
 .01115
 2.2735

 .47972  
 .48922  
 .50194  

 Chk Pass

  bP
 220.353 {453}

 (Y_2243A)
 ppm

 .49886      
 .00220
 .44010

 .49676  
 .49867  
 .50114  

 Chk Pass

  Sb2068A
 206.833 {463}

 (Y_2243A)
 ppm

 .47644      
 .00179
 .37553

 .47574  
 .47847  
 .47511  

 Chk Pass
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Sample Name: CCV        Acquired: 10/10/2018 15:46:12        Type: QC

Method: MT0007(v23) AIR HF 083118(v5)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
Value
Range

  Se1960A
 196.090 {472}

 (Y_2243A)
 ppm

 .50508      
 .00118
 .23384

 .50495  
 .50632  
 .50396  

 Chk Pass

  Si2506R
 250.690 {134}

 (Y_3710R)
 ppm

 9.2236     F 
  .1290

 1.3982

 9.3726  
 9.1489  
 9.1495  

 Chk Fail
 2.0000

 10.500%

  Sn1899A
 189.989 {477}

 (Y_2243A)
 ppm

 2.0276      
  .0055

 .27252

 2.0239  
 2.0249  
 2.0339  

 Chk Pass

  Sr4215R
 421.552 { 80}

 (Y_3710R)
 ppm

 2.0966      
  .0036

 .17273

 2.0935  
 2.1006  
 2.0957  

 Chk Pass

  Ti3349R
 334.941 {101}

 (Y_3710R)
 ppm

 2.0452      
  .0034

 .16481

 2.0491  
 2.0435  
 2.0431  

 Chk Pass

  Tl1908A
 190.856 {477}

 (Y_2243A)
 ppm

 .96461      
 .00710
 .73641

 .96052  
 .96051  
 .97282  

 Chk Pass

  V_2924A
 292.402 {115}

 (Y_3710A)
 ppm

 2.0534      
  .0112

 .54457

 2.0421  
 2.0537  
 2.0644  

 Chk Pass

  Zn2138A
 213.856 {457}

 (Y_2243A)
 ppm

 2.0571      
  .0031

 .15248

 2.0536  
 2.0579  
 2.0598  

 Chk Pass
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Sample Name: CCV        Acquired: 10/10/2018 15:46:12        Type: QC

Method: MT0007(v23) AIR HF 083118(v5)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Int. Std.
Line
Units
Avg
Stddev
%RSD

#1
#2
#3

  Y_2243A
 224.306 {450}

 Cts/S
 6617.8      

   31.3
 .47257

 6604.7  
 6595.2  
 6653.5  

  Y_3710A
 371.030 { 91}

 Cts/S
 220250.      

    564.
 .25625

 220790.  
 219670.  
 220290.  

  Y_3710R
 371.030 { 91}2

 Cts/S
 22181.      

   196.
 .88209

 22036.  
 22403.  
 22103.  
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Sample Name: CCB        Acquired: 10/10/2018 15:51:06        Type: Unk

Method: MT0007(v23) AIR HF 083118(v5)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  Ag3280A
 328.068 {103}

 (Y_3710A)
 ppm

 .00073      
 .00013
 17.508

 .00069  
 .00087  
 .00062  

 Chk Pass

  Al3082R
 308.215 {109}

 (Y_3710R)
 ppm

 .00052      
 .01324
 2529.7

 .01548  
 -.00418  
 -.00973  

 Chk Pass

  As1890A
 189.042 {478}

 (Y_2243A)
 ppm

 -.00020      
  .00019
 97.772

 -.00000  
 -.00020  
 -.00039  

 Chk Pass

  B_2496A
 249.678 {135}

 (Y_3710A)
 ppm

 .05051      
 .00197
 3.9065

 .04830  
 .05112  
 .05210  

 Chk Pass

  Ba4554R
 455.403 { 74}

 (Y_3710R)
 ppm

 .00007      
 .00002
 26.514

 .00008  
 .00005  
 .00008  

 Chk Pass

  Be3130A
 313.042 {108}

 (Y_3710A)
 ppm

 -.00003      
  .00001
 18.020

 -.00003  
 -.00002  
 -.00004  

 Chk Pass

  Ca3179R
 317.933 {106}

 (Y_3710R)
 ppm

 .00324      
 .00057
 17.531

 .00337  
 .00262  
 .00374  

 Chk Pass

  Cd2265A
 226.502 {449}

 (Y_2243A)
 ppm

 .00022      
 .00007
 30.905

 .00015  
 .00028  
 .00024  

 Chk Pass

  Co2286A
 228.616 {447}

 (Y_2243A)
 ppm

 .00013      
 .00010
 79.079

 .00005  
 .00025  
 .00009  

 Chk Pass

  Cr2677A
 267.716 {126}

 (Y_3710A)
 ppm

 -.00037      
  .00028
 75.679

 -.00005  
 -.00049  
 -.00056  

 Chk Pass

  Cu3247A
 324.754 {104}

 (Y_3710A)
 ppm

 .00052      
 .00030
 57.456

 .00074  
 .00018  
 .00062  

 Chk Pass

  Fe2599R
 259.940 {130}

 (Y_3710R)
 ppm

 .00067      
 .00194
 289.60

 .00013  
 -.00095  
  .00283  

 Chk Pass
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Sample Name: CCB        Acquired: 10/10/2018 15:51:06        Type: Unk

Method: MT0007(v23) AIR HF 083118(v5)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  K_7664R
 766.490 { 44}

 (Y_3710R)
 ppm

 .03666      
 .00316
 8.6180

 .03781  
 .03309  
 .03908  

 Chk Pass

  Li6707R
 670.784 { 50}

 (Y_3710R)
 ppm

 .00042      
 .00068
 161.93

 .00058  
 .00101  

 -.00033  

 Chk Pass

  Mg2790R
 279.079 {121}

 (Y_3710R)
 ppm

 -.00112      
  .00541
 485.22

 -.00127  
 -.00645  
  .00437  

 Chk Pass

  Mn2576A
 257.610 {131}

 (Y_3710A)
 ppm

 .00002      
 .00005
 248.59

 .00006  
 -.00004  
  .00004  

 Chk Pass

  Mo2020A
 202.030 {467}

 (Y_2243A)
 ppm

 -.00018      
  .00010
 55.593

 -.00026  
 -.00007  
 -.00022  

 Chk Pass

  aN
 330.237 {102}

 (Y_3710R)
 ppm

 -.22162      
  .22449
 101.29

 -.03505  
 -.47075  
 -.15907  

 Chk Pass

  Na5895R
 589.592 { 57}

 (Y_3710R)
 ppm

 .00070      
 .00261
 374.06

 -.00070  
 -.00091  
  .00371  

 Chk Pass

  Ni2316A
 231.604 {445}

 (Y_2243A)
 ppm

 .00069      
 .00007
 9.7454

 .00067  
 .00076  
 .00063  

 Chk Pass

  P_1782A
 178.284 {489}

 (Y_2243A)
 ppm

 .00014      
 .00087
 606.86

 -.00084  
  .00080  
  .00048  

 Chk Pass

  Pb2203A
 220.353 {153}

 (Y_3710A)
 ppm

 -.00120      
  .00141
 117.39

  .00012  
 -.00103  
 -.00269  

 Chk Pass

  bP
 220.353 {453}

 (Y_2243A)
 ppm

 -.00100      
  .00126
 126.21

 -.00235  
 -.00080  
  .00015  

 Chk Pass

  Sb2068A
 206.833 {463}

 (Y_2243A)
 ppm

 -.00297      
  .00027
 9.1394

 -.00328  
 -.00287  
 -.00276  

 Chk Pass

10/17/2018Page 619 of 664



Sample Name: CCB        Acquired: 10/10/2018 15:51:06        Type: Unk

Method: MT0007(v23) AIR HF 083118(v5)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  Se1960A
 196.090 {472}

 (Y_2243A)
 ppm

 .00145      
 .00424
 291.61

 .00381  
 .00398  

 -.00344  

 Chk Pass

  Si2506R
 250.690 {134}

 (Y_3710R)
 ppm

 6.5319     F 
  .1191

 1.8231

 6.4735  
 6.6690  
 6.4534  

 Chk Fail
 .48200

 -.48200

  Sn1899A
 189.989 {477}

 (Y_2243A)
 ppm

 -.00002      
  .00035
 1923.0

  .00008  
 -.00040  
  .00027  

 Chk Pass

  Sr4215R
 421.552 { 80}

 (Y_3710R)
 ppm

 .00002      
 .00008
 504.66

 .00005  
 .00007  

 -.00008  

 Chk Pass

  Ti3349R
 334.941 {101}

 (Y_3710R)
 ppm

 -.00000      
  .00054
 19171.

  .00049  
 -.00058  
  .00007  

 Chk Pass

  Tl1908A
 190.856 {477}

 (Y_2243A)
 ppm

 .00338      
 .00127
 37.702

 .00191  
 .00420  
 .00402  

 Chk Pass

  V_2924A
 292.402 {115}

 (Y_3710A)
 ppm

 -.00001      
  .00015
 1305.3

 -.00010  
  .00016  
 -.00009  

 Chk Pass

  Zn2138A
 213.856 {457}

 (Y_2243A)
 ppm

 -.00042      
  .00008
 19.576

 -.00033  
 -.00050  
 -.00044  

 Chk Pass
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Sample Name: CCB        Acquired: 10/10/2018 15:51:06        Type: Unk

Method: MT0007(v23) AIR HF 083118(v5)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Int. Std.
Line
Units
Avg
Stddev
%RSD

#1
#2
#3

  Y_2243A
 224.306 {450}

 Cts/S
 6808.0      

   11.6
 .17035

 6794.6  
 6815.3  
 6814.1  

  Y_3710A
 371.030 { 91}

 Cts/S
 223620.      

   1426.
 .63745

 224870.  
 222070.  
 223930.  

  Y_3710R
 371.030 { 91}2

 Cts/S
 22400.      

   115.
 .51541

 22533.  
 22333.  
 22333.  
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Sample Name: Sample-61        Acquired: 10/10/2018 15:56:09        Type: Unk

Method: MT0007(v23) AIR HF 083118(v5)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  Ag3280A
 328.068 {103}

 (Y_3710A)
 ppm

 -.00063      
  .00065
 102.58

 -.00072  
  .00006  
 -.00123  

 Chk Pass

  Al3082R
 308.215 {109}

 (Y_3710R)
 ppm

 489.73      
    .58

 .11742

 489.25  
 490.37  
 489.58  

 Chk Pass

  As1890A
 189.042 {478}

 (Y_2243A)
 ppm

 .00600      
 .00030
 4.9254

 .00567  
 .00610  
 .00623  

 Chk Pass

  B_2496A
 249.678 {135}

 (Y_3710A)
 ppm

 .06286      
 .00089
 1.4183

 .06339  
 .06183  
 .06335  

 Chk Pass

  Ba4554R
 455.403 { 74}

 (Y_3710R)
 ppm

 .01076      
 .00012
 1.0845

 .01086  
 .01078  
 .01063  

 Chk Pass

  Be3130A
 313.042 {108}

 (Y_3710A)
 ppm

 -.00040      
  .00001
 2.9110

 -.00040  
 -.00039  
 -.00042  

 Chk Pass

  Ca3179R
 317.933 {106}

 (Y_3710R)
 ppm

 449.67      
   5.65

 1.2561

 446.75  
 456.18  
 446.09  

 Chk Pass

  Cd2265A
 226.502 {449}

 (Y_2243A)
 ppm

 -.00104      
  .00026
 24.880

 -.00110  
 -.00127  
 -.00076  

 Chk Pass

  Co2286A
 228.616 {447}

 (Y_2243A)
 ppm

 -.00241      
  .00038
 15.653

 -.00202  
 -.00244  
 -.00277  

 Chk Pass

  Cr2677A
 267.716 {126}

 (Y_3710A)
 ppm

 .00466      
 .00040
 8.6545

 .00425  
 .00466  
 .00506  

 Chk Pass

  Cu3247A
 324.754 {104}

 (Y_3710A)
 ppm

 -.00045      
  .00011
 24.058

 -.00035  
 -.00042  
 -.00056  

 Chk Pass

  Fe2599R
 259.940 {130}

 (Y_3710R)
 ppm

 191.89      
   1.97

 1.0250

 193.41  
 192.58  
 189.67  

 Chk Pass
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Sample Name: Sample-61        Acquired: 10/10/2018 15:56:09        Type: Unk

Method: MT0007(v23) AIR HF 083118(v5)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  K_7664R
 766.490 { 44}

 (Y_3710R)
 ppm

 .03317      
 .01969
 59.369

 .05426  
 .01527  
 .02996  

 Chk Pass

  Li6707R
 670.784 { 50}

 (Y_3710R)
 ppm

 .01242      
 .00076
 6.0831

 .01171  
 .01322  
 .01232  

 Chk Pass

  Mg2790R
 279.079 {121}

 (Y_3710R)
 ppm

 500.42      
   2.95

 .58852

 501.58  
 502.61  
 497.07  

 Chk Pass

  Mn2576A
 257.610 {131}

 (Y_3710A)
 ppm

 -.00714      
  .00005
 .74445

 -.00720  
 -.00710  
 -.00712  

 Chk Pass

  Mo2020A
 202.030 {467}

 (Y_2243A)
 ppm

 -.00196      
  .00064
 32.635

 -.00220  
 -.00245  
 -.00124  

 Chk Pass

  aN
 330.237 {102}

 (Y_3710R)
 ppm

 -.23609      
  .13545
 57.371

 -.33978  
 -.28565  
 -.08284  

 Chk Pass

  Na5895R
 589.592 { 57}

 (Y_3710R)
 ppm

 .02318      
 .00083
 3.5909

 .02230  
 .02396  
 .02326  

 Chk Pass

  Ni2316A
 231.604 {445}

 (Y_2243A)
 ppm

 -.00208      
  .00044
 21.209

 -.00157  
 -.00234  
 -.00233  

 Chk Pass

  P_1782A
 178.284 {489}

 (Y_2243A)
 ppm

 -.01610      
  .00065
 4.0357

 -.01683  
 -.01587  
 -.01559  

 Chk Pass

  Pb2203A
 220.353 {153}

 (Y_3710A)
 ppm

 .00962      
 .00359
 37.319

 .00639  
 .00899  
 .01348  

 Chk Pass

  bP
 220.353 {453}

 (Y_2243A)
 ppm

 .00207      
 .00206
 99.474

 .00365  
 -.00026  
  .00281  

 Chk Pass

  Sb2068A
 206.833 {463}

 (Y_2243A)
 ppm

 .00698      
 .00251
 35.913

 .00600  
 .00982  
 .00511  

 Chk Pass
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Sample Name: Sample-61        Acquired: 10/10/2018 15:56:09        Type: Unk

Method: MT0007(v23) AIR HF 083118(v5)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

Elem
Line
IS Ref
Units
Avg
Stddev
%RSD

#1
#2
#3

Check ?
High Limit
Low Limit

  Se1960A
 196.090 {472}

 (Y_2243A)
 ppm

 .00073      
 .00340
 465.23

 .00012  
 -.00232  
  .00439  

 Chk Pass

  Si2506R
 250.690 {134}

 (Y_3710R)
 ppm

 963.90      
   5.58

 .57914

 966.36  
 967.83  
 957.51  

 Chk Pass

  Sn1899A
 189.989 {477}

 (Y_2243A)
 ppm

 -.00314      
  .00098
 31.179

 -.00366  
 -.00375  
 -.00201  

 Chk Pass

  Sr4215R
 421.552 { 80}

 (Y_3710R)
 ppm

 .00498      
 .00010
 2.1028

 .00487  
 .00508  
 .00500  

 Chk Pass

  Ti3349R
 334.941 {101}

 (Y_3710R)
 ppm

 -.01042      
  .00078
 7.4940

 -.01131  
 -.00986  
 -.01008  

 Chk Pass

  Tl1908A
 190.856 {477}

 (Y_2243A)
 ppm

 -.00502      
  .00193
 38.506

 -.00649  
 -.00572  
 -.00283  

 Chk Pass

  V_2924A
 292.402 {115}

 (Y_3710A)
 ppm

 .00450      
 .00025
 5.5045

 .00458  
 .00470  
 .00422  

 Chk Pass

  Zn2138A
 213.856 {457}

 (Y_2243A)
 ppm

 .00829      
 .00021
 2.5149

 .00807  
 .00833  
 .00848  

 Chk Pass
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Sample Name: Sample-61        Acquired: 10/10/2018 15:56:09        Type: Unk

Method: MT0007(v23) AIR HF 083118(v5)        Mode: CONC        Corr. Factor: 1.000000

User: kerry          Custom ID1:              Custom ID2:              Custom ID3: 

Comment: 

Int. Std.
Line
Units
Avg
Stddev
%RSD

#1
#2
#3

  Y_2243A
 224.306 {450}

 Cts/S
 5967.1      

    3.6
 .05996

 5965.7  
 5964.4  
 5971.1  

  Y_3710A
 371.030 { 91}

 Cts/S
 203100.      

    750.
 .36925

 202260.  
 203350.  
 203690.  

  Y_3710R
 371.030 { 91}2

 Cts/S
 20995.      

   182.
 .86907

 20902.  
 20877.  
 21205.  
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Protocol: 7ptcurve

Accepted Date: 

S Conc. Calc. Dev. Mean SD or %RSD Rep 1 Rep 2 Rep 3 Rep 4 Rep 5
01 .00000  .050   .050          88 1         88
02 .10000  .102   .002         241 0%        240
03 .20000  .153  -.047         390 0%        389
04 .50000  .520   .020        1466 0%       1465
05 1.0000  1.01   .011        2902 0%       2902
06 5.0000  4.93  -.067       14395 0%      14395
07 10.000  10.0   .031       29336 0%      29336
08
09
10
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 TestAmerica                   Folder:   M100918                       Page    1
09:51:41 09 Oct 2018           Protocol: 7ptcurve

Line   Conc.  Units     SD/RSD      1       2       3       4       5
--------------------------------------------------------------------------------

*** Standard: 1 Rep: 1              Seq:  0       09:51:41 09 Oct 18   HG

Hg    .000    ppb      88

*** Standard: 2 Rep: 1              Seq:  1       09:54:23 09 Oct 18   HG

Hg    .100    ppb      240

*** Standard: 3 Rep: 1              Seq:  2       09:56:44 09 Oct 18   HG

Hg    .200    ppb      389

*** Standard: 4 Rep: 1              Seq:  3       10:00:04 09 Oct 18   HG

Hg    .500    ppb      1465

*** Standard: 5 Rep: 1              Seq:  4       10:02:34 09 Oct 18   HG

Hg    1.00    ppb      2902

*** Standard: 6 Rep: 1              Seq:  5       10:05:07 09 Oct 18   HG

Hg    5.00    ppb      14395

*** Standard: 7 Rep: 1              Seq:  6       10:08:01 09 Oct 18   HG

Hg    10.0    ppb      29336

*** Check Standard: 2  Ck2icv       Seq:  7       10:10:21 09 Oct 18   HG
Line  Flag  %Rcv.   Found    True  Units      SD/RSD
Hg          102.     2.54    2.50   ppb        .000  %

*** Sample ID: ICB                   Seq:  8      10:12:59 09 Oct 18   HG
                           ICB
Hg    .022    ppb       .000  %   .022

*** Sample ID: CRA                   Seq:  9      10:15:40 09 Oct 18   HG

Hg    .214    ppb       .000  %   .214

*** Check Standard: 3  Ck3ccv       Seq:  10      10:18:03 09 Oct 18   HG
Line  Flag  %Rcv.   Found    True  Units      SD/RSD
Hg          99.0     4.95    5.00   ppb        .000  %

*** Check Standard: 1  Ck1ccb       Seq:  11      10:20:42 09 Oct 18   HG
Line  Flag  Found Range(+/-) Units      SD/RSD
Hg          .019     .200     ppb        .000  %

*** Sample ID: 140-186128            Seq:  12     10:24:01 09 Oct 18   HG
                           MB
Hg    .031    ppb       .000  %   .031

*** Sample ID: 140-186129            Seq:  13     10:26:35 09 Oct 18   HG
                           RGT BLK
Hg    .021    ppb       .000  %   .021

*** Sample ID: 140-186127            Seq:  14     10:28:54 09 Oct 18   HG
                           MDLV
Hg    .139    ppb       .000  %   .139

*** Sample ID: 140-186124            Seq:  15     10:31:15 09 Oct 18   HG
                           MB
Hg    .028    ppb       .000  %   .028
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 TestAmerica                   Folder:   M100918                       Page    2
10:33:46 09 Oct 2018           Protocol: 7ptcurve

Line   Conc.  Units     SD/RSD      1       2       3       4       5
--------------------------------------------------------------------------------

*** Sample ID: 140-186125            Seq:  16     10:33:46 09 Oct 18   HG
                           RGT BLK
Hg    .027    ppb       .000  %   .027

*** Sample ID: 140-186126            Seq:  17     10:36:36 09 Oct 18   HG
                           MDLV
Hg    .109    ppb       .000  %   .109

*** Sample ID: 140-186066            Seq:  18     10:39:15 09 Oct 18   HG
                           MB
Hg    .026    ppb       .000  %   .026

*** Sample ID: 140-186067            Seq:  19     10:41:36 09 Oct 18   HG
                           LCS
Hg    5.09    ppb       .000  %   5.09

*** Sample ID: 140-186068            Seq:  20     10:45:15 09 Oct 18   HG
                           LCSD
Hg    5.12    ppb       .000  %   5.12

*** Sample ID: 140-186061            Seq:  21     10:47:59 09 Oct 18   HG
                           MDLV
Hg    .228    ppb       .000  %   .228

*** Check Standard: 3  Ck3ccv       Seq:  22      10:50:29 09 Oct 18   HG
Line  Flag  %Rcv.   Found    True  Units      SD/RSD
Hg          98.5     4.93    5.00   ppb        .000  %

*** Check Standard: 1  Ck1ccb       Seq:  23      10:53:23 09 Oct 18   HG
Line  Flag  Found Range(+/-) Units      SD/RSD
Hg          .015     .200     ppb        .000  %

*** Sample ID: 140-186062            Seq:  24     10:56:01 09 Oct 18   HG

Hg    .049    ppb       .000  %   .049

*** Sample ID: 140-186063            Seq:  25     10:58:32 09 Oct 18   HG

Hg    .029    ppb       .000  %   .029

*** Sample ID: 186063 PDS            Seq:  26     11:00:54 09 Oct 18   HG
                           PDS
Hg    1.05    ppb       .000  %   1.05

*** Sample ID: 186063 PDS            Seq:  27     11:03:13 09 Oct 18   HG
                           PDSD
Hg    1.06    ppb       .000  %   1.06

*** Sample ID: 140-186064            Seq:  28     11:06:23 09 Oct 18   HG

Hg    .035    ppb       .000  %   .035

*** Sample ID: 140-186065            Seq:  29     11:08:42 09 Oct 18   HG

Hg    .038    ppb       .000  %   .038

*** Sample ID: 140-186039            Seq:  30     11:11:10 09 Oct 18   HG
                           MB
Hg    .023    ppb       .000  %   .023

*** Sample ID: 140-186040            Seq:  31     11:13:39 09 Oct 18   HG
                           LCS
Hg    4.92    ppb       .000  %   4.92
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 TestAmerica                   Folder:   M100918                       Page    3
11:16:01 09 Oct 2018           Protocol: 7ptcurve

Line   Conc.  Units     SD/RSD      1       2       3       4       5
--------------------------------------------------------------------------------

*** Sample ID: 140-186038            Seq:  32     11:16:01 09 Oct 18   HG
                           MDLV
Hg    .127    ppb       .000  %   .127

*** Sample ID: 140-186032            Seq:  33     11:18:26 09 Oct 18   HG

Hg    13.8    ppb       .000  %   13.8

*** Check Standard: 3  Ck3ccv       Seq:  34      11:20:45 09 Oct 18   HG
Line  Flag  %Rcv.   Found    True  Units      SD/RSD
Hg          97.8     4.89    5.00   ppb        .000  %

*** Check Standard: 1  Ck1ccb       Seq:  35      11:23:26 09 Oct 18   HG
Line  Flag  Found Range(+/-) Units      SD/RSD
Hg          .019     .200     ppb        .000  %

*** Sample ID: 140-186033            Seq:  36     11:25:46 09 Oct 18   HG

Hg    13.6    ppb       .000  %   13.6

*** Sample ID: 140-186034            Seq:  37     11:28:07 09 Oct 18   HG
                           MS
Hg    14.6    ppb       .000  %   14.6

*** Sample ID: 140-186035            Seq:  38     11:31:30 09 Oct 18   HG
                           MSD
Hg    14.6    ppb       .000  %   14.6

*** Sample ID: 140-186036            Seq:  39     11:33:48 09 Oct 18   HG

Hg    16.0    ppb       .000  %   16.0

*** Sample ID: 140-186037            Seq:  40     11:36:30 09 Oct 18   HG

Hg    .040    ppb       .000  %   .040

*** Check Standard: 3  Ck3ccv       Seq:  41      11:38:48 09 Oct 18   HG
Line  Flag  %Rcv.   Found    True  Units      SD/RSD
Hg          97.8     4.89    5.00   ppb        .000  %

*** Check Standard: 1  Ck1ccb       Seq:  42      11:41:36 09 Oct 18   HG
Line  Flag  Found Range(+/-) Units      SD/RSD
Hg          .029     .200     ppb        .000  %

*** Sample ID: 140-186053            Seq:  43     11:44:19 09 Oct 18   HG
                           MB
Hg    .030    ppb       .000  %   .030

*** Sample ID: 140-186054            Seq:  44     11:46:41 09 Oct 18   HG
                           LCS
Hg    5.00    ppb       .000  %   5.00

*** Sample ID: 140-186048            Seq:  45     11:49:03 09 Oct 18   HG

Hg    1.63    ppb       .000  %   1.63

*** Sample ID: 140-186049            Seq:  46     11:51:45 09 Oct 18   HG

Hg    1.72    ppb       .000  %   1.72

*** Sample ID: 140-186050            Seq:  47     11:54:15 09 Oct 18   HG
                           MS
Hg    2.71    ppb       .000  %   2.71
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 TestAmerica                   Folder:   M100918                       Page    4
11:56:36 09 Oct 2018           Protocol: 7ptcurve

Line   Conc.  Units     SD/RSD      1       2       3       4       5
--------------------------------------------------------------------------------

*** Sample ID: 140-186051            Seq:  48     11:56:36 09 Oct 18   HG
                           MSD
Hg    2.74    ppb       .000  %   2.74

*** Sample ID: 140-186052            Seq:  49     11:59:35 09 Oct 18   HG

Hg    3.01    ppb       .000  %   3.01

*** Check Standard: 3  Ck3ccv       Seq:  50      12:02:36 09 Oct 18   HG
Line  Flag  %Rcv.   Found    True  Units      SD/RSD
Hg          98.3     4.91    5.00   ppb        .000  %

*** Check Standard: 1  Ck1ccb       Seq:  51      12:04:55 09 Oct 18   HG
Line  Flag  Found Range(+/-) Units      SD/RSD
Hg          .014     .200     ppb        .000  %

*** Sample ID: 186032@2              Seq:  52     12:07:19 09 Oct 18   HG

Hg    7.22    ppb       .000  %   7.22

*** Sample ID: 186033@2              Seq:  53     12:09:39 09 Oct 18   HG

Hg    7.11    ppb       .000  %   7.11

*** Sample ID: 186034@2              Seq:  54     12:12:01 09 Oct 18   HG
                           MS
Hg    7.64    ppb       .000  %   7.64

*** Sample ID: 186035@2              Seq:  55     12:14:24 09 Oct 18   HG
                           MSD
Hg    7.63    ppb       .000  %   7.63

*** Sample ID: 186036@5              Seq:  56     12:16:43 09 Oct 18   HG

Hg    3.47    ppb       .000  %   3.47

*** Check Standard: 3  Ck3ccv       Seq:  57      12:19:12 09 Oct 18   HG
Line  Flag  %Rcv.   Found    True  Units      SD/RSD
Hg          98.8     4.94    5.00   ppb        .000  %

*** Check Standard: 1  Ck1ccb       Seq:  58      12:21:40 09 Oct 18   HG
Line  Flag  Found Range(+/-) Units      SD/RSD
Hg          .021     .200     ppb        .000  %
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Protocol: 7ptcurve

Accepted Date: 

S Conc. Calc. Dev. Mean SD or %RSD Rep 1 Rep 2 Rep 3 Rep 4 Rep 5
01 .00000 -.037  -.037         -69 1        -68
02 .10000  .094  -.006         302 0%        302
03 .20000  .215   .015         646 0%        646
04 .50000  .498  -.002        1448 0%       1448
05 1.0000  1.00   .003        2881 0%       2881
06 5.0000  5.06   .058       14383 0%      14382
07 10.000  9.97  -.030       28312 0%      28311
08
09
10
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 TestAmerica                   Folder:   M101118                       Page    1
09:55:29 11 Oct 2018           Protocol: 7ptcurve

Line   Conc.  Units     SD/RSD      1       2       3       4       5
--------------------------------------------------------------------------------

*** Standard: 1 Rep: 1              Seq:  0       09:55:29 11 Oct 18   HG

Hg    .000    ppb      -437

*** Standard: 1 Rep: 1              Seq:  1       09:59:51 11 Oct 18   HG

Hg    .000    ppb      -68

*** Standard: 2 Rep: 1              Seq:  2       10:02:13 11 Oct 18   HG

Hg    .100    ppb      302

*** Standard: 3 Rep: 1              Seq:  3       10:04:35 11 Oct 18   HG

Hg    .200    ppb      646

*** Standard: 4 Rep: 1              Seq:  4       10:06:59 11 Oct 18   HG

Hg    .500    ppb      1448

*** Standard: 5 Rep: 1              Seq:  5       10:10:20 11 Oct 18   HG

Hg    1.00    ppb      2881

*** Standard: 6 Rep: 1              Seq:  6       10:13:01 11 Oct 18   HG

Hg    5.00    ppb      14382

*** Standard: 7 Rep: 1              Seq:  7       10:15:33 11 Oct 18   HG

Hg    10.0    ppb      28311

*** Check Standard: 2  Ck2icv       Seq:  8       10:21:46 11 Oct 18   HG
Line  Flag  %Rcv.   Found    True  Units      SD/RSD
Hg          105.     2.63    2.50   ppb        .000  %

*** Sample ID: ICB                   Seq:  9      10:24:03 11 Oct 18   HG
                           ICB
Hg   -.009    ppb       .000  %  -.009

*** Sample ID: CRA                   Seq:  10     10:26:43 11 Oct 18   HG

Hg    .199    ppb       .000  %   .199

*** Check Standard: 3  Ck3ccv       Seq:  11      10:29:43 11 Oct 18   HG
Line  Flag  %Rcv.   Found    True  Units      SD/RSD
Hg          101.     5.06    5.00   ppb        .000  %

*** Check Standard: 1  Ck1ccb       Seq:  12      10:32:24 11 Oct 18   HG
Line  Flag  Found Range(+/-) Units      SD/RSD
Hg         -.013     .200     ppb        .000  %

*** Sample ID: 140-186408            Seq:  13     10:34:44 11 Oct 18   HG
                           MB
Hg   -.011    ppb       .000  %  -.011

*** Sample ID: 140-186407            Seq:  14     10:37:32 11 Oct 18   HG
                           MDLV
Hg    .117    ppb       .000  %   .117

*** Sample ID: 140-186358            Seq:  15     10:40:03 11 Oct 18   HG
                           MB
Hg   -.017    ppb       .000  %  -.017
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 TestAmerica                   Folder:   M101118                       Page    2
10:42:22 11 Oct 2018           Protocol: 7ptcurve

Line   Conc.  Units     SD/RSD      1       2       3       4       5
--------------------------------------------------------------------------------

*** Sample ID: 140-186359            Seq:  16     10:42:22 11 Oct 18   HG
                           LCS
Hg    5.08    ppb       .000  %   5.08

*** Sample ID: 140-186357            Seq:  17     10:44:53 11 Oct 18   HG
                           MDLV
Hg    .102    ppb       .000  %   .102

*** Sample ID: 140-186351            Seq:  18     10:47:12 11 Oct 18   HG

Hg    3.32    ppb       .000  %   3.32

*** Sample ID: 140-186352            Seq:  19     10:49:36 11 Oct 18   HG

Hg    2.91    ppb       .000  %   2.91

*** Sample ID: 140-186353            Seq:  20     10:52:04 11 Oct 18   HG

Hg    3.89    ppb       .000  %   3.89

*** Sample ID: 140-186354            Seq:  21     10:54:37 11 Oct 18   HG

Hg    3.82    ppb       .000  %   3.82

*** Sample ID: 140-186355            Seq:  22     10:56:56 11 Oct 18   HG

Hg    4.46    ppb       .000  %   4.46

*** Check Standard: 3  Ck3ccv       Seq:  23      10:59:26 11 Oct 18   HG
Line  Flag  %Rcv.   Found    True  Units      SD/RSD
Hg          98.7     4.94    5.00   ppb        .000  %

*** Check Standard: 1  Ck1ccb       Seq:  24      11:01:54 11 Oct 18   HG
Line  Flag  Found Range(+/-) Units      SD/RSD
Hg         -.015     .200     ppb        .000  %

*** Sample ID: 140-186356            Seq:  25     11:04:13 11 Oct 18   HG

Hg   -.001    ppb       .000  %  -.001

*** Sample ID: 140-186379            Seq:  26     11:06:35 11 Oct 18   HG
                           MB
Hg   -.008    ppb       .000  %  -.008

*** Sample ID: 140-186380            Seq:  27     11:08:53 11 Oct 18   HG
                           LCS
Hg    5.06    ppb       .000  %   5.06

*** Sample ID: 140-186378            Seq:  28     11:11:12 11 Oct 18   HG
                           MDLV
Hg    .098    ppb       .000  %   .098

*** Sample ID: 140-186372            Seq:  29     11:14:02 11 Oct 18   HG

Hg    .741    ppb       .000  %   .741

*** Sample ID: 140-186373            Seq:  30     11:16:36 11 Oct 18   HG

Hg    .309    ppb       .000  %   .309

*** Sample ID: 140-186374            Seq:  31     11:18:55 11 Oct 18   HG

Hg    1.29    ppb       .000  %   1.29
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 TestAmerica                   Folder:   M101118                       Page    3
11:21:30 11 Oct 2018           Protocol: 7ptcurve

Line   Conc.  Units     SD/RSD      1       2       3       4       5
--------------------------------------------------------------------------------

*** Sample ID: 140-186375            Seq:  32     11:21:30 11 Oct 18   HG

Hg    1.28    ppb       .000  %   1.28

*** Sample ID: 140-186376            Seq:  33     11:23:53 11 Oct 18   HG

Hg    .211    ppb       .000  %   .211

*** Sample ID: 140-186377            Seq:  34     11:26:25 11 Oct 18   HG

Hg   -.013    ppb       .000  %  -.013

*** Check Standard: 3  Ck3ccv       Seq:  35      11:29:07 11 Oct 18   HG
Line  Flag  %Rcv.   Found    True  Units      SD/RSD
Hg          98.6     4.93    5.00   ppb        .000  %

*** Check Standard: 1  Ck1ccb       Seq:  36      11:31:35 11 Oct 18   HG
Line  Flag  Found Range(+/-) Units      SD/RSD
Hg         -.018     .200     ppb        .000  %

10/17/2018Page 652 of 664



10/17/2018Page 653 of 664



Shipping and
Receiving
Documents

10/17/2018Page 654 of 664



10/17/2018Page 655 of 664



10/17/2018Page 656 of 664



10/17/2018Page 657 of 664



10/17/2018Page 658 of 664



10/17/2018Page 659 of 664



10/17/2018Page 660 of 664



10/17/2018Page 661 of 664



10/17/2018Page 662 of 664



10/17/2018Page 663 of 664



10/17/2018Page 664 of 664



ANALYTICAL REPORT

Job Number: 140-12815-1

Job Description: Granite City - M26/CTM-13

For:
URS Corporation

105 Mitchell Road, Suite 200
Oak Ridge, TN  37830

Attention:  John Carson

_____________________________________________

Approved for release.
Courtney M Adkins
Project Manager I
10/17/2018 9:38 AM

Courtney M Adkins, Project Manager I
5815 Middlebrook Pike, Knoxville, TN, 37921

(865)291-3000       
courtney.adkins@testamericainc.com

10/17/2018  

This report may not be reproduced except in full, and with written approval from the laboratory.  For questions please
contact the Project Manager at the e-mail address or telephone number listed on this page.

TestAmerica Laboratories, Inc.

TestAmerica Knoxville   5815 Middlebrook Pike, Knoxville, TN  37921

Tel (865) 291-3000  Fax (865) 584-4315 www.testamericainc.com

10/17/2018Page 1 of 244

mailto:courtney.adkins@testamericainc.com
http://www.testamericainc.com
http://


Table of Contents
Cover Title Page . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1

Data Summaries . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4

Definitions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4

Case Narrative . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5

Client Sample Results . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6

Default Detection Limits . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8

QC Sample Results . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9

QC Association . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11

Chronicle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12

Certification Summary . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 16

Method Summary . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 17

Sample Summary . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 18

Manual Integration Summary . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 19

Organic Sample Data . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 26

HPLC/IC . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 26

Method 0050_26A . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 26
Method 0050_26A QC Summary . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 27
Method 0050_26A Sample Data . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 32
Standards Data . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 44

Method 0050_26A ICAL Data . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 44
Method 0050_26A CCAL Data . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 75

Raw QC Data . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 111
Method 0050_26A Blank Data . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 111
Method 0050_26A LCS/LCSD Data . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 128
Method 0050_26A MS/MSD Data . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 134

Method 0050_26A Run Logs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 140

10/17/2018Page 2 of 244



Table of Contents
Method 0050_26A Prep Data . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 149

Method 8A . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 151
Method 8A QC Summary . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 152
Method 8A Sample Data . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 156
Standards Data . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 171

Method 8A ICAL Data . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 171
Method 8A CCAL Data . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 191

Raw QC Data . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 205
Method 8A Blank Data . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 205
Method 8A LCS/LCSD Data . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 219
Method 8A MS/MSD Data . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 222

Method 8A Run Logs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 229
Method 8A Prep Data . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 238

Shipping and Receiving Documents . . . . . . . . . . . . . . . . . . . . . . . . . . . 240

Client Chain of Custody . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 241

10/17/2018Page 3 of 244



Definitions/Glossary
TestAmerica Job ID: 140-12815-1Client: URS Corporation

Project/Site: Granite City - M26/CTM-13

Glossary

These commonly used abbreviations may or may not be present in this report.

¤ Listed under the "D" column to designate that the result is reported on a dry weight basis

Abbreviation

%R Percent Recovery

CFL Contains Free Liquid

CNF Contains No Free Liquid

DER Duplicate Error Ratio (normalized absolute difference)

Dil Fac Dilution Factor

DL Detection Limit (DoD/DOE)

DL, RA, RE, IN Indicates a Dilution, Re-analysis, Re-extraction, or additional Initial metals/anion analysis of the sample

DLC Decision Level Concentration (Radiochemistry)

EDL Estimated Detection Limit (Dioxin)

LOD Limit of Detection (DoD/DOE)

LOQ Limit of Quantitation (DoD/DOE)

MDA Minimum Detectable Activity (Radiochemistry)

MDC Minimum Detectable Concentration (Radiochemistry)

MDL Method Detection Limit

ML Minimum Level (Dioxin)

NC Not Calculated

ND Not Detected at the reporting limit (or MDL or EDL if shown)

PQL Practical Quantitation Limit

QC Quality Control

RER Relative Error Ratio (Radiochemistry)

RL Reporting Limit or Requested Limit (Radiochemistry)

RPD Relative Percent Difference, a measure of the relative difference between two points

TEF Toxicity Equivalent Factor (Dioxin)

TEQ Toxicity Equivalent Quotient (Dioxin)

TestAmerica Knoxville
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Job Narrative
140-12815-1

Sample Receipt 

The samples were received on September 25, 2018 at 4:50 PM in good condition and properly preserved.  The temperature of the cooler 
at receipt was 20.7º C.

Receipt Exceptions

The following samples were received at the laboratory without a sample collection time or date documented on the chain of custody or 
sample container labels: M26-1 (140-12815-1), M26-2 (140-12815-2), M26-3 (140-12815-3) and M26-REAGENT BLANK (140-12815-4).  
The samples were logged using a collection date of 9-18-18.

Quality Control and Data Interpretation

Unless otherwise noted, all holding times, and QC criteria were met and the test results shown in this report meet all applicable NELAC 
requirements.

General Chemistry 

Analysis of Stationary Source Emission Samples by Ion Chromatography 
Samples were analyzed for chloride by ion chromatography using SOP number KNOX- WC-005 (based on EPA methods 9056, 9057 and 
26A).  All sample results were reported as total µg hydrogen chloride.  Results were calculated using the following equation:

Hydrogen Chloride, µg = (Chloride, µg/mL) × (Sample Volume, mL) × (Molecular Weight HCl / Molecular Weight Cl) × Bench DF

Note: A sample volume of 100 mL was used to convert the results to total µg for the method blanks, laboratory control samples, and client 
reagent blanks.

For demonstration of analytical method performance on these samples, TestAmerica Knoxville analyzed matrix spikes (MS) and matrix 
spike duplicates (MSD). Acceptable recoveries of these spikes demonstrate that quantitation from this particular stack gas matrix is 
accurate and acceptable. Impinger samples containing 0.1N sulfuric acid and 0.1N sodium hydroxide often display matrix interference 
effects causing poor method performance and possibly giving unreliable data unless the interference is dealt with. Therefore, the samples 
were diluted in the lab to reduce the interference for a more accurate anion response. The samples may be analyzed at increasing 
dilutions along with matrix spikes until matrix spikes display acceptable recoveries.

Analysis of Stationary Source Emission Samples by Ion Chromatography  
Samples were analyzed for sulfate by ion chromatography using SOP number KNOX-WC-005 (based on EPA methods 9056, 9057 and 
26A). Results were reported as total µg sulfate.

Results were calculated using the following equation:

Sulfate, µg = (Sulfate, µg/mL) × (Sample Volume, mL) × Bench DF

Note:  A sample volume of 100 mL was used to convert the results to total µg for the method blanks, laboratory control samples, and 
client reagent blanks.

No additional analytical or quality issues were noted, other than those described above or in the Definitions/Glossary page.
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Client Sample Results
TestAmerica Job ID: 140-12815-1Client: URS Corporation

Project/Site: Granite City - M26/CTM-13

Lab Sample ID: 140-12815-1Client Sample ID: M26-1
Matrix: AirDate Collected: 09/18/18 00:00

Date Received: 09/25/18 16:50
Sample Container:  Amber Glass 1 liter Wide - unpreserved

Method: 0050/26A - Hydrogen Halide and Halogen Emissions/Stationary Sources (Mod)
RL MDL

Hydrogen Chloride 374000 76100 32000 ug/Sample 10/09/18 00:00 10/09/18 12:22 2000

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Lab Sample ID: 140-12815-2Client Sample ID: M26-2
Matrix: AirDate Collected: 09/18/18 00:00

Date Received: 09/25/18 16:50
Sample Container:  Amber Glass 1 liter Wide - unpreserved

Method: 0050/26A - Hydrogen Halide and Halogen Emissions/Stationary Sources (Mod)
RL MDL

Hydrogen Chloride 293000 97700 41000 ug/Sample 10/09/18 00:00 10/09/18 12:40 2500

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Lab Sample ID: 140-12815-3Client Sample ID: M26-3
Matrix: AirDate Collected: 09/18/18 00:00

Date Received: 09/25/18 16:50
Sample Container:  Amber Glass 1 liter Wide - unpreserved

Method: 0050/26A - Hydrogen Halide and Halogen Emissions/Stationary Sources (Mod)
RL MDL

Hydrogen Chloride 252000 66800 28100 ug/Sample 10/09/18 00:00 10/09/18 13:32 2000

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Lab Sample ID: 140-12815-4Client Sample ID: M26-REAGENT BLANK
Matrix: AirDate Collected: 09/18/18 00:00

Date Received: 09/25/18 16:50
Sample Container:  Amber Glass 250ml - unpreserved

Method: 0050/26A - Hydrogen Halide and Halogen Emissions/Stationary Sources (Mod)
RL MDL

Hydrogen Chloride 3900000 514000 216000 ug/Sample 10/09/18 00:00 10/09/18 14:36 50000

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Lab Sample ID: 140-12815-5Client Sample ID: CCM-1
Matrix: AirDate Collected: 09/18/18 00:00

Date Received: 09/25/18 16:50
Sample Container:  Plastic 125mL - unpreserved

Method: 8A - Determination of Sulfuric Acid and Sulfur Dioxide Emissions
RL MDL

Sulfate 20700 4400 792 ug/Sample 10/12/18 00:00 10/12/18 13:47 200

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Lab Sample ID: 140-12815-6Client Sample ID: CCM-2
Matrix: AirDate Collected: 09/18/18 00:00

Date Received: 09/25/18 16:50
Sample Container:  Plastic 125mL - unpreserved

Method: 8A - Determination of Sulfuric Acid and Sulfur Dioxide Emissions
RL MDL

Sulfate 26600 5400 972 ug/Sample 10/12/18 00:00 10/12/18 14:07 200

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

TestAmerica Knoxville
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Client Sample Results
TestAmerica Job ID: 140-12815-1Client: URS Corporation

Project/Site: Granite City - M26/CTM-13

Lab Sample ID: 140-12815-7Client Sample ID: CCM-3
Matrix: AirDate Collected: 09/19/18 00:00

Date Received: 09/25/18 16:50
Sample Container:  Plastic 125mL - unpreserved

Method: 8A - Determination of Sulfuric Acid and Sulfur Dioxide Emissions
RL MDL

Sulfate 19500 5200 936 ug/Sample 10/12/18 00:00 10/12/18 15:06 200

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Lab Sample ID: 140-12815-8Client Sample ID: CCM-REAGENT BLANK
Matrix: AirDate Collected: 09/19/18 00:00

Date Received: 09/25/18 16:50
Sample Container:  Plastic 125mL - unpreserved

Method: 8A - Determination of Sulfuric Acid and Sulfur Dioxide Emissions
RL MDL

Sulfate ND 2000 360 ug/Sample 10/12/18 00:00 10/12/18 15:26 20

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

TestAmerica Knoxville
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Default Detection Limits
Client: URS Corporation TestAmerica Job ID: 140-12815-1
Project/Site: Granite City - M26/CTM-13

Method: 0050/26A - Hydrogen Halide and Halogen Emissions/Stationary Sources (Mod)
Prep: 0050/26A

10.3Hydrogen Chloride ug/Sample

Analyte Units MethodMDLRL

4.32 0050/26A

Method: 8A - Determination of Sulfuric Acid and Sulfur Dioxide Emissions
Prep: 8A

100Sulfate ug/Sample

Analyte Units MethodMDLRL

18.0 8A

TestAmerica Knoxville
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QC Sample Results
TestAmerica Job ID: 140-12815-1Client: URS Corporation

Project/Site: Granite City - M26/CTM-13

Method: 0050/26A - Hydrogen Halide and Halogen Emissions/Stationary Sources (Mod)

Client Sample ID: Method BlankLab Sample ID: MB 140-24313/3-A
Matrix: Air Prep Type: Total/NA
Analysis Batch: 24330 Prep Batch: 24313

RL MDL

Hydrogen Chloride ND 10.3 4.32 ug/Sample 10/09/18 00:00 10/09/18 09:08 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

Client Sample ID: Lab Control SampleLab Sample ID: LCS 140-24313/1-A
Matrix: Air Prep Type: Total/NA
Analysis Batch: 24330 Prep Batch: 24313

Hydrogen Chloride 77.1 73.74 ug/Sample 96 90 - 110

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Client Sample ID: Lab Control Sample DupLab Sample ID: LCSD 140-24313/2-A
Matrix: Air Prep Type: Total/NA
Analysis Batch: 24330 Prep Batch: 24313

Hydrogen Chloride 77.1 73.83 ug/Sample 96 90 - 110 0 20

Analyte

LCSD LCSD

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits LimitRPD

RPD

Client Sample ID: M26-2Lab Sample ID: 140-12815-2 MS
Matrix: Air Prep Type: Total/NA
Analysis Batch: 24330 Prep Batch: 24313

Hydrogen Chloride 293000 977000 1246000 ug/Sample 98 75 - 125

Analyte

MS MS

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits

Client Sample ID: M26-2Lab Sample ID: 140-12815-2 MSD
Matrix: Air Prep Type: Total/NA
Analysis Batch: 24330 Prep Batch: 24313

Hydrogen Chloride 293000 977000 1246000 ug/Sample 98 75 - 125 0 20

Analyte

MSD MSD

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits LimitRPD

RPD

Method: 8A - Determination of Sulfuric Acid and Sulfur Dioxide Emissions

Client Sample ID: Method BlankLab Sample ID: MB 140-24428/1-A
Matrix: Air Prep Type: Total/NA
Analysis Batch: 24430 Prep Batch: 24428

RL MDL

Sulfate ND 100 18.0 ug/Sample 10/12/18 00:00 10/12/18 12:48 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

Client Sample ID: Lab Control SampleLab Sample ID: LCS 140-24428/2-A
Matrix: Air Prep Type: Total/NA
Analysis Batch: 24430 Prep Batch: 24428

Sulfate 500 507.8 ug/Sample 102 90 - 110

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

TestAmerica Knoxville
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QC Sample Results
TestAmerica Job ID: 140-12815-1Client: URS Corporation

Project/Site: Granite City - M26/CTM-13

Method: 8A - Determination of Sulfuric Acid and Sulfur Dioxide Emissions (Continued)

Client Sample ID: CCM-2Lab Sample ID: 140-12815-6 MS
Matrix: Air Prep Type: Total/NA
Analysis Batch: 24430 Prep Batch: 24428

Sulfate 26600 27000 54460 ug/Sample 103 75 - 125

Analyte

MS MS

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits

Client Sample ID: CCM-2Lab Sample ID: 140-12815-6 MSD
Matrix: Air Prep Type: Total/NA
Analysis Batch: 24430 Prep Batch: 24428

Sulfate 26600 27000 53760 ug/Sample 101 75 - 125 1 20

Analyte

MSD MSD

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits LimitRPD

RPD

TestAmerica Knoxville
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QC Association Summary
TestAmerica Job ID: 140-12815-1Client: URS Corporation

Project/Site: Granite City - M26/CTM-13

HPLC/IC

Prep Batch: 24313

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Air 0050/26A140-12815-1 M26-1 Total/NA

Air 0050/26A140-12815-2 M26-2 Total/NA

Air 0050/26A140-12815-3 M26-3 Total/NA

Air 0050/26A140-12815-4 M26-REAGENT BLANK Total/NA

Air 0050/26AMB 140-24313/3-A Method Blank Total/NA

Air 0050/26ALCS 140-24313/1-A Lab Control Sample Total/NA

Air 0050/26ALCSD 140-24313/2-A Lab Control Sample Dup Total/NA

Air 0050/26A140-12815-2 MS M26-2 Total/NA

Air 0050/26A140-12815-2 MSD M26-2 Total/NA

Analysis Batch: 24330

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Air 0050/26A 24313140-12815-1 M26-1 Total/NA

Air 0050/26A 24313140-12815-2 M26-2 Total/NA

Air 0050/26A 24313140-12815-3 M26-3 Total/NA

Air 0050/26A 24313140-12815-4 M26-REAGENT BLANK Total/NA

Air 0050/26A 24313MB 140-24313/3-A Method Blank Total/NA

Air 0050/26A 24313LCS 140-24313/1-A Lab Control Sample Total/NA

Air 0050/26A 24313LCSD 140-24313/2-A Lab Control Sample Dup Total/NA

Air 0050/26A 24313140-12815-2 MS M26-2 Total/NA

Air 0050/26A 24313140-12815-2 MSD M26-2 Total/NA

Prep Batch: 24428

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Air 8A140-12815-5 CCM-1 Total/NA

Air 8A140-12815-6 CCM-2 Total/NA

Air 8A140-12815-7 CCM-3 Total/NA

Air 8A140-12815-8 CCM-REAGENT BLANK Total/NA

Air 8AMB 140-24428/1-A Method Blank Total/NA

Air 8ALCS 140-24428/2-A Lab Control Sample Total/NA

Air 8A140-12815-6 MS CCM-2 Total/NA

Air 8A140-12815-6 MSD CCM-2 Total/NA

Analysis Batch: 24430

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Air 8A 24428140-12815-5 CCM-1 Total/NA

Air 8A 24428140-12815-6 CCM-2 Total/NA

Air 8A 24428140-12815-7 CCM-3 Total/NA

Air 8A 24428140-12815-8 CCM-REAGENT BLANK Total/NA

Air 8A 24428MB 140-24428/1-A Method Blank Total/NA

Air 8A 24428LCS 140-24428/2-A Lab Control Sample Total/NA

Air 8A 24428140-12815-6 MS CCM-2 Total/NA

Air 8A 24428140-12815-6 MSD CCM-2 Total/NA

TestAmerica Knoxville
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Lab Chronicle
Client: URS Corporation TestAmerica Job ID: 140-12815-1
Project/Site: Granite City - M26/CTM-13

Client Sample ID: M26-1 Lab Sample ID: 140-12815-1
Matrix: AirDate Collected: 09/18/18 00:00

Date Received: 09/25/18 16:50

Prep 0050/26A JMH10/09/18 00:00 TAL KNX24313

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA 1 Sample 370 mL

Analysis 0050/26A 2000 24330 10/09/18 12:22 JMH TAL KNXTotal/NA 10 mL 10 mL

1500Instrument ID:

Client Sample ID: M26-2 Lab Sample ID: 140-12815-2
Matrix: AirDate Collected: 09/18/18 00:00

Date Received: 09/25/18 16:50

Prep 0050/26A JMH10/09/18 00:00 TAL KNX24313

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA 1 Sample 380 mL

Analysis 0050/26A 2500 24330 10/09/18 12:40 JMH TAL KNXTotal/NA 10 mL 10 mL

1500Instrument ID:

Client Sample ID: M26-3 Lab Sample ID: 140-12815-3
Matrix: AirDate Collected: 09/18/18 00:00

Date Received: 09/25/18 16:50

Prep 0050/26A JMH10/09/18 00:00 TAL KNX24313

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA 1 Sample 325 mL

Analysis 0050/26A 2000 24330 10/09/18 13:32 JMH TAL KNXTotal/NA 10 mL 10 mL

1500Instrument ID:

Client Sample ID: M26-REAGENT BLANK Lab Sample ID: 140-12815-4
Matrix: AirDate Collected: 09/18/18 00:00

Date Received: 09/25/18 16:50

Prep 0050/26A JMH10/09/18 00:00 TAL KNX24313

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA 1 Sample 100 mL

Analysis 0050/26A 50000 24330 10/09/18 14:36 JMH TAL KNXTotal/NA 10 mL 10 mL

1500Instrument ID:

Client Sample ID: CCM-1 Lab Sample ID: 140-12815-5
Matrix: AirDate Collected: 09/18/18 00:00

Date Received: 09/25/18 16:50

Prep 8A JMH10/12/18 00:00 TAL KNX24428

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA 1 Sample 22 mL

Analysis 8A 200 24430 10/12/18 13:47 JMH TAL KNXTotal/NA 10 mL 10 mL

320Instrument ID:

TestAmerica Knoxville
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Lab Chronicle
Client: URS Corporation TestAmerica Job ID: 140-12815-1
Project/Site: Granite City - M26/CTM-13

Client Sample ID: CCM-2 Lab Sample ID: 140-12815-6
Matrix: AirDate Collected: 09/18/18 00:00

Date Received: 09/25/18 16:50

Prep 8A JMH10/12/18 00:00 TAL KNX24428

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA 1 Sample 27 mL

Analysis 8A 200 24430 10/12/18 14:07 JMH TAL KNXTotal/NA 10 mL 10 mL

320Instrument ID:

Client Sample ID: CCM-3 Lab Sample ID: 140-12815-7
Matrix: AirDate Collected: 09/19/18 00:00

Date Received: 09/25/18 16:50

Prep 8A JMH10/12/18 00:00 TAL KNX24428

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA 1 Sample 26 mL

Analysis 8A 200 24430 10/12/18 15:06 JMH TAL KNXTotal/NA 10 mL 10 mL

320Instrument ID:

Client Sample ID: CCM-REAGENT BLANK Lab Sample ID: 140-12815-8
Matrix: AirDate Collected: 09/19/18 00:00

Date Received: 09/25/18 16:50

Prep 8A JMH10/12/18 00:00 TAL KNX24428

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA 1 Sample 100 mL

Analysis 8A 20 24430 10/12/18 15:26 JMH TAL KNXTotal/NA 10 mL 10 mL

320Instrument ID:

Client Sample ID: Method Blank Lab Sample ID: MB 140-24313/3-A
Matrix: AirDate Collected: N/A

Date Received: N/A

Prep 0050/26A JMH10/09/18 00:00 TAL KNX24313

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA 1 Sample 100 mL

Analysis 0050/26A 1 24330 10/09/18 09:08 JMH TAL KNXTotal/NA 10 mL 10 mL

1500Instrument ID:

Client Sample ID: Method Blank Lab Sample ID: MB 140-24428/1-A
Matrix: AirDate Collected: N/A

Date Received: N/A

Prep 8A JMH10/12/18 00:00 TAL KNX24428

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA 1 Sample 100 mL

Analysis 8A 1 24430 10/12/18 12:48 JMH TAL KNXTotal/NA 10 mL 10 mL

320Instrument ID:

TestAmerica Knoxville
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Lab Chronicle
Client: URS Corporation TestAmerica Job ID: 140-12815-1
Project/Site: Granite City - M26/CTM-13

Client Sample ID: Lab Control Sample Lab Sample ID: LCS 140-24313/1-A
Matrix: AirDate Collected: N/A

Date Received: N/A

Prep 0050/26A JMH10/09/18 00:00 TAL KNX24313

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA 1 Sample 100 mL

Analysis 0050/26A 1 24330 10/09/18 08:33 JMH TAL KNXTotal/NA 10 mL 10 mL

1500Instrument ID:

Client Sample ID: Lab Control Sample Lab Sample ID: LCS 140-24428/2-A
Matrix: AirDate Collected: N/A

Date Received: N/A

Prep 8A JMH10/12/18 00:00 TAL KNX24428

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA 1 Sample 100 mL

Analysis 8A 1 24430 10/12/18 13:08 JMH TAL KNXTotal/NA 10 mL 10 mL

320Instrument ID:

Client Sample ID: Lab Control Sample Dup Lab Sample ID: LCSD 140-24313/2-A
Matrix: AirDate Collected: N/A

Date Received: N/A

Prep 0050/26A JMH10/09/18 00:00 TAL KNX24313

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA 1 Sample 100 mL

Analysis 0050/26A 1 24330 10/09/18 08:50 JMH TAL KNXTotal/NA 10 mL 10 mL

1500Instrument ID:

Client Sample ID: M26-2 Lab Sample ID: 140-12815-2 MS
Matrix: AirDate Collected: 09/18/18 00:00

Date Received: 09/25/18 16:50

Prep 0050/26A JMH10/09/18 00:00 TAL KNX24313

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA 1 Sample 380 mL

Analysis 0050/26A 2500 24330 10/09/18 12:57 JMH TAL KNXTotal/NA 10 mL 10 mL

1500Instrument ID:

Client Sample ID: M26-2 Lab Sample ID: 140-12815-2 MSD
Matrix: AirDate Collected: 09/18/18 00:00

Date Received: 09/25/18 16:50

Prep 0050/26A JMH10/09/18 00:00 TAL KNX24313

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA 1 Sample 380 mL

Analysis 0050/26A 2500 24330 10/09/18 13:14 JMH TAL KNXTotal/NA 10 mL 10 mL

1500Instrument ID:

TestAmerica Knoxville
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Lab Chronicle
Client: URS Corporation TestAmerica Job ID: 140-12815-1
Project/Site: Granite City - M26/CTM-13

Client Sample ID: CCM-2 Lab Sample ID: 140-12815-6 MS
Matrix: AirDate Collected: 09/18/18 00:00

Date Received: 09/25/18 16:50

Prep 8A JMH10/12/18 00:00 TAL KNX24428

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA 1 Sample 27 mL

Analysis 8A 200 24430 10/12/18 14:27 JMH TAL KNXTotal/NA 10 mL 10 mL

320Instrument ID:

Client Sample ID: CCM-2 Lab Sample ID: 140-12815-6 MSD
Matrix: AirDate Collected: 09/18/18 00:00

Date Received: 09/25/18 16:50

Prep 8A JMH10/12/18 00:00 TAL KNX24428

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA 1 Sample 27 mL

Analysis 8A 200 24430 10/12/18 14:46 JMH TAL KNXTotal/NA 10 mL 10 mL

320Instrument ID:

Laboratory References:

TAL KNX = TestAmerica Knoxville, 5815 Middlebrook Pike, Knoxville, TN 37921, TEL (865)291-3000

TestAmerica Knoxville
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Accreditation/Certification Summary
Client: URS Corporation TestAmerica Job ID: 140-12815-1
Project/Site: Granite City - M26/CTM-13

Laboratory: TestAmerica Knoxville
All accreditations/certifications held by this laboratory are listed.  Not all accreditations/certifications are applicable to this report.

Authority Program EPA Region Identification Number Expiration Date

N/AAFCEE

ANAB DoD ELAP L2311 02-13-19

Arkansas DEQ State Program 6 88-0688 06-16-19

California State Program 9 2423 06-30-19

Colorado State Program 8 TN00009 02-28-19

Connecticut State Program 1 PH-0223 09-30-19

Florida NELAP 4 E87177 06-30-19

Georgia State Program 4 906 04-13-20

Hawaii State Program 9 N/A 04-13-19

Kansas NELAP 7 E-10349 10-31-18

Kentucky (DW) State Program 4 90101 12-31-18

Louisiana NELAP 6 83979 06-30-19

Louisiana (DW) NELAP 6 LA160005 12-31-18

Maryland State Program 3 277 03-31-19

Michigan State Program 5 9933 04-13-20

Nevada State Program 9 TN00009 07-31-19

New Jersey NELAP 2 TN001 06-30-19

New York NELAP 2 10781 03-31-19

North Carolina (DW) State Program 4 21705 07-31-19

North Carolina (WW/SW) State Program 4 64 12-31-18

Ohio VAP State Program 5 CL0059 08-28-20

Oklahoma State Program 6 9415 08-31-19

Oregon NELAP 10 TNI0189 01-01-19

Pennsylvania NELAP 3 68-00576 12-31-18

Tennessee State Program 4 2014 04-13-20

Texas NELAP 6 T104704380-16-9 08-31-19

US Fish & Wildlife Federal LE-058448-0 07-31-19

USDA Federal P330-16-00262 08-20-19

Utah NELAP 8 TN00009 07-31-18 *

Virginia NELAP 3 460176 09-14-19

Washington State Program 10 C593 01-19-19

West Virginia (DW) State Program 3 9955C 12-31-18

West Virginia DEP State Program 3 345 04-30-19

Wisconsin State Program 5 998044300 08-31-19

TestAmerica Knoxville

* Accreditation/Certification renewal pending - accreditation/certification considered valid.
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Method Summary
TestAmerica Job ID: 140-12815-1Client: URS Corporation

Project/Site: Granite City - M26/CTM-13

Method Method Description LaboratoryProtocol

SW8460050/26A Hydrogen Halide and Halogen Emissions/Stationary Sources (Mod) TAL KNX

EPA8A Determination of Sulfuric Acid and Sulfur Dioxide Emissions TAL KNX

SW8460050/26A Extraction of Hydrogen Halide and Halogen Emissions TAL KNX

EPA8A Extraction of Sulfuric Acid and Sulfur Dioxide Emissions TAL KNX

Protocol References:

EPA = US Environmental Protection Agency

SW846 = "Test Methods For Evaluating Solid Waste, Physical/Chemical Methods", Third Edition, November 1986 And Its Updates.

Laboratory References:

TAL KNX = TestAmerica Knoxville, 5815 Middlebrook Pike, Knoxville, TN 37921, TEL (865)291-3000

TestAmerica Knoxville
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Sample Summary
TestAmerica Job ID: 140-12815-1Client: URS Corporation

Project/Site: Granite City - M26/CTM-13

Lab Sample ID Client Sample ID ReceivedCollectedMatrix

140-12815-1 M26-1 Air 09/18/18 00:00 09/25/18 16:50

140-12815-2 M26-2 Air 09/18/18 00:00 09/25/18 16:50

140-12815-3 M26-3 Air 09/18/18 00:00 09/25/18 16:50

140-12815-4 M26-REAGENT BLANK Air 09/18/18 00:00 09/25/18 16:50

140-12815-5 CCM-1 Air 09/18/18 00:00 09/25/18 16:50

140-12815-6 CCM-2 Air 09/18/18 00:00 09/25/18 16:50

140-12815-7 CCM-3 Air 09/19/18 00:00 09/25/18 16:50

140-12815-8 CCM-REAGENT BLANK Air 09/19/18 00:00 09/25/18 16:50

TestAmerica Knoxville
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Lab Name: Job No.:

SDG No.:

HPLC/IC MANUAL INTEGRATION SUMMARY

TestAmerica Knoxville 140-12815-1

Instrument ID: Analysis Batch Number:1500 22408

Lab Sample ID: Client Sample ID:

Date Analyzed: Lab File ID:

COMPOUND NAME RETENTION
TIME

MANUAL INTEGRATION
DATEANALYSTREASON

IC 140-22408/2

2140-0008938-002.d08/01/18 10:16 GC Column: AS22 ID:

Fluoride Split Peak humphreyj 08/01/18 12:593.36
Chloride Split Peak humphreyj 08/01/18 12:594.79
Nitrite as N Split Peak humphreyj 08/01/18 12:595.74
Bromide Split Peak humphreyj 08/01/18 12:596.84
Nitrate as N Split Peak humphreyj 08/01/18 12:597.70

Lab Sample ID: Client Sample ID:

Date Analyzed: Lab File ID:

COMPOUND NAME RETENTION
TIME

MANUAL INTEGRATION
DATEANALYSTREASON

IC 140-22408/3

3140-0008938-003.d08/01/18 10:34 GC Column: AS22 ID:

Fluoride Split Peak humphreyj 08/01/18 13:013.35
Chloride Baseline Smoothing humphreyj 08/01/18 13:004.78
Nitrite as N Baseline Smoothing humphreyj 08/01/18 13:005.74
Bromide Baseline Smoothing humphreyj 08/01/18 13:006.83
Nitrate as N Baseline Smoothing humphreyj 08/01/18 13:007.70

Lab Sample ID: Client Sample ID:

Date Analyzed: Lab File ID:

COMPOUND NAME RETENTION
TIME

MANUAL INTEGRATION
DATEANALYSTREASON

IC 140-22408/4

4140-0008938-004.d08/01/18 10:51 GC Column: AS22 ID:

Fluoride Split Peak humphreyj 08/01/18 13:023.35
Chloride Split Peak humphreyj 08/01/18 13:024.79
Nitrate as N Split Peak humphreyj 08/01/18 13:027.70

0050/26A
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Lab Name: Job No.:

SDG No.:

HPLC/IC MANUAL INTEGRATION SUMMARY

TestAmerica Knoxville 140-12815-1

Instrument ID: Analysis Batch Number:1500 22408

Lab Sample ID: Client Sample ID:

Date Analyzed: Lab File ID:

COMPOUND NAME RETENTION
TIME

MANUAL INTEGRATION
DATEANALYSTREASON

IC 140-22408/5

5140-0008938-005.d08/01/18 11:09 GC Column: AS22 ID:

Nitrate as N Baseline Smoothing humphreyj 08/01/18 13:037.70

Lab Sample ID: Client Sample ID:

Date Analyzed: Lab File ID:

COMPOUND NAME RETENTION
TIME

MANUAL INTEGRATION
DATEANALYSTREASON

ICV 140-22408/8

8140-0008938-008.d08/01/18 12:03 GC Column: AS22 ID:

Fluoride Split Peak humphreyj 08/01/18 13:063.36
Chloride Split Peak humphreyj 08/01/18 13:064.80
Nitrite as N Split Peak humphreyj 08/01/18 13:065.76
Bromide Split Peak humphreyj 08/01/18 13:066.86
Nitrate as N Split Peak humphreyj 08/01/18 13:057.73

Lab Sample ID: Client Sample ID:

Date Analyzed: Lab File ID:

COMPOUND NAME RETENTION
TIME

MANUAL INTEGRATION
DATEANALYSTREASON

ICB 140-22408/9

9140-0008938-009.d08/01/18 12:21 GC Column: AS22 ID:

Chloride Baseline Smoothing humphreyj 08/01/18 13:064.80

0050/26A
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Lab Name: Job No.:

SDG No.:

HPLC/IC MANUAL INTEGRATION SUMMARY

TestAmerica Knoxville 140-12815-1

Instrument ID: Analysis Batch Number:1500 24330

Lab Sample ID: Client Sample ID:

Date Analyzed: Lab File ID:

COMPOUND NAME RETENTION
TIME

MANUAL INTEGRATION
DATEANALYSTREASON

CCV 140-24330/1

11140-0009606-001.d10/09/18 07:58 GC Column: AS22 ID:

Fluoride Split Peak humphreyj 10/10/18 06:543.33
Chloride Split Peak humphreyj 10/10/18 06:544.73
Nitrite as N Split Peak humphreyj 10/10/18 06:545.67
Bromide Split Peak humphreyj 10/10/18 06:546.73
Nitrate as N Split Peak humphreyj 10/10/18 06:557.57

Lab Sample ID: Client Sample ID:

Date Analyzed: Lab File ID:

COMPOUND NAME RETENTION
TIME

MANUAL INTEGRATION
DATEANALYSTREASON

CCV 140-24330/13

23140-0009606-013.d10/09/18 11:30 GC Column: AS22 ID:

Fluoride Split Peak humphreyj 10/10/18 07:083.33
Chloride Split Peak humphreyj 10/10/18 07:084.73
Nitrite as N Split Peak humphreyj 10/10/18 07:085.67
Bromide Split Peak humphreyj 10/10/18 07:086.73
Nitrate as N Split Peak humphreyj 10/10/18 07:087.58

Lab Sample ID: Client Sample ID:

Date Analyzed: Lab File ID:

COMPOUND NAME RETENTION
TIME

MANUAL INTEGRATION
DATEANALYSTREASON

CCV 140-24330/24

34140-0009606-024.d10/09/18 14:53 GC Column: AS22 ID:

Fluoride Split Peak humphreyj 10/10/18 07:183.33
Chloride Split Peak humphreyj 10/10/18 07:184.74
Nitrite as N Split Peak humphreyj 10/10/18 07:175.68
Bromide Split Peak humphreyj 10/10/18 07:176.74
Nitrate as N Split Peak humphreyj 10/10/18 07:177.58

0050/26A
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Lab Name: Job No.:

SDG No.:

HPLC/IC MANUAL INTEGRATION SUMMARY

TestAmerica Knoxville 140-12815-1

Instrument ID: Analysis Batch Number:1500 24330

Lab Sample ID: Client Sample ID:

Date Analyzed: Lab File ID:

COMPOUND NAME RETENTION
TIME

MANUAL INTEGRATION
DATEANALYSTREASON

CCB 140-24330/25

35140-0009606-025.d10/09/18 15:10 GC Column: AS22 ID:

Chloride Split Peak humphreyj 10/10/18 07:284.74

0050/26A
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Lab Name: Job No.:

SDG No.:

HPLC/IC MANUAL INTEGRATION SUMMARY

TestAmerica Knoxville 140-12815-1

Instrument ID: Analysis Batch Number:320 24062

Lab Sample ID: Client Sample ID:

Date Analyzed: Lab File ID:

COMPOUND NAME RETENTION
TIME

MANUAL INTEGRATION
DATEANALYSTREASON

IC 140-24062/1

1140-0009518-001.d09/29/18 09:09 GC Column: AS22 ID:

Sulfate Baseline Smoothing humphreyj 09/29/18 13:3411.20

Lab Sample ID: Client Sample ID:

Date Analyzed: Lab File ID:

COMPOUND NAME RETENTION
TIME

MANUAL INTEGRATION
DATEANALYSTREASON

IC 140-24062/2

2140-0009518-002.d09/29/18 09:32 GC Column: AS22 ID:

Sulfate Baseline Smoothing humphreyj 09/29/18 13:3711.21

Lab Sample ID: Client Sample ID:

Date Analyzed: Lab File ID:

COMPOUND NAME RETENTION
TIME

MANUAL INTEGRATION
DATEANALYSTREASON

IC 140-24062/4

4140-0009518-004.d09/29/18 10:17 GC Column: AS22 ID:

Sulfate Baseline Smoothing humphreyj 09/29/18 13:4311.18

Lab Sample ID: Client Sample ID:

Date Analyzed: Lab File ID:

COMPOUND NAME RETENTION
TIME

MANUAL INTEGRATION
DATEANALYSTREASON

ICB 140-24062/9

9140-0009518-009.d09/29/18 12:48 GC Column: AS22 ID:

Sulfate Split Peak humphreyj 09/29/18 13:5711.03

8A
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Lab Name: Job No.:

SDG No.:

HPLC/IC MANUAL INTEGRATION SUMMARY

TestAmerica Knoxville 140-12815-1

Instrument ID: Analysis Batch Number:320 24430

Lab Sample ID: Client Sample ID:

Date Analyzed: Lab File ID:

COMPOUND NAME RETENTION
TIME

MANUAL INTEGRATION
DATEANALYSTREASON

CCB 140-24430/2

10140-0009644-002.d10/12/18 12:28 GC Column: AS22 ID:

Sulfate Unspecified

Lab Sample ID: Client Sample ID:

Date Analyzed: Lab File ID:

COMPOUND NAME RETENTION
TIME

MANUAL INTEGRATION
DATEANALYSTREASON

140-12815-5 CCM-1

14140-0009644-006.d10/12/18 13:47 GC Column: AS22 ID:

Sulfate Baseline Smoothing humphreyj 10/12/18 14:4211.08

Lab Sample ID: Client Sample ID:

Date Analyzed: Lab File ID:

COMPOUND NAME RETENTION
TIME

MANUAL INTEGRATION
DATEANALYSTREASON

140-12815-6 CCM-2

15140-0009644-007.d10/12/18 14:07 GC Column: AS22 ID:

Sulfate Baseline Smoothing humphreyj 10/12/18 14:4211.09

Lab Sample ID: Client Sample ID:

Date Analyzed: Lab File ID:

COMPOUND NAME RETENTION
TIME

MANUAL INTEGRATION
DATEANALYSTREASON

140-12815-6 MSD CCM-2 MSD

17140-0009644-009.d10/12/18 14:46 GC Column: AS22 ID:

Sulfate Split Peak humphreyj 10/12/18 15:0611.08

Lab Sample ID: Client Sample ID:

Date Analyzed: Lab File ID:

COMPOUND NAME RETENTION
TIME

MANUAL INTEGRATION
DATEANALYSTREASON

140-12815-7 CCM-3

18140-0009644-010.d10/12/18 15:06 GC Column: AS22 ID:

Sulfate Baseline Smoothing humphreyj 10/12/18 15:4311.12

8A
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Lab Name: Job No.:

SDG No.:

HPLC/IC MANUAL INTEGRATION SUMMARY

TestAmerica Knoxville 140-12815-1

Instrument ID: Analysis Batch Number:320 24430

Lab Sample ID: Client Sample ID:

Date Analyzed: Lab File ID:

COMPOUND NAME RETENTION
TIME

MANUAL INTEGRATION
DATEANALYSTREASON

CCV 140-24430/12

20140-0009644-012.d10/12/18 15:45 GC Column: AS22 ID:

Sulfate Unspecified humphreyj 10/12/18 16:2611.10

8A
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Method 0050_26A
Hydrogen Halide and Halogen 

Emissions/Stationary Sources (Mod) 
by Method 0050_26A
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HPLC/IC LAB CONTROL SAMPLE RECOVERY
FORM III

Job No.:Lab Name:

SDG No.:

Level:Matrix: Low

140-12815-1

Lab File ID: 13140-0009606-003.dAir

Lab ID: LCS 140-24313/1-A Client ID:

TestAmerica Knoxville

REC 
%
REC

QC
LIMITSCONCENTRATION

(ug/Sample)

SPIKE
ADDED

(ug/Sample)
#

LCS LCS

COMPOUND
Hydrogen Chloride 77.1 73.74 90-11096

FORM III 0050/26A

# Column to be used to flag recovery and RPD values
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HPLC/IC LAB CONTROL SAMPLE DUPLICATE RECOVERY
FORM III

Job No.:Lab Name:

SDG No.:

Level:Matrix: Low

140-12815-1

Lab File ID: 14140-0009606-004.dAir

Lab ID: LCSD 140-24313/2-A Client ID:

TestAmerica Knoxville

COMPOUND

SPIKE
ADDED CONCENTRATION %

REC
%
RPD

QC LIMITS

RPD REC (ug/Sample) (ug/Sample)
#

LCSD LCSD

77.1 73.83 20 90-110Hydrogen Chloride 096

FORM III 0050/26A

# Column to be used to flag recovery and RPD values
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HPLC/IC MATRIX SPIKE RECOVERY
FORM III

Job No.:Lab Name:

SDG No.:

Level:Matrix: Low

140-12815-1

Lab File ID: 28140-0009606-018.dAir

Lab ID: 140-12815-2 MS Client ID: M26-2 MS

TestAmerica Knoxville

LIMITS
COMPOUND

CONCENTRATION %
REC

QC

REC

SAMPLE
CONCENTRATION

SPIKE
ADDED

(ug/Sample) (ug/Sample) (ug/Sample)
#

MS MS

977000 1246000 75-125Hydrogen Chloride 98293000

FORM III 0050/26A

# Column to be used to flag recovery and RPD values
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HPLC/IC MATRIX SPIKE DUPLICATE RECOVERY
FORM III

Job No.:Lab Name:

SDG No.:

Level:Matrix: Low

140-12815-1

Lab File ID: 29140-0009606-019.dAir

Lab ID: 140-12815-2 MSD Client ID: M26-2 MSD

TestAmerica Knoxville

COMPOUND

SPIKE
ADDED CONCENTRATION %

REC
%
RPD

QC LIMITS

RPD REC (ug/Sample) (ug/Sample)
#

MSD MSD

977000 1246000 20 75-125Hydrogen Chloride 098

FORM III 0050/26A

# Column to be used to flag recovery and RPD values
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FORM IV
HPLC/IC METHOD BLANK SUMMARY

Lab Name:

SDG No.:

Job No.: 140-12815-1TestAmerica Knoxville

Instrument ID:

Level:(Low/Med)

Date Extracted:

Date Analyzed: 10/09/2018  09:08

10/09/2018  00:00

Low

1500

Lab File ID: 15140-0009606-005.d Lab Sample ID: MB 140-24313/3-A

Matrix: Air

THIS METHOD BLANK APPLIES TO THE FOLLOWING SAMPLES:

LAB SAMPLE ID
LAB

FILE ID DATE ANALYZEDCLIENT SAMPLE ID
 10/09/2018  08:3313140-00096

06-003.d
LCS 140-24313/1-A

 10/09/2018  08:5014140-00096
06-004.d

LCSD 140-24313/2-A

 10/09/2018  12:2226140-00096
06-016.d

140-12815-1M26-1

 10/09/2018  12:4027140-00096
06-017.d

140-12815-2M26-2

 10/09/2018  12:5728140-00096
06-018.d

140-12815-2 MSM26-2 MS

 10/09/2018  13:1429140-00096
06-019.d

140-12815-2 MSDM26-2 MSD

 10/09/2018  13:3230140-00096
06-020.d

140-12815-3M26-3

 10/09/2018  14:3633140-00096
06-023.d

140-12815-4M26-REAGENT BLANK

FORM IV 0050/26A
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FORM I
HPLC/IC ORGANICS ANALYSIS DATA SHEET

Client Sample ID:

Lab Name: Job No.:

M26-1

SDG No.:

140-12815-1

Lab Sample ID: 140-12815-1

TestAmerica Knoxville

Matrix: 26140-0009606-016.dLab File ID:

Date Collected:0050/26AAnalysis Method:

Air

09/18/2018  00:00

Con. Extract Vol.:

Injection Volume:

GPC Cleanup:(Y/N)

Date Extracted:

Date Analyzed:

Dilution Factor: 2000

Extraction Method: 0050/26A 10/09/2018  00:00

10/09/2018  12:22

370(mL)

1(uL)

Sample wt/vol: 1(Sample)

% Moisture:

GC Column: ID:AS22

N

Analysis Batch No.: 24330 ug/SampleUnits:

CAS NO. COMPOUND NAME RESULT Q MDLRL

76100 320007647-01-0 Hydrogen Chloride 374000

FORM I 0050/26A
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Report Date: 10-Oct-2018 07:19:47 Chrom Revision: 2.3  09-Aug-2018 15:33:44

TestAmerica Knoxville

Target Compound Quantitation Report

Data File: \\ChromNA\Knoxville\ChromData\1500\20181010-9606.b\26140-0009606-016.d

Lims ID: 140-12815-A-1-A          

Client ID: M26-1

Sample Type: Client

Inject. Date: 09-Oct-2018 12:22:00 ALS Bottle#: 0 Worklist Smp#: 16

Injection Vol: 1.0 ul Dil. Factor: 2000.0000  

Sample Info: 140-0009606-016

Misc. Info.: 26 140-12815-a-1-a

Operator ID: Instrument ID: 1500

Method: \\ChromNA\Knoxville\ChromData\1500\20181010-9606.b\0050_26A_1500.m

Limit Group: IC 0050_26A ICAL

Last Update: 10-Oct-2018 07:19:45 Calib Date: 01-Aug-2018 11:43:00

Integrator: Falcon

Quant Method: External Standard Quant By: Initial Calibration

Last ICal File: \\ChromNA\Knoxville\ChromData\1500\20180731-8938.b\7140-0008938-007.d

Column 1 : Det: IC

Process Host: XAWRK015

First Level Reviewer: humphreyj Date: 10-Oct-2018 07:11:11

Compound
RT

(min.)
Exp RT
(min.)

Dlt RT
(min.) Response

OnCol Amt
ug/ml Flags

    2 Chloride     4.733     4.733     0.000      9546426      0.4911       

S   7 Hydrogen Chloride      0.5050       
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Report Date: 10-Oct-2018 07:19:47 Chrom Revision: 2.3  09-Aug-2018 15:33:44

TestAmerica Knoxville
Data File: \\ChromNA\Knoxville\ChromData\1500\20181010-9606.b\26140-0009606-016.d

Injection Date: 09-Oct-2018 12:22:00 Instrument ID: 1500 Operator ID:

Lims ID: 140-12815-A-1-A          Lab Sample ID: 140-12815-1              Worklist Smp#: 16

Client ID: M26-1

Injection Vol: 1.0 ul Dil. Factor: 2000.0000  ALS Bottle#: 0

Method: 0050_26A_1500 Limit Group: IC 0050_26A ICAL

Y Scaling: Method Defined: Scale to the Nth Largest Target: 1

0.0 1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0 9.0 10.0 11.0 12.0 13.0 14.0 15.0 16.0
Min

-1

2

5

8

11

14

17

20

23

26

29

32

35

38

41

44

47

50

53

56

59

62

65

68

71

74

77

80

Y
 (

 X
1

0
0

0
0

)

26140-0009606-016, 26140-0009606-016.d

  
C

h
lo

ri
d

e
( 

 4
.7

3
3

)
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FORM I
HPLC/IC ORGANICS ANALYSIS DATA SHEET

Client Sample ID:

Lab Name: Job No.:

M26-2

SDG No.:

140-12815-1

Lab Sample ID: 140-12815-2

TestAmerica Knoxville

Matrix: 27140-0009606-017.dLab File ID:

Date Collected:0050/26AAnalysis Method:

Air

09/18/2018  00:00

Con. Extract Vol.:

Injection Volume:

GPC Cleanup:(Y/N)

Date Extracted:

Date Analyzed:

Dilution Factor: 2500

Extraction Method: 0050/26A 10/09/2018  00:00

10/09/2018  12:40

380(mL)

1(uL)

Sample wt/vol: 1(Sample)

% Moisture:

GC Column: ID:AS22

N

Analysis Batch No.: 24330 ug/SampleUnits:

CAS NO. COMPOUND NAME RESULT Q MDLRL

97700 410007647-01-0 Hydrogen Chloride 293000

FORM I 0050/26A
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Report Date: 10-Oct-2018 07:19:47 Chrom Revision: 2.3  09-Aug-2018 15:33:44

TestAmerica Knoxville

Target Compound Quantitation Report

Data File: \\ChromNA\Knoxville\ChromData\1500\20181010-9606.b\27140-0009606-017.d

Lims ID: 140-12815-A-2-A          

Client ID: M26-2

Sample Type: Client

Inject. Date: 09-Oct-2018 12:40:00 ALS Bottle#: 0 Worklist Smp#: 17

Injection Vol: 1.0 ul Dil. Factor: 2500.0000  

Sample Info: 140-0009606-017

Misc. Info.: 27 140-12815-a-2-a

Operator ID: Instrument ID: 1500

Method: \\ChromNA\Knoxville\ChromData\1500\20181010-9606.b\0050_26A_1500.m

Limit Group: IC 0050_26A ICAL

Last Update: 10-Oct-2018 07:19:45 Calib Date: 01-Aug-2018 11:43:00

Integrator: Falcon

Quant Method: External Standard Quant By: Initial Calibration

Last ICal File: \\ChromNA\Knoxville\ChromData\1500\20180731-8938.b\7140-0008938-007.d

Column 1 : Det: IC

Process Host: XAWRK015

First Level Reviewer: humphreyj Date: 10-Oct-2018 07:11:57

Compound
RT

(min.)
Exp RT
(min.)

Dlt RT
(min.) Response

OnCol Amt
ug/ml Flags

    1 Fluoride     3.342     3.333     0.009       228905    0.007822      M

    2 Chloride     4.733     4.733     0.000      5803470      0.2995       

    3 Nitrite as N     5.667 ND       

    4 Bromide     6.733 ND       

    5 Nitrate as N     7.592     7.567     0.025        32407    0.000677       

    6 Iodide    14.800 ND       

S   7 Hydrogen Chloride      0.3080       

S   8 Hydro Fluoric Acid    0.008239       

S   9 Hydrobromic Acid     0.000 ND       

S  10 Nitric acid    0.003047       

S  11 Nitrous Acid     0.000 ND       

S  12 Br     0.000 ND       

S  13 Chlorine      0.2995       

QC Flag Legend
Review Flags

  M - Manually Integrated
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Report Date: 10-Oct-2018 07:19:47 Chrom Revision: 2.3  09-Aug-2018 15:33:44

TestAmerica Knoxville
Data File: \\ChromNA\Knoxville\ChromData\1500\20181010-9606.b\27140-0009606-017.d

Injection Date: 09-Oct-2018 12:40:00 Instrument ID: 1500 Operator ID:

Lims ID: 140-12815-A-2-A          Lab Sample ID: 140-12815-2              Worklist Smp#: 17

Client ID: M26-2

Injection Vol: 1.0 ul Dil. Factor: 2500.0000  ALS Bottle#: 0

Method: 0050_26A_1500 Limit Group: IC 0050_26A ICAL

Y Scaling: Method Defined: Scale to the Nth Largest Target: 1
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FORM I
HPLC/IC ORGANICS ANALYSIS DATA SHEET

Client Sample ID:

Lab Name: Job No.:

M26-3

SDG No.:

140-12815-1

Lab Sample ID: 140-12815-3

TestAmerica Knoxville

Matrix: 30140-0009606-020.dLab File ID:

Date Collected:0050/26AAnalysis Method:

Air

09/18/2018  00:00

Con. Extract Vol.:

Injection Volume:

GPC Cleanup:(Y/N)

Date Extracted:

Date Analyzed:

Dilution Factor: 2000

Extraction Method: 0050/26A 10/09/2018  00:00

10/09/2018  13:32

325(mL)

1(uL)

Sample wt/vol: 1(Sample)

% Moisture:

GC Column: ID:AS22

N

Analysis Batch No.: 24330 ug/SampleUnits:

CAS NO. COMPOUND NAME RESULT Q MDLRL

66800 281007647-01-0 Hydrogen Chloride 252000

FORM I 0050/26A
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Report Date: 10-Oct-2018 07:19:48 Chrom Revision: 2.3  09-Aug-2018 15:33:44

TestAmerica Knoxville

Target Compound Quantitation Report

Data File: \\ChromNA\Knoxville\ChromData\1500\20181010-9606.b\30140-0009606-020.d

Lims ID: 140-12815-A-3-A          

Client ID: M26-3

Sample Type: Client

Inject. Date: 09-Oct-2018 13:32:00 ALS Bottle#: 0 Worklist Smp#: 20

Injection Vol: 1.0 ul Dil. Factor: 2000.0000  

Sample Info: 140-0009606-020

Misc. Info.: 30 140-12815-a-3-a

Operator ID: Instrument ID: 1500

Method: \\ChromNA\Knoxville\ChromData\1500\20181010-9606.b\0050_26A_1500.m

Limit Group: IC 0050_26A ICAL

Last Update: 10-Oct-2018 07:19:45 Calib Date: 01-Aug-2018 11:43:00

Integrator: Falcon

Quant Method: External Standard Quant By: Initial Calibration

Last ICal File: \\ChromNA\Knoxville\ChromData\1500\20180731-8938.b\7140-0008938-007.d

Column 1 : Det: IC

Process Host: XAWRK015

First Level Reviewer: humphreyj Date: 10-Oct-2018 07:14:08

Compound
RT

(min.)
Exp RT
(min.)

Dlt RT
(min.) Response

OnCol Amt
ug/ml Flags

    2 Chloride     4.733     4.733     0.000      7322346      0.3774     Ma

S   7 Hydrogen Chloride      0.3881       

QC Flag Legend
Review Flags

  M - Manually Integrated

  a - User Assigned ID
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Report Date: 10-Oct-2018 07:19:48 Chrom Revision: 2.3  09-Aug-2018 15:33:44

TestAmerica Knoxville
Data File: \\ChromNA\Knoxville\ChromData\1500\20181010-9606.b\30140-0009606-020.d

Injection Date: 09-Oct-2018 13:32:00 Instrument ID: 1500 Operator ID:

Lims ID: 140-12815-A-3-A          Lab Sample ID: 140-12815-3              Worklist Smp#: 20

Client ID: M26-3

Injection Vol: 1.0 ul Dil. Factor: 2000.0000  ALS Bottle#: 0

Method: 0050_26A_1500 Limit Group: IC 0050_26A ICAL

Y Scaling: Method Defined: Scale to the Nth Largest Target: 1
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FORM I
HPLC/IC ORGANICS ANALYSIS DATA SHEET

Client Sample ID:

Lab Name: Job No.:

M26-REAGENT BLANK

SDG No.:

140-12815-1

Lab Sample ID: 140-12815-4

TestAmerica Knoxville

Matrix: 33140-0009606-023.dLab File ID:

Date Collected:0050/26AAnalysis Method:

Air

09/18/2018  00:00

Con. Extract Vol.:

Injection Volume:

GPC Cleanup:(Y/N)

Date Extracted:

Date Analyzed:

Dilution Factor: 50000

Extraction Method: 0050/26A 10/09/2018  00:00

10/09/2018  14:36

100(mL)

1(uL)

Sample wt/vol: 1(Sample)

% Moisture:

GC Column: ID:AS22

N

Analysis Batch No.: 24330 ug/SampleUnits:

CAS NO. COMPOUND NAME RESULT Q MDLRL

514000 2160007647-01-0 Hydrogen Chloride 3900000

FORM I 0050/26A
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Report Date: 10-Oct-2018 07:19:50 Chrom Revision: 2.3  09-Aug-2018 15:33:44

TestAmerica Knoxville

Target Compound Quantitation Report

Data File: \\ChromNA\Knoxville\ChromData\1500\20181010-9606.b\33140-0009606-023.d

Lims ID: 140-12815-A-4-A          

Client ID: M26-REAGENT BLANK

Sample Type: Client

Inject. Date: 09-Oct-2018 14:36:00 ALS Bottle#: 0 Worklist Smp#: 23

Injection Vol: 1.0 ul Dil. Factor: 50000.0000 

Sample Info: 140-0009606-023

Misc. Info.: 33 140-12815-a-4-a

Operator ID: Instrument ID: 1500

Method: \\ChromNA\Knoxville\ChromData\1500\20181010-9606.b\0050_26A_1500.m

Limit Group: IC 0050_26A ICAL

Last Update: 10-Oct-2018 07:19:45 Calib Date: 01-Aug-2018 11:43:00

Integrator: Falcon

Quant Method: External Standard Quant By: Initial Calibration

Last ICal File: \\ChromNA\Knoxville\ChromData\1500\20180731-8938.b\7140-0008938-007.d

Column 1 : Det: IC

Process Host: XAWRK015

First Level Reviewer: humphreyj Date: 10-Oct-2018 07:15:15

Compound
RT

(min.)
Exp RT
(min.)

Dlt RT
(min.) Response

OnCol Amt
ug/ml Flags

    2 Chloride     4.742     4.733     0.009     14828959      0.7594      M

S   7 Hydrogen Chloride      0.7810       

QC Flag Legend
Review Flags

  M - Manually Integrated
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Report Date: 10-Oct-2018 07:19:50 Chrom Revision: 2.3  09-Aug-2018 15:33:44

TestAmerica Knoxville
Data File: \\ChromNA\Knoxville\ChromData\1500\20181010-9606.b\33140-0009606-023.d

Injection Date: 09-Oct-2018 14:36:00 Instrument ID: 1500 Operator ID:

Lims ID: 140-12815-A-4-A          Lab Sample ID: 140-12815-4              Worklist Smp#: 23

Client ID: M26-REAGENT BLANK

Injection Vol: 1.0 ul Dil. Factor: 50000.0000 ALS Bottle#: 0

Method: 0050_26A_1500 Limit Group: IC 0050_26A ICAL

Y Scaling: Method Defined: Scale to the Nth Largest Target: 1
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FORM VI

Lab Name: Job No.:

Calibration ID:

SDG No.:

Instrument ID: Heated Purge: (Y/N)

HPLC/IC BY EXTERNAL STANDARD - INITIAL CALIBRATION DATA

TestAmerica Knoxville 140-12815-1

1500

Analy Batch No.: 22408

1574Calibration Start Date: Calibration End Date:08/01/2018  09:59

N

08/01/2018  11:43

GC Column: AS22 ID:

RETENTION TIME SUMMARY

Calibration Files:

LEVEL: LAB SAMPLE ID: LAB FILE ID:
Level 1 IC 140-22408/1 1140-0008938-001.d
Level 2 IC 140-22408/2 2140-0008938-002.d
Level 3 IC 140-22408/3 3140-0008938-003.d
Level 4 IC 140-22408/4 4140-0008938-004.d
Level 5 IC 140-22408/5 5140-0008938-005.d
Level 6 IC 140-22408/6 6140-0008938-006.d
Level 7 IC 140-22408/7 7140-0008938-007.d

ANALYTE LVL 1 LVL 2 LVL 3 LVL 4 LVL 5 LVL 6 LVL 7 AVG RTRT WINDOW

Fluoride 3.3553.100 - 3.6003.350 3.358 3.350 3.350 3.358 3.358 3.358
Chloride 4.7914.542 - 5.0424.792 4.792 4.783 4.792 4.792 4.792 4.792
Nitrite as N 5.7455.492 - 5.9925.742 5.742 5.742 5.742 5.750 5.750 5.750
Bromide 6.8376.583 - 7.0836.842 6.842 6.833 6.833 6.842 6.833 6.833
Nitrate as N 7.6997.450 - 7.9507.700 7.700 7.700 7.700 7.700 7.700 7.692
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FORM VI

Lab Name: Job No.:

Calibration ID:

SDG No.:

Instrument ID: GC Column: Heated Purge: (Y/N)

HPLC/IC BY EXTERNAL STANDARD - INITIAL CALIBRATION DATA

TestAmerica Knoxville 140-12815-1

1500

Analy Batch No.: 22408

1574Calibration Start Date: Calibration End Date:08/01/2018  09:59

N

08/01/2018  11:43

AS22 ID:

CURVE EVALUATION

Calibration Files:

LEVEL: LAB SAMPLE ID: LAB FILE ID:
1Level IC 140-22408/1 1140-0008938-001.d
2Level IC 140-22408/2 2140-0008938-002.d
3Level IC 140-22408/3 3140-0008938-003.d
4Level IC 140-22408/4 4140-0008938-004.d
5Level IC 140-22408/5 5140-0008938-005.d
6Level IC 140-22408/6 6140-0008938-006.d
7Level IC 140-22408/7 7140-0008938-007.d

MIN R^2
OR COD

#R^2
OR COD

MAX
%RSD

#%RSD#COEFFICIENT

M2M1B

CURVE
TYPE

LVL 4LVL 3LVL 2LVL 1

CFANALYTE MIN CF

LVL 5 LVL 6 LVL 7

Fluoride QuaF 1.0000 0.990028194100 30583920 28128890 28371136
29765896 30197187 30922296

29257766.4 838167.186

Chloride QuaF 1.0000 0.990021952980 22868907 19891950 19950328
19204754 19568582 19942220

19278073.5 328565.772

Nitrite as N QuaF 1.0000 0.990042885420 41188280 42565770 41378168
42385794 43274191 44413132

41868360.4 1278616.29

Bromide QuaF 1.0000 0.99008823960 8586813 8435780 8470672
8467822 8688407 8693807

8558463.68 70307.7554

Nitrate as N QuaF 1.0000 0.990051703920 49121120 49069780 48249644
48511614 49767455 51581081

47840529.8 1871724.06

FORM VI 0050/26A

Note: The M1 coefficient is the same as Ave CF for an Ave curve type.
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FORM VI

Lab Name: Job No.:

Calibration ID:

SDG No.:

Instrument ID: Heated Purge: (Y/N)

HPLC/IC BY EXTERNAL STANDARD - INITIAL CALIBRATION DATA

TestAmerica Knoxville 140-12815-1

1500

Analy Batch No.: 22408

1574Calibration Start Date: Calibration End Date:08/01/2018  09:59

N

08/01/2018  11:43

GC Column: AS22 ID:

RESPONSE AND CONCENTRATION

Calibration Files:

LEVEL: LAB SAMPLE ID: LAB FILE ID:
Level 1 IC 140-22408/1 1140-0008938-001.d
Level 2 IC 140-22408/2 2140-0008938-002.d
Level 3 IC 140-22408/3 3140-0008938-003.d
Level 4 IC 140-22408/4 4140-0008938-004.d
Level 5 IC 140-22408/5 5140-0008938-005.d
Level 6 IC 140-22408/6 6140-0008938-006.d
Level 7 IC 140-22408/7 7140-0008938-007.d

CURVE
TYPE

RESPONSEANALYTE CONCENTRATION (UG/ML)

LVL 1 LVL 1LVL 2 LVL 2LVL 3 LVL 3LVL 4 LVL 4LVL 5 LVL 5
LVL 6 LVL 6LVL 7 LVL 7

QuaFFluoride 1409705
30197187

2293794
61844592

2812889 7092784 14882948 0.0500
1.00

0.0750
2.00

0.100 0.250 0.500

QuaFChloride 1097649
19568582

1715168
39884440

1989195 4987582 9602377 0.0500
1.00

0.0750
2.00

0.100 0.250 0.500

QuaFNitrite as N 2144271
43274191

3089121
88826264

4256577 10344542 21192897 0.0500
1.00

0.0750
2.00

0.100 0.250 0.500

QuaFBromide 441198
8688407

644011
17387614

843578 2117668 4233911 0.0500
1.00

0.0750
2.00

0.100 0.250 0.500

QuaFNitrate as N 2585196
49767455

3684084
103162161

4906978 12062411 24255807 0.0500
1.00

0.0750
2.00

0.100 0.250 0.500

Curve Type Legend:
QuaF = Quadratic forced zero
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Report Date: 20-Aug-2018 14:08:40 Chrom Revision: 2.3  09-Aug-2018 15:33:44

TestAmerica Knoxville

Target Compound Quantitation Report

Data File: \\ChromNA\Knoxville\ChromData\1500\20180731-8938.b\1140-0008938-001.d

Lims ID: IC 1                     

Client ID:

Sample Type: IC Calib Level: 1

Inject. Date: 01-Aug-2018 09:59:00 ALS Bottle#: 0 Worklist Smp#: 1

Injection Vol: 1.0 ul Dil. Factor: 1.0000     

Sample Info: 140-0008938-001

Misc. Info.: 1 ic 1

Operator ID: Instrument ID: 1500

Sublist: chrom-0050_26A_1500*sub3

Method: \\ChromNA\Knoxville\ChromData\1500\20180731-8938.b\0050_26A_1500.m

Limit Group: IC 0050_26A ICAL

Last Update: 20-Aug-2018 14:08:39 Calib Date: 01-Aug-2018 11:43:00

Integrator: Falcon

Quant Method: External Standard Quant By: Initial Calibration

Last ICal File: \\ChromNA\Knoxville\ChromData\1500\20180731-8938.b\7140-0008938-007.d

Column 1 : Det: IC

Process Host: XAWRK048

First Level Reviewer: wasmundd Date: 20-Aug-2018 14:02:27

Compound
RT

(min.)
Exp RT
(min.)

Dlt RT
(min.) Response

Cal Amt
ug/ml

OnCol Amt
ug/ml Flags

    1 Fluoride     3.350     3.350     0.000      1409705      0.0500      0.0481       

    2 Chloride     4.792     4.792     0.000      1097649      0.0500      0.0569       

    3 Nitrite as N     5.742     5.742     0.000      2144271      0.0500      0.0511       

    4 Bromide     6.842     6.833     0.009       441198      0.0500      0.0515       

    5 Nitrate as N     7.700     7.700     0.000      2585196      0.0500      0.0539       

S   7 Hydrogen Chloride      0.0514      0.0585       

S   8 Hydro Fluoric Acid      0.0527      0.0507       

S   9 Hydrobromic Acid      0.0506      0.0522       

S  10 Nitric acid      0.2249      0.2426       

S  11 Nitrous Acid      0.1678      0.1716       

S  12 Br      0.0500      0.0515       

S  13 Chlorine      0.0500      0.0569       

Reagents:

85L1M26AP_00020 Amount Added:  10.00 Units: mL
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Report Date: 20-Aug-2018 14:08:40 Chrom Revision: 2.3  09-Aug-2018 15:33:44

TestAmerica Knoxville
Data File: \\ChromNA\Knoxville\ChromData\1500\20180731-8938.b\1140-0008938-001.d

Injection Date: 01-Aug-2018 09:59:00 Instrument ID: 1500 Operator ID:

Lims ID: IC 1                     Worklist Smp#: 1

Client ID:

Injection Vol: 1.0 ul Dil. Factor: 1.0000     ALS Bottle#: 0

Method: 0050_26A_1500 Limit Group: IC 0050_26A ICAL

Y Scaling: Method Defined: Scale to the Nth Largest Target: 1
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Report Date: 20-Aug-2018 14:08:41 Chrom Revision: 2.3  09-Aug-2018 15:33:44

TestAmerica Knoxville

Target Compound Quantitation Report

Data File: \\ChromNA\Knoxville\ChromData\1500\20180731-8938.b\2140-0008938-002.d

Lims ID: IC 2                     

Client ID:

Sample Type: IC Calib Level: 2

Inject. Date: 01-Aug-2018 10:16:00 ALS Bottle#: 0 Worklist Smp#: 2

Injection Vol: 1.0 ul Dil. Factor: 1.0000     

Sample Info: 140-0008938-002

Misc. Info.: 2 ic 2

Operator ID: Instrument ID: 1500

Sublist: chrom-0050_26A_1500*sub3

Method: \\ChromNA\Knoxville\ChromData\1500\20180731-8938.b\0050_26A_1500.m

Limit Group: IC 0050_26A ICAL

Last Update: 20-Aug-2018 14:08:40 Calib Date: 01-Aug-2018 11:43:00

Integrator: Falcon

Quant Method: External Standard Quant By: Initial Calibration

Last ICal File: \\ChromNA\Knoxville\ChromData\1500\20180731-8938.b\7140-0008938-007.d

Column 1 : Det: IC

Process Host: XAWRK048

First Level Reviewer: humphreyj Date: 01-Aug-2018 12:59:42

Compound
RT

(min.)
Exp RT
(min.)

Dlt RT
(min.) Response

Cal Amt
ug/ml

OnCol Amt
ug/ml Flags

    1 Fluoride     3.358     3.350     0.008      2293794      0.0750      0.0782      M

    2 Chloride     4.792     4.792     0.000      1715168      0.0750      0.0888      M

    3 Nitrite as N     5.742     5.742     0.000      3089121      0.0750      0.0736      M

    4 Bromide     6.842     6.833     0.009       644011      0.0750      0.0752      M

    5 Nitrate as N     7.700     7.700     0.000      3684084      0.0750      0.0768      M

S   7 Hydrogen Chloride      0.0771      0.0914       

S   8 Hydro Fluoric Acid      0.0790      0.0824       

S   9 Hydrobromic Acid      0.0759      0.0761       

S  10 Nitric acid      0.3374      0.3454       

S  11 Nitrous Acid      0.2517      0.2471       

S  12 Br      0.0750      0.0752       

S  13 Chlorine      0.0750      0.0888       

QC Flag Legend
Review Flags

  M - Manually Integrated

Reagents:

85L2M26AP_00018 Amount Added:  10.00 Units: mL
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Report Date: 20-Aug-2018 14:08:41 Chrom Revision: 2.3  09-Aug-2018 15:33:44

TestAmerica Knoxville
Data File: \\ChromNA\Knoxville\ChromData\1500\20180731-8938.b\2140-0008938-002.d

Injection Date: 01-Aug-2018 10:16:00 Instrument ID: 1500 Operator ID:

Lims ID: IC 2                     Worklist Smp#: 2

Client ID:

Injection Vol: 1.0 ul Dil. Factor: 1.0000     ALS Bottle#: 0

Method: 0050_26A_1500 Limit Group: IC 0050_26A ICAL

Y Scaling: Method Defined: Scale to the Nth Largest Target: 1
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Report Date: 20-Aug-2018 14:08:41 Chrom Revision: 2.3  09-Aug-2018 15:33:44
Manual Integration/User Assign Peak Report

TestAmerica Knoxville

Data File: \\ChromNA\Knoxville\ChromData\1500\20180731-8938.b\2140-0008938-002.d

Injection Date: 01-Aug-2018 10:16:00 Instrument ID: 1500

Lims ID: IC 2                     

Client ID:

Operator ID: ALS Bottle#: 0 Worklist Smp#: 2

Injection Vol: 1.0 ul Dil. Factor: 1.0000     

Method: 0050_26A_1500 Limit Group: IC 0050_26A ICAL

Column: Detector IC

    1 Fluoride, CAS: 16984-48-8
Signal: 1

Processing Integration Results

RT:   3.36

Area: 2322695

Amount:    0.078735

Amount Units: ug/ml
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Manual Integration Results

RT:   3.36

Area: 2293794

Amount:    0.078224

Amount Units: ug/ml

2.8 3.0 3.2 3.4 3.6 3.8 4.0 4.2 4.4
Min

RT

0

2

4

6

8

10

12

14

16

18

Y
 (

 X
1

0
0

0
0

)

2140-0008938-002, 2140-0008938-002.d

  
3

.3
5

8

Reviewer: humphreyj, 01-Aug-2018 12:59:35

Audit Action: Split an Integrated Peak Audit Reason: Split Peak
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Report Date: 20-Aug-2018 14:08:41 Chrom Revision: 2.3  09-Aug-2018 15:33:44
Manual Integration/User Assign Peak Report

TestAmerica Knoxville

Data File: \\ChromNA\Knoxville\ChromData\1500\20180731-8938.b\2140-0008938-002.d

Injection Date: 01-Aug-2018 10:16:00 Instrument ID: 1500

Lims ID: IC 2                     

Client ID:

Operator ID: ALS Bottle#: 0 Worklist Smp#: 2

Injection Vol: 1.0 ul Dil. Factor: 1.0000     

Method: 0050_26A_1500 Limit Group: IC 0050_26A ICAL

Column: Detector IC

    2 Chloride, CAS: 16887-00-6
Signal: 1

Processing Integration Results

RT:   4.79

Area: 1742088

Amount:    0.090074

Amount Units: ug/ml
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Manual Integration Results

RT:   4.79

Area: 1715168

Amount:    0.088835

Amount Units: ug/ml
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Reviewer: humphreyj, 01-Aug-2018 12:59:28

Audit Action: Split an Integrated Peak Audit Reason: Split Peak
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Report Date: 20-Aug-2018 14:08:41 Chrom Revision: 2.3  09-Aug-2018 15:33:44
Manual Integration/User Assign Peak Report

TestAmerica Knoxville

Data File: \\ChromNA\Knoxville\ChromData\1500\20180731-8938.b\2140-0008938-002.d

Injection Date: 01-Aug-2018 10:16:00 Instrument ID: 1500

Lims ID: IC 2                     

Client ID:

Operator ID: ALS Bottle#: 0 Worklist Smp#: 2

Injection Vol: 1.0 ul Dil. Factor: 1.0000     

Method: 0050_26A_1500 Limit Group: IC 0050_26A ICAL

Column: Detector IC

    3 Nitrite as N, CAS: 14797-65-0
Signal: 1

Processing Integration Results

RT:   5.74

Area: 3099703

Amount:    0.073882

Amount Units: ug/ml
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Manual Integration Results

RT:   5.74

Area: 3089121

Amount:    0.073616

Amount Units: ug/ml
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Reviewer: humphreyj, 01-Aug-2018 12:59:21

Audit Action: Split an Integrated Peak Audit Reason: Split Peak
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Report Date: 20-Aug-2018 14:08:41 Chrom Revision: 2.3  09-Aug-2018 15:33:44
Manual Integration/User Assign Peak Report

TestAmerica Knoxville

Data File: \\ChromNA\Knoxville\ChromData\1500\20180731-8938.b\2140-0008938-002.d

Injection Date: 01-Aug-2018 10:16:00 Instrument ID: 1500

Lims ID: IC 2                     

Client ID:

Operator ID: ALS Bottle#: 0 Worklist Smp#: 2

Injection Vol: 1.0 ul Dil. Factor: 1.0000     

Method: 0050_26A_1500 Limit Group: IC 0050_26A ICAL

Column: Detector IC

    4 Bromide, CAS: 24959-67-9
Signal: 1

Processing Integration Results

RT:   6.84

Area: 651407

Amount:    0.076017

Amount Units: ug/ml
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Manual Integration Results

RT:   6.84

Area: 644011

Amount:    0.075202

Amount Units: ug/ml
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Reviewer: humphreyj, 01-Aug-2018 12:59:14

Audit Action: Split an Integrated Peak Audit Reason: Split Peak
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Report Date: 20-Aug-2018 14:08:41 Chrom Revision: 2.3  09-Aug-2018 15:33:44
Manual Integration/User Assign Peak Report

TestAmerica Knoxville

Data File: \\ChromNA\Knoxville\ChromData\1500\20180731-8938.b\2140-0008938-002.d

Injection Date: 01-Aug-2018 10:16:00 Instrument ID: 1500

Lims ID: IC 2                     

Client ID:

Operator ID: ALS Bottle#: 0 Worklist Smp#: 2

Injection Vol: 1.0 ul Dil. Factor: 1.0000     

Method: 0050_26A_1500 Limit Group: IC 0050_26A ICAL

Column: Detector IC

    5 Nitrate as N, CAS: 14797-55-8
Signal: 1

Processing Integration Results

RT:   7.70

Area: 3692558

Amount:    0.099813

Amount Units: ug/ml
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Manual Integration Results

RT:   7.70

Area: 3684084

Amount:    0.076777

Amount Units: ug/ml
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Reviewer: humphreyj, 01-Aug-2018 12:59:06

Audit Action: Split an Integrated Peak Audit Reason: Split Peak
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Report Date: 20-Aug-2018 14:08:43 Chrom Revision: 2.3  09-Aug-2018 15:33:44

TestAmerica Knoxville

Target Compound Quantitation Report

Data File: \\ChromNA\Knoxville\ChromData\1500\20180731-8938.b\3140-0008938-003.d

Lims ID: IC 3                     

Client ID:

Sample Type: IC Calib Level: 3

Inject. Date: 01-Aug-2018 10:34:00 ALS Bottle#: 0 Worklist Smp#: 3

Injection Vol: 1.0 ul Dil. Factor: 1.0000     

Sample Info: 140-0008938-003

Misc. Info.: 3 ic 3

Operator ID: Instrument ID: 1500

Sublist: chrom-0050_26A_1500*sub3

Method: \\ChromNA\Knoxville\ChromData\1500\20180731-8938.b\0050_26A_1500.m

Limit Group: IC 0050_26A ICAL

Last Update: 20-Aug-2018 14:08:42 Calib Date: 01-Aug-2018 11:43:00

Integrator: Falcon

Quant Method: External Standard Quant By: Initial Calibration

Last ICal File: \\ChromNA\Knoxville\ChromData\1500\20180731-8938.b\7140-0008938-007.d

Column 1 : Det: IC

Process Host: XAWRK048

First Level Reviewer: humphreyj Date: 01-Aug-2018 13:01:16

Compound
RT

(min.)
Exp RT
(min.)

Dlt RT
(min.) Response

Cal Amt
ug/ml

OnCol Amt
ug/ml Flags

    1 Fluoride     3.350     3.350     0.000      2812889      0.1000      0.0959      M

    2 Chloride     4.783     4.792    -0.009      1989195      0.1000      0.1030      M

    3 Nitrite as N     5.742     5.742     0.000      4256577      0.1000      0.1014      M

    4 Bromide     6.833     6.833     0.000       843578      0.1000      0.0985      M

    5 Nitrate as N     7.700     7.700     0.000      4906978      0.1000      0.1022      M

S   7 Hydrogen Chloride      0.1028      0.1059       

S   8 Hydro Fluoric Acid      0.1053      0.1010       

S   9 Hydrobromic Acid      0.1013      0.0997       

S  10 Nitric acid      0.4499      0.4596       

S  11 Nitrous Acid      0.3357      0.3402       

S  12 Br      0.1000      0.0985       

S  13 Chlorine      0.1000      0.1030       

QC Flag Legend
Review Flags

  M - Manually Integrated

Reagents:

85L3M26AP_00019 Amount Added:  10.00 Units: mL
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Report Date: 20-Aug-2018 14:08:43 Chrom Revision: 2.3  09-Aug-2018 15:33:44

TestAmerica Knoxville
Data File: \\ChromNA\Knoxville\ChromData\1500\20180731-8938.b\3140-0008938-003.d

Injection Date: 01-Aug-2018 10:34:00 Instrument ID: 1500 Operator ID:

Lims ID: IC 3                     Worklist Smp#: 3

Client ID:

Injection Vol: 1.0 ul Dil. Factor: 1.0000     ALS Bottle#: 0

Method: 0050_26A_1500 Limit Group: IC 0050_26A ICAL

Y Scaling: Method Defined: Scale to the Nth Largest Target: 1
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Report Date: 20-Aug-2018 14:08:43 Chrom Revision: 2.3  09-Aug-2018 15:33:44
Manual Integration/User Assign Peak Report

TestAmerica Knoxville

Data File: \\ChromNA\Knoxville\ChromData\1500\20180731-8938.b\3140-0008938-003.d

Injection Date: 01-Aug-2018 10:34:00 Instrument ID: 1500

Lims ID: IC 3                     

Client ID:

Operator ID: ALS Bottle#: 0 Worklist Smp#: 3

Injection Vol: 1.0 ul Dil. Factor: 1.0000     

Method: 0050_26A_1500 Limit Group: IC 0050_26A ICAL

Column: Detector IC

    1 Fluoride, CAS: 16984-48-8
Signal: 1

Processing Integration Results

RT:   3.35

Area: 2831252

Amount:    0.095947

Amount Units: ug/ml
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Manual Integration Results

RT:   3.35

Area: 2812889

Amount:    0.095878

Amount Units: ug/ml
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Reviewer: humphreyj, 01-Aug-2018 13:01:12

Audit Action: Split an Integrated Peak Audit Reason: Split Peak
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Report Date: 20-Aug-2018 14:08:43 Chrom Revision: 2.3  09-Aug-2018 15:33:44
Manual Integration/User Assign Peak Report

TestAmerica Knoxville

Data File: \\ChromNA\Knoxville\ChromData\1500\20180731-8938.b\3140-0008938-003.d

Injection Date: 01-Aug-2018 10:34:00 Instrument ID: 1500

Lims ID: IC 3                     

Client ID:

Operator ID: ALS Bottle#: 0 Worklist Smp#: 3

Injection Vol: 1.0 ul Dil. Factor: 1.0000     

Method: 0050_26A_1500 Limit Group: IC 0050_26A ICAL

Column: Detector IC

    2 Chloride, CAS: 16887-00-6
Signal: 1

Processing Integration Results

RT:   4.78

Area: 2072417

Amount:    0.107148

Amount Units: ug/ml
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Manual Integration Results

RT:   4.78

Area: 1989195

Amount:    0.103003

Amount Units: ug/ml
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Reviewer: humphreyj, 01-Aug-2018 13:00:15

Audit Action: Manually Integrated Audit Reason: Baseline Smoothing
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Report Date: 20-Aug-2018 14:08:43 Chrom Revision: 2.3  09-Aug-2018 15:33:44
Manual Integration/User Assign Peak Report

TestAmerica Knoxville

Data File: \\ChromNA\Knoxville\ChromData\1500\20180731-8938.b\3140-0008938-003.d

Injection Date: 01-Aug-2018 10:34:00 Instrument ID: 1500

Lims ID: IC 3                     

Client ID:

Operator ID: ALS Bottle#: 0 Worklist Smp#: 3

Injection Vol: 1.0 ul Dil. Factor: 1.0000     

Method: 0050_26A_1500 Limit Group: IC 0050_26A ICAL

Column: Detector IC

    3 Nitrite as N, CAS: 14797-65-0
Signal: 1

Processing Integration Results

RT:   5.74

Area: 4210345

Amount:    0.100277

Amount Units: ug/ml
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Manual Integration Results

RT:   5.74

Area: 4256577

Amount:    0.101352

Amount Units: ug/ml
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Reviewer: humphreyj, 01-Aug-2018 13:00:24

Audit Action: Manually Integrated Audit Reason: Baseline Smoothing
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Report Date: 20-Aug-2018 14:08:43 Chrom Revision: 2.3  09-Aug-2018 15:33:44
Manual Integration/User Assign Peak Report

TestAmerica Knoxville

Data File: \\ChromNA\Knoxville\ChromData\1500\20180731-8938.b\3140-0008938-003.d

Injection Date: 01-Aug-2018 10:34:00 Instrument ID: 1500

Lims ID: IC 3                     

Client ID:

Operator ID: ALS Bottle#: 0 Worklist Smp#: 3

Injection Vol: 1.0 ul Dil. Factor: 1.0000     

Method: 0050_26A_1500 Limit Group: IC 0050_26A ICAL

Column: Detector IC

    4 Bromide, CAS: 24959-67-9
Signal: 1

Processing Integration Results

RT:   6.83

Area: 864008

Amount:    0.100820

Amount Units: ug/ml
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Manual Integration Results

RT:   6.83

Area: 843578

Amount:    0.098487

Amount Units: ug/ml

6.2 6.4 6.6 6.8 7.0 7.2 7.4
Min

RT

-3

2

7

12

17

22

27

32

37

42

47

52

57

62

67

Y
 (

 X
1

0
0

0
)

3140-0008938-003, 3140-0008938-003.d

  
6

.8
3

3

Reviewer: humphreyj, 01-Aug-2018 13:00:36

Audit Action: Manually Integrated Audit Reason: Baseline Smoothing
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Report Date: 20-Aug-2018 14:08:43 Chrom Revision: 2.3  09-Aug-2018 15:33:44
Manual Integration/User Assign Peak Report

TestAmerica Knoxville

Data File: \\ChromNA\Knoxville\ChromData\1500\20180731-8938.b\3140-0008938-003.d

Injection Date: 01-Aug-2018 10:34:00 Instrument ID: 1500

Lims ID: IC 3                     

Client ID:

Operator ID: ALS Bottle#: 0 Worklist Smp#: 3

Injection Vol: 1.0 ul Dil. Factor: 1.0000     

Method: 0050_26A_1500 Limit Group: IC 0050_26A ICAL

Column: Detector IC

    5 Nitrate as N, CAS: 14797-55-8
Signal: 1

Processing Integration Results

RT:   7.70

Area: 4979328

Amount:    0.133635

Amount Units: ug/ml
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Manual Integration Results

RT:   7.70

Area: 4906978

Amount:    0.102161

Amount Units: ug/ml
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Reviewer: humphreyj, 01-Aug-2018 13:00:46

Audit Action: Manually Integrated Audit Reason: Baseline Smoothing
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Report Date: 20-Aug-2018 14:08:38 Chrom Revision: 2.3  09-Aug-2018 15:33:44

TestAmerica Knoxville

Target Compound Quantitation Report

Data File: \\ChromNA\Knoxville\ChromData\1500\20180731-8938.b\4140-0008938-004.d

Lims ID: IC 4                     

Client ID:

Sample Type: IC Calib Level: 4

Inject. Date: 01-Aug-2018 10:51:00 ALS Bottle#: 0 Worklist Smp#: 4

Injection Vol: 1.0 ul Dil. Factor: 1.0000     

Sample Info: 140-0008938-004

Misc. Info.: 4 ic 4

Operator ID: Instrument ID: 1500

Sublist: chrom-0050_26A_1500*sub3

Method: \\ChromNA\Knoxville\ChromData\1500\20180731-8938.b\0050_26A_1500.m

Limit Group: IC 0050_26A ICAL

Last Update: 20-Aug-2018 14:08:38 Calib Date: 01-Aug-2018 11:43:00

Integrator: Falcon

Quant Method: External Standard Quant By: Initial Calibration

Last ICal File: \\ChromNA\Knoxville\ChromData\1500\20180731-8938.b\7140-0008938-007.d

Column 1 : Det: IC

Process Host: XAWRK048

First Level Reviewer: wasmundd Date: 20-Aug-2018 14:08:38

Compound
RT

(min.)
Exp RT
(min.)

Dlt RT
(min.) Response

Cal Amt
ug/ml

OnCol Amt
ug/ml Flags

    1 Fluoride     3.350     3.350     0.000      7092784      0.2500      0.2408      M

    2 Chloride     4.792     4.792     0.000      4987582      0.2500      0.2576      M

    3 Nitrite as N     5.742     5.742     0.000     10344542      0.2500      0.2452       

    4 Bromide     6.833     6.833     0.000      2117668      0.2500      0.2469       

    5 Nitrate as N     7.700     7.700     0.000     12062411      0.2500      0.2497      M

S  11 Nitrous Acid      0.8391      0.8231       

S  12 Br      0.2500      0.2469       

S  13 Chlorine      0.2500      0.2576       

S  10 Nitric acid        1.12        1.12       

S   7 Hydrogen Chloride      0.2571      0.2649       

S   8 Hydro Fluoric Acid      0.2633      0.2536       

S   9 Hydrobromic Acid      0.2532      0.2500       

QC Flag Legend
Review Flags

  M - Manually Integrated

Reagents:

85L4M26AP_00019 Amount Added:  10.00 Units: mL
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Report Date: 20-Aug-2018 14:08:38 Chrom Revision: 2.3  09-Aug-2018 15:33:44

TestAmerica Knoxville
Data File: \\ChromNA\Knoxville\ChromData\1500\20180731-8938.b\4140-0008938-004.d

Injection Date: 01-Aug-2018 10:51:00 Instrument ID: 1500 Operator ID:

Lims ID: IC 4                     Worklist Smp#: 4

Client ID:

Injection Vol: 1.0 ul Dil. Factor: 1.0000     ALS Bottle#: 0

Method: 0050_26A_1500 Limit Group: IC 0050_26A ICAL

Y Scaling: Method Defined: Scale to the Nth Largest Target: 1
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Report Date: 20-Aug-2018 14:08:38 Chrom Revision: 2.3  09-Aug-2018 15:33:44
Manual Integration/User Assign Peak Report

TestAmerica Knoxville

Data File: \\ChromNA\Knoxville\ChromData\1500\20180731-8938.b\4140-0008938-004.d

Injection Date: 01-Aug-2018 10:51:00 Instrument ID: 1500

Lims ID: IC 4                     

Client ID:

Operator ID: ALS Bottle#: 0 Worklist Smp#: 4

Injection Vol: 1.0 ul Dil. Factor: 1.0000     

Method: 0050_26A_1500 Limit Group: IC 0050_26A ICAL

Column: Detector IC

    1 Fluoride, CAS: 16984-48-8
Signal: 1

Processing Integration Results

RT:   3.35

Area: 7443582

Amount:    0.251299

Amount Units: ug/ml
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Manual Integration Results

RT:   3.35

Area: 7092784

Amount:    0.240763

Amount Units: ug/ml
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Reviewer: humphreyj, 01-Aug-2018 13:02:31

Audit Action: Split an Integrated Peak Audit Reason: Split Peak
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Report Date: 20-Aug-2018 14:08:38 Chrom Revision: 2.3  09-Aug-2018 15:33:44
Manual Integration/User Assign Peak Report

TestAmerica Knoxville

Data File: \\ChromNA\Knoxville\ChromData\1500\20180731-8938.b\4140-0008938-004.d

Injection Date: 01-Aug-2018 10:51:00 Instrument ID: 1500

Lims ID: IC 4                     

Client ID:

Operator ID: ALS Bottle#: 0 Worklist Smp#: 4

Injection Vol: 1.0 ul Dil. Factor: 1.0000     

Method: 0050_26A_1500 Limit Group: IC 0050_26A ICAL

Column: Detector IC

    2 Chloride, CAS: 16887-00-6
Signal: 1

Processing Integration Results

RT:   4.79

Area: 5011323

Amount:    0.258672

Amount Units: ug/ml
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Manual Integration Results

RT:   4.79

Area: 4987582

Amount:    0.257587

Amount Units: ug/ml
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Reviewer: humphreyj, 01-Aug-2018 13:02:23

Audit Action: Split an Integrated Peak Audit Reason: Split Peak
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Report Date: 20-Aug-2018 14:08:38 Chrom Revision: 2.3  09-Aug-2018 15:33:44
Manual Integration/User Assign Peak Report

TestAmerica Knoxville

Data File: \\ChromNA\Knoxville\ChromData\1500\20180731-8938.b\4140-0008938-004.d

Injection Date: 01-Aug-2018 10:51:00 Instrument ID: 1500

Lims ID: IC 4                     

Client ID:

Operator ID: ALS Bottle#: 0 Worklist Smp#: 4

Injection Vol: 1.0 ul Dil. Factor: 1.0000     

Method: 0050_26A_1500 Limit Group: IC 0050_26A ICAL

Column: Detector IC

    5 Nitrate as N, CAS: 14797-55-8
Signal: 1

Processing Integration Results

RT:   7.70

Area: 12101453

Amount:    0.312983

Amount Units: ug/ml
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Manual Integration Results

RT:   7.70

Area: 12062411

Amount:    0.249699

Amount Units: ug/ml
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Reviewer: humphreyj, 01-Aug-2018 13:02:07

Audit Action: Split an Integrated Peak Audit Reason: Split Peak
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Report Date: 20-Aug-2018 14:08:45 Chrom Revision: 2.3  09-Aug-2018 15:33:44

TestAmerica Knoxville

Target Compound Quantitation Report

Data File: \\ChromNA\Knoxville\ChromData\1500\20180731-8938.b\5140-0008938-005.d

Lims ID: IC 5                     

Client ID:

Sample Type: IC Calib Level: 5

Inject. Date: 01-Aug-2018 11:09:00 ALS Bottle#: 0 Worklist Smp#: 5

Injection Vol: 1.0 ul Dil. Factor: 1.0000     

Sample Info: 140-0008938-005

Misc. Info.: 5 ic 5

Operator ID: Instrument ID: 1500

Sublist: chrom-0050_26A_1500*sub3

Method: \\ChromNA\Knoxville\ChromData\1500\20180731-8938.b\0050_26A_1500.m

Limit Group: IC 0050_26A ICAL

Last Update: 20-Aug-2018 14:08:44 Calib Date: 01-Aug-2018 11:43:00

Integrator: Falcon

Quant Method: External Standard Quant By: Initial Calibration

Last ICal File: \\ChromNA\Knoxville\ChromData\1500\20180731-8938.b\7140-0008938-007.d

Column 1 : Det: IC

Process Host: XAWRK048

First Level Reviewer: humphreyj Date: 01-Aug-2018 13:03:16

Compound
RT

(min.)
Exp RT
(min.)

Dlt RT
(min.) Response

Cal Amt
ug/ml

OnCol Amt
ug/ml Flags

    1 Fluoride     3.358     3.350     0.008     14882948      0.5000      0.5015       

    2 Chloride     4.792     4.792     0.000      9602377      0.5000      0.4939       

    3 Nitrite as N     5.750     5.742     0.008     21192897      0.5000      0.4986       

    4 Bromide     6.842     6.833     0.009      4233911      0.5000      0.4927       

    5 Nitrate as N     7.700     7.700     0.000     24255807      0.5000      0.4973      M

S   7 Hydrogen Chloride      0.5142      0.5080       

S   8 Hydro Fluoric Acid      0.5266      0.5282       

S   9 Hydrobromic Acid      0.5063      0.4989       

S  10 Nitric acid        2.25        2.24       

S  11 Nitrous Acid        1.68        1.67       

S  12 Br      0.5000      0.4927       

S  13 Chlorine      0.5000      0.4939       

QC Flag Legend
Review Flags

  M - Manually Integrated

Reagents:

85L5M26AP_00019 Amount Added:  10.00 Units: mL
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Report Date: 20-Aug-2018 14:08:45 Chrom Revision: 2.3  09-Aug-2018 15:33:44

TestAmerica Knoxville
Data File: \\ChromNA\Knoxville\ChromData\1500\20180731-8938.b\5140-0008938-005.d

Injection Date: 01-Aug-2018 11:09:00 Instrument ID: 1500 Operator ID:

Lims ID: IC 5                     Worklist Smp#: 5

Client ID:

Injection Vol: 1.0 ul Dil. Factor: 1.0000     ALS Bottle#: 0

Method: 0050_26A_1500 Limit Group: IC 0050_26A ICAL

Y Scaling: Method Defined: Scale to the Nth Largest Target: 1
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Report Date: 20-Aug-2018 14:08:45 Chrom Revision: 2.3  09-Aug-2018 15:33:44
Manual Integration/User Assign Peak Report

TestAmerica Knoxville

Data File: \\ChromNA\Knoxville\ChromData\1500\20180731-8938.b\5140-0008938-005.d

Injection Date: 01-Aug-2018 11:09:00 Instrument ID: 1500

Lims ID: IC 5                     

Client ID:

Operator ID: ALS Bottle#: 0 Worklist Smp#: 5

Injection Vol: 1.0 ul Dil. Factor: 1.0000     

Method: 0050_26A_1500 Limit Group: IC 0050_26A ICAL

Column: Detector IC

    5 Nitrate as N, CAS: 14797-55-8
Signal: 1

Processing Integration Results

RT:   7.70

Area: 10439500

Amount:    0.272380

Amount Units: ug/ml
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Manual Integration Results

RT:   7.70

Area: 24255807

Amount:    0.497337

Amount Units: ug/ml
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Reviewer: humphreyj, 01-Aug-2018 13:03:10

Audit Action: Manually Integrated Audit Reason: Baseline Smoothing
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Report Date: 20-Aug-2018 14:08:46 Chrom Revision: 2.3  09-Aug-2018 15:33:44

TestAmerica Knoxville

Target Compound Quantitation Report

Data File: \\ChromNA\Knoxville\ChromData\1500\20180731-8938.b\6140-0008938-006.d

Lims ID: IC 6                     

Client ID:

Sample Type: IC Calib Level: 6

Inject. Date: 01-Aug-2018 11:26:00 ALS Bottle#: 0 Worklist Smp#: 6

Injection Vol: 1.0 ul Dil. Factor: 1.0000     

Sample Info: 140-0008938-006

Misc. Info.: 6 ic 6

Operator ID: Instrument ID: 1500

Sublist: chrom-0050_26A_1500*sub3

Method: \\ChromNA\Knoxville\ChromData\1500\20180731-8938.b\0050_26A_1500.m

Limit Group: IC 0050_26A ICAL

Last Update: 20-Aug-2018 14:08:46 Calib Date: 01-Aug-2018 11:43:00

Integrator: Falcon

Quant Method: External Standard Quant By: Initial Calibration

Last ICal File: \\ChromNA\Knoxville\ChromData\1500\20180731-8938.b\7140-0008938-007.d

Column 1 : Det: IC

Process Host: XAWRK048

First Level Reviewer: humphreyj Date: 01-Aug-2018 13:03:46

Compound
RT

(min.)
Exp RT
(min.)

Dlt RT
(min.) Response

Cal Amt
ug/ml

OnCol Amt
ug/ml Flags

    1 Fluoride     3.358     3.350     0.008     30197187        1.00        1.00       

    2 Chloride     4.792     4.792     0.000     19568582        1.00        1.00       

    3 Nitrite as N     5.750     5.742     0.008     43274191        1.00        1.00       

    4 Bromide     6.833     6.833     0.000      8688407        1.00        1.01       

    5 Nitrate as N     7.700     7.700     0.000     49767455        1.00        1.00       

S   7 Hydrogen Chloride        1.03        1.03       

S   8 Hydro Fluoric Acid        1.05        1.06       

S   9 Hydrobromic Acid        1.01        1.02       

S  10 Nitric acid        4.50        4.50       

S  11 Nitrous Acid        3.36        3.37       

S  12 Br        1.00        1.01       

S  13 Chlorine        1.00        1.00       

Reagents:

85L6M26AP_00019 Amount Added:  10.00 Units: mL
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Report Date: 20-Aug-2018 14:08:46 Chrom Revision: 2.3  09-Aug-2018 15:33:44

TestAmerica Knoxville
Data File: \\ChromNA\Knoxville\ChromData\1500\20180731-8938.b\6140-0008938-006.d

Injection Date: 01-Aug-2018 11:26:00 Instrument ID: 1500 Operator ID:

Lims ID: IC 6                     Worklist Smp#: 6

Client ID:

Injection Vol: 1.0 ul Dil. Factor: 1.0000     ALS Bottle#: 0

Method: 0050_26A_1500 Limit Group: IC 0050_26A ICAL

Y Scaling: Method Defined: Scale to the Nth Largest Target: 1
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Report Date: 20-Aug-2018 14:08:49 Chrom Revision: 2.3  09-Aug-2018 15:33:44

TestAmerica Knoxville

Target Compound Quantitation Report

Data File: \\ChromNA\Knoxville\ChromData\1500\20180731-8938.b\7140-0008938-007.d

Lims ID: IC 7                     

Client ID:

Sample Type: IC Calib Level: 7

Inject. Date: 01-Aug-2018 11:43:00 ALS Bottle#: 0 Worklist Smp#: 7

Injection Vol: 1.0 ul Dil. Factor: 1.0000     

Sample Info: 140-0008938-007

Misc. Info.: 7 ic 7

Operator ID: Instrument ID: 1500

Sublist: chrom-0050_26A_1500*sub3

Method: \\ChromNA\Knoxville\ChromData\1500\20180731-8938.b\0050_26A_1500.m

Limit Group: IC 0050_26A ICAL

Last Update: 20-Aug-2018 14:08:48 Calib Date: 01-Aug-2018 11:43:00

Integrator: Falcon

Quant Method: External Standard Quant By: Initial Calibration

Last ICal File: \\ChromNA\Knoxville\ChromData\1500\20180731-8938.b\7140-0008938-007.d

Column 1 : Det: IC

Process Host: XAWRK048

First Level Reviewer: humphreyj Date: 01-Aug-2018 13:04:16

Compound
RT

(min.)
Exp RT
(min.)

Dlt RT
(min.) Response

Cal Amt
ug/ml

OnCol Amt
ug/ml Flags

    1 Fluoride     3.358     3.350     0.008     61844592        2.00        2.00       

    2 Chloride     4.792     4.792     0.000     39884440        2.00        2.00       

    3 Nitrite as N     5.750     5.742     0.008     88826264        2.00        2.00       

    4 Bromide     6.833     6.833     0.000     17387614        2.00        2.00       

    5 Nitrate as N     7.692     7.700    -0.008    103162161        2.00        2.00       

S   7 Hydrogen Chloride        2.06        2.06       

S   8 Hydro Fluoric Acid        2.11        2.11       

S   9 Hydrobromic Acid        2.03        2.02       

S  10 Nitric acid        9.00        9.00       

S  11 Nitrous Acid        6.71        6.71       

S  12 Br        2.00        2.00       

S  13 Chlorine        2.00        2.00       

Reagents:

85L7M26AP_00020 Amount Added:  10.00 Units: mL
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Report Date: 20-Aug-2018 14:08:49 Chrom Revision: 2.3  09-Aug-2018 15:33:44

TestAmerica Knoxville
Data File: \\ChromNA\Knoxville\ChromData\1500\20180731-8938.b\7140-0008938-007.d

Injection Date: 01-Aug-2018 11:43:00 Instrument ID: 1500 Operator ID:

Lims ID: IC 7                     Worklist Smp#: 7

Client ID:

Injection Vol: 1.0 ul Dil. Factor: 1.0000     ALS Bottle#: 0

Method: 0050_26A_1500 Limit Group: IC 0050_26A ICAL

Y Scaling: Method Defined: Scale to the Nth Largest Target: 1
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FORM VII

Lab Name: Job No.:

SDG No.:

Instrument ID:

Calibration Date:

Calib Start Date:

Lab Sample ID:

Calib End Date:GC Column: ID:

HPLC/IC CONTINUING CALIBRATION DATA

140-12815-1

1500

08/01/2018  12:03

08/01/2018  09:59

08/01/2018  11:43

ICV 140-22408/8

AS22

TestAmerica Knoxville

Lab File ID: 8140-0008938-008.d Conc. Units: mg/L

ANALYTE CURVE CALC SPIKE %D MAX
TYPE AMOUNT AMOUNT %D

AVE CF CF MIN CF

Fluoride 29827308 0.749 0.750 -0.2 10.0QuaF

Chloride 19614412 0.753 0.750 0.5 10.0QuaF

Nitrite as N 43234148 0.757 0.750 0.9 10.0QuaF

Bromide 8703693 0.758 0.750 1.1 10.0QuaF

Nitrate as N 47230312 0.720 0.750 -4.0 10.0QuaF

FORM VII 0050/26A
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FORM VII

Lab Name: Job No.:

SDG No.:

Instrument ID:

Calibration Date:

Calib Start Date:

Lab Sample ID:

Calib End Date:GC Column: ID:

HPLC/IC CONTINUING CALIBRATION RETENTION TIME SUMMARY

140-12815-1

1500

08/01/2018  12:03

08/01/2018  09:59

08/01/2018  11:43

ICV 140-22408/8

AS22

TestAmerica Knoxville

Lab File ID: 8140-0008938-008.d

Analyte RT
TOFROM

RT WINDOW

Fluoride 3.36 3.10 3.60
Chloride 4.80 4.54 5.04
Nitrite as N 5.76 5.49 5.99
Bromide 6.86 6.58 7.08
Nitrate as N 7.73 7.45 7.95

Form VII 0050/26A
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Report Date: 01-Aug-2018 13:07:52 Chrom Revision: 2.3  19-Jul-2018 15:14:50

TestAmerica Knoxville

Target Compound Quantitation Report

Data File: \\ChromNA\Knoxville\ChromData\1500\20180731-8938.b\8140-0008938-008.d

Lims ID: ICV                      

Client ID:

Sample Type: ICV

Inject. Date: 01-Aug-2018 12:03:00 ALS Bottle#: 0 Worklist Smp#: 8

Injection Vol: 1.0 ul Dil. Factor: 1.0000     

Sample Info: 140-0008938-008

Misc. Info.: 8 icv

Operator ID: Instrument ID: 1500

Sublist:

Method: \\ChromNA\Knoxville\ChromData\1500\20180731-8938.b\0050_26A_1500.m

Limit Group: IC 0050_26A ICAL

Last Update: 01-Aug-2018 13:07:51 Calib Date: 01-Aug-2018 11:43:00

Integrator: Falcon

Quant Method: External Standard Quant By: Initial Calibration

Last ICal File: \\ChromNA\Knoxville\ChromData\1500\20180731-8938.b\7140-0008938-007.d

Column 1 : Det: IC

Process Host: XAWRK022

First Level Reviewer: humphreyj Date: 01-Aug-2018 13:06:26

Compound
RT

(min.)
Exp RT
(min.)

Dlt RT
(min.) Response

Cal Amt
ug/ml

OnCol Amt
ug/ml Flags

    1 Fluoride     3.358     3.350     0.008     22370481      0.7500      0.7485     Ma

    2 Chloride     4.800     4.792     0.008     14710809      0.7500      0.7534     Ma

    3 Nitrite as N     5.758     5.742     0.016     32425611      0.7500      0.7570     Ma

    4 Bromide     6.858     6.833     0.025      6527770      0.7500      0.7580     Ma

    5 Nitrate as N     7.725     7.700     0.025     35422734      0.7500      0.7201     Ma

S   7 Hydrogen Chloride      0.7710      0.7748       

S   8 Hydro Fluoric Acid      0.7898      0.7884       

S   9 Hydrobromic Acid      0.7595      0.7676       

S  10 Nitric acid        3.37        3.24       

S  11 Nitrous Acid        2.52        2.54       

S  12 Br      0.7500      0.7580       

S  13 Chlorine      0.7500      0.7534       

QC Flag Legend
Review Flags

  M - Manually Integrated

  a - User Assigned ID

Reagents:

85SPICVLCSS_00071 Amount Added:  10.00 Units: mL
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Report Date: 01-Aug-2018 13:07:52 Chrom Revision: 2.3  19-Jul-2018 15:14:50

TestAmerica Knoxville
Data File: \\ChromNA\Knoxville\ChromData\1500\20180731-8938.b\8140-0008938-008.d

Injection Date: 01-Aug-2018 12:03:00 Instrument ID: 1500 Operator ID:

Lims ID: ICV                      Worklist Smp#: 8

Client ID:

Injection Vol: 1.0 ul Dil. Factor: 1.0000     ALS Bottle#: 0

Method: 0050_26A_1500 Limit Group: IC 0050_26A ICAL

Y Scaling: Method Defined: Scale to the Nth Largest Target: 1
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Report Date: 01-Aug-2018 13:07:52 Chrom Revision: 2.3  19-Jul-2018 15:14:50
Manual Integration/User Assign Peak Report

TestAmerica Knoxville

Data File: \\ChromNA\Knoxville\ChromData\1500\20180731-8938.b\8140-0008938-008.d

Injection Date: 01-Aug-2018 12:03:00 Instrument ID: 1500

Lims ID: ICV                      

Client ID:

Operator ID: ALS Bottle#: 0 Worklist Smp#: 8

Injection Vol: 1.0 ul Dil. Factor: 1.0000     

Method: 0050_26A_1500 Limit Group: IC 0050_26A ICAL

Column: Detector IC

    1 Fluoride, CAS: 16984-48-8
Signal: 1

Processing Integration Results

RT:   3.36

Area: 22370481

Amount:    0.748548

Amount Units: ug/ml
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Manual Integration Results

RT:   3.36

Area: 22370481

Amount:    0.748548

Amount Units: ug/ml
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Reviewer: humphreyj, 01-Aug-2018 13:06:18

Audit Action: Manually Integrated/Assigned Compound IDAudit Reason: Split Peak
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Report Date: 01-Aug-2018 13:07:52 Chrom Revision: 2.3  19-Jul-2018 15:14:50
Manual Integration/User Assign Peak Report

TestAmerica Knoxville

Data File: \\ChromNA\Knoxville\ChromData\1500\20180731-8938.b\8140-0008938-008.d

Injection Date: 01-Aug-2018 12:03:00 Instrument ID: 1500

Lims ID: ICV                      

Client ID:

Operator ID: ALS Bottle#: 0 Worklist Smp#: 8

Injection Vol: 1.0 ul Dil. Factor: 1.0000     

Method: 0050_26A_1500 Limit Group: IC 0050_26A ICAL

Column: Detector IC

    2 Chloride, CAS: 16887-00-6
Signal: 1

Processing Integration Results

RT:   4.80

Area: 14663354

Amount:    0.751011

Amount Units: ug/ml
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Manual Integration Results

RT:   4.80

Area: 14710809

Amount:    0.753411

Amount Units: ug/ml
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Reviewer: humphreyj, 01-Aug-2018 13:06:13

Audit Action: Manually Integrated/Assigned Compound IDAudit Reason: Split Peak
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Report Date: 01-Aug-2018 13:07:52 Chrom Revision: 2.3  19-Jul-2018 15:14:50
Manual Integration/User Assign Peak Report

TestAmerica Knoxville

Data File: \\ChromNA\Knoxville\ChromData\1500\20180731-8938.b\8140-0008938-008.d

Injection Date: 01-Aug-2018 12:03:00 Instrument ID: 1500

Lims ID: ICV                      

Client ID:

Operator ID: ALS Bottle#: 0 Worklist Smp#: 8

Injection Vol: 1.0 ul Dil. Factor: 1.0000     

Method: 0050_26A_1500 Limit Group: IC 0050_26A ICAL

Column: Detector IC

    3 Nitrite as N, CAS: 14797-65-0
Signal: 1

Processing Integration Results

RT:   5.76

Area: 32388396

Amount:    0.756117

Amount Units: ug/ml
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Manual Integration Results

RT:   5.76

Area: 32425611

Amount:    0.756967

Amount Units: ug/ml
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Reviewer: humphreyj, 01-Aug-2018 13:06:08

Audit Action: Manually Integrated/Assigned Compound IDAudit Reason: Split Peak
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Report Date: 01-Aug-2018 13:07:52 Chrom Revision: 2.3  19-Jul-2018 15:14:50
Manual Integration/User Assign Peak Report

TestAmerica Knoxville

Data File: \\ChromNA\Knoxville\ChromData\1500\20180731-8938.b\8140-0008938-008.d

Injection Date: 01-Aug-2018 12:03:00 Instrument ID: 1500

Lims ID: ICV                      

Client ID:

Operator ID: ALS Bottle#: 0 Worklist Smp#: 8

Injection Vol: 1.0 ul Dil. Factor: 1.0000     

Method: 0050_26A_1500 Limit Group: IC 0050_26A ICAL

Column: Detector IC

    4 Bromide, CAS: 24959-67-9
Signal: 1

Processing Integration Results

RT:   6.86

Area: 6412040

Amount:    0.744649

Amount Units: ug/ml
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Manual Integration Results

RT:   6.86

Area: 6527770

Amount:    0.758007

Amount Units: ug/ml
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Reviewer: humphreyj, 01-Aug-2018 13:06:03

Audit Action: Manually Integrated/Assigned Compound IDAudit Reason: Split Peak
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Report Date: 01-Aug-2018 13:07:52 Chrom Revision: 2.3  19-Jul-2018 15:14:50
Manual Integration/User Assign Peak Report

TestAmerica Knoxville

Data File: \\ChromNA\Knoxville\ChromData\1500\20180731-8938.b\8140-0008938-008.d

Injection Date: 01-Aug-2018 12:03:00 Instrument ID: 1500

Lims ID: ICV                      

Client ID:

Operator ID: ALS Bottle#: 0 Worklist Smp#: 8

Injection Vol: 1.0 ul Dil. Factor: 1.0000     

Method: 0050_26A_1500 Limit Group: IC 0050_26A ICAL

Column: Detector IC

    5 Nitrate as N, CAS: 14797-55-8
Signal: 1

Processing Integration Results

RT:   7.73

Area: 35315205

Amount:    0.718016

Amount Units: ug/ml
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Manual Integration Results

RT:   7.73

Area: 35422734

Amount:    0.720143

Amount Units: ug/ml
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Reviewer: humphreyj, 01-Aug-2018 13:05:57

Audit Action: Manually Integrated/Assigned Compound IDAudit Reason: Split Peak
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FORM VII

Lab Name: Job No.:

SDG No.:

Instrument ID:

Calibration Date:

Calib Start Date:

Lab Sample ID:

Calib End Date:GC Column: ID:

HPLC/IC CONTINUING CALIBRATION DATA

140-12815-1

1500

10/09/2018  07:58

08/01/2018  09:59

08/01/2018  11:43

CCV 140-24330/1

AS22

TestAmerica Knoxville

Lab File ID: 11140-0009606-001.d Conc. Units: mg/L

ANALYTE CURVE CALC SPIKE %D MAX
TYPE AMOUNT AMOUNT %D

AVE CF CF MIN CF

Fluoride 27781237 0.925 1.00 -7.5 10.0QuaF

Chloride 18321398 0.936 1.00 -6.5 10.0QuaF

Nitrite as N 39889630 0.927 1.00 -7.3 10.0QuaF

Bromide 8079756 0.937 1.00 -6.3 10.0QuaF

Nitrate as N 45438050 0.917 1.00 -8.3 10.0QuaF

FORM VII 0050/26A
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FORM VII

Lab Name: Job No.:

SDG No.:

Instrument ID:

Calibration Date:

Calib Start Date:

Lab Sample ID:

Calib End Date:GC Column: ID:

HPLC/IC CONTINUING CALIBRATION RETENTION TIME SUMMARY

140-12815-1

1500

10/09/2018  07:58

08/01/2018  09:59

08/01/2018  11:43

CCV 140-24330/1

AS22

TestAmerica Knoxville

Lab File ID: 11140-0009606-001.d

Analyte RT
TOFROM

RT WINDOW

Fluoride 3.33 3.08 3.58
Chloride 4.73 4.48 4.98
Nitrite as N 5.67 5.42 5.92
Bromide 6.73 6.48 6.98
Nitrate as N 7.57 7.32 7.82

Form VII 0050/26A
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Report Date: 10-Oct-2018 07:19:37 Chrom Revision: 2.3  09-Aug-2018 15:33:44

TestAmerica Knoxville

Target Compound Quantitation Report

Data File: \\ChromNA\Knoxville\ChromData\1500\20181010-9606.b\11140-0009606-001.d

Lims ID: CCV                      

Client ID:

Sample Type: CCV

Inject. Date: 09-Oct-2018 07:58:00 ALS Bottle#: 0 Worklist Smp#: 1

Injection Vol: 1.0 ul Dil. Factor: 1.0000     

Sample Info: 140-0009606-001

Misc. Info.: 11 ccv

Operator ID: Instrument ID: 1500

Sublist: chrom-0050_26A_1500*sub3

Method: \\ChromNA\Knoxville\ChromData\1500\20181010-9606.b\0050_26A_1500.m

Limit Group: IC 0050_26A ICAL

Last Update: 10-Oct-2018 07:19:37 Calib Date: 01-Aug-2018 11:43:00

Integrator: Falcon

Quant Method: External Standard Quant By: Initial Calibration

Last ICal File: \\ChromNA\Knoxville\ChromData\1500\20180731-8938.b\7140-0008938-007.d

Column 1 : Det: IC

Process Host: XAWRK015

First Level Reviewer: humphreyj Date: 10-Oct-2018 06:55:20

Compound
RT

(min.)
Exp RT
(min.)

Dlt RT
(min.) Response

Cal Amt
ug/ml

OnCol Amt
ug/ml Flags

    1 Fluoride     3.333     3.333     0.000     27781237        1.00      0.9250     Ma

    2 Chloride     4.733     4.733     0.000     18321398        1.00      0.9355     Ma

    3 Nitrite as N     5.667     5.667     0.000     39889630        1.00      0.9265     Ma

    4 Bromide     6.733     6.733     0.000      8079756        1.00      0.9369     Ma

    5 Nitrate as N     7.567     7.567     0.000     45438050        1.00      0.9169     Ma

S   7 Hydrogen Chloride        1.03      0.9620       

S   8 Hydro Fluoric Acid        1.05      0.9743       

S   9 Hydrobromic Acid        1.01      0.9487       

S  10 Nitric acid        4.50        4.12       

S  11 Nitrous Acid        3.36        3.11       

S  12 Br        1.00      0.9369       

S  13 Chlorine        1.00      0.9355       

QC Flag Legend
Review Flags

  M - Manually Integrated

  a - User Assigned ID

Reagents:

85CVM26AP_00083 Amount Added:  10.00 Units: mL
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Report Date: 10-Oct-2018 07:19:38 Chrom Revision: 2.3  09-Aug-2018 15:33:44

TestAmerica Knoxville
Data File: \\ChromNA\Knoxville\ChromData\1500\20181010-9606.b\11140-0009606-001.d

Injection Date: 09-Oct-2018 07:58:00 Instrument ID: 1500 Operator ID:

Lims ID: CCV                      Worklist Smp#: 1

Client ID:

Injection Vol: 1.0 ul Dil. Factor: 1.0000     ALS Bottle#: 0

Method: 0050_26A_1500 Limit Group: IC 0050_26A ICAL

Y Scaling: Method Defined: Scale to the Nth Largest Target: 1
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Report Date: 10-Oct-2018 07:19:38 Chrom Revision: 2.3  09-Aug-2018 15:33:44
Manual Integration/User Assign Peak Report

TestAmerica Knoxville

Data File: \\ChromNA\Knoxville\ChromData\1500\20181010-9606.b\11140-0009606-001.d

Injection Date: 09-Oct-2018 07:58:00 Instrument ID: 1500

Lims ID: CCV                      

Client ID:

Operator ID: ALS Bottle#: 0 Worklist Smp#: 1

Injection Vol: 1.0 ul Dil. Factor: 1.0000     

Method: 0050_26A_1500 Limit Group: IC 0050_26A ICAL

Column: Detector IC

    1 Fluoride, CAS: 16984-48-8
Signal: 1

Processing Integration Results

RT:   3.33

Area: 27842546

Amount:    0.927011

Amount Units: ug/ml

2.9 3.1 3.3 3.5 3.7 3.9 4.1 4.3 4.5 4.7
Min

0

2

4

6

8

10

12

14

16

18

20

Y
 (

 X
1

0
0

0
0

0
)

11140-0009606-001, 11140-0009606-001.d

  
3

.3
3

3

Manual Integration Results

RT:   3.33

Area: 27781237

Amount:    0.925021

Amount Units: ug/ml
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Reviewer: humphreyj, 10-Oct-2018 06:54:43

Audit Action: Manually Integrated/Assigned Compound IDAudit Reason: Split Peak
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Report Date: 10-Oct-2018 07:19:38 Chrom Revision: 2.3  09-Aug-2018 15:33:44
Manual Integration/User Assign Peak Report

TestAmerica Knoxville

Data File: \\ChromNA\Knoxville\ChromData\1500\20181010-9606.b\11140-0009606-001.d

Injection Date: 09-Oct-2018 07:58:00 Instrument ID: 1500

Lims ID: CCV                      

Client ID:

Operator ID: ALS Bottle#: 0 Worklist Smp#: 1

Injection Vol: 1.0 ul Dil. Factor: 1.0000     

Method: 0050_26A_1500 Limit Group: IC 0050_26A ICAL

Column: Detector IC

    2 Chloride, CAS: 16887-00-6
Signal: 1

Processing Integration Results

RT:   4.73

Area: 18345181

Amount:    0.936656

Amount Units: ug/ml
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Manual Integration Results

RT:   4.73

Area: 18321398

Amount:    0.935460

Amount Units: ug/ml
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Reviewer: humphreyj, 10-Oct-2018 06:54:48

Audit Action: Manually Integrated/Assigned Compound IDAudit Reason: Split Peak
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Report Date: 10-Oct-2018 07:19:38 Chrom Revision: 2.3  09-Aug-2018 15:33:44
Manual Integration/User Assign Peak Report

TestAmerica Knoxville

Data File: \\ChromNA\Knoxville\ChromData\1500\20181010-9606.b\11140-0009606-001.d

Injection Date: 09-Oct-2018 07:58:00 Instrument ID: 1500

Lims ID: CCV                      

Client ID:

Operator ID: ALS Bottle#: 0 Worklist Smp#: 1

Injection Vol: 1.0 ul Dil. Factor: 1.0000     

Method: 0050_26A_1500 Limit Group: IC 0050_26A ICAL

Column: Detector IC

    3 Nitrite as N, CAS: 14797-65-0
Signal: 1

Processing Integration Results

RT:   5.67

Area: 39863575

Amount:    0.925934

Amount Units: ug/ml
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Manual Integration Results

RT:   5.67

Area: 39889630

Amount:    0.926523

Amount Units: ug/ml
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Reviewer: humphreyj, 10-Oct-2018 06:54:53

Audit Action: Manually Integrated/Assigned Compound IDAudit Reason: Split Peak
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Report Date: 10-Oct-2018 07:19:38 Chrom Revision: 2.3  09-Aug-2018 15:33:44
Manual Integration/User Assign Peak Report

TestAmerica Knoxville

Data File: \\ChromNA\Knoxville\ChromData\1500\20181010-9606.b\11140-0009606-001.d

Injection Date: 09-Oct-2018 07:58:00 Instrument ID: 1500

Lims ID: CCV                      

Client ID:

Operator ID: ALS Bottle#: 0 Worklist Smp#: 1

Injection Vol: 1.0 ul Dil. Factor: 1.0000     

Method: 0050_26A_1500 Limit Group: IC 0050_26A ICAL

Column: Detector IC

    4 Bromide, CAS: 24959-67-9
Signal: 1

Processing Integration Results

RT:   6.73

Area: 8012191

Amount:    0.929081

Amount Units: ug/ml
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Manual Integration Results

RT:   6.73

Area: 8079756

Amount:    0.936856

Amount Units: ug/ml
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Reviewer: humphreyj, 10-Oct-2018 06:54:58

Audit Action: Manually Integrated/Assigned Compound IDAudit Reason: Split Peak
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Report Date: 10-Oct-2018 07:19:38 Chrom Revision: 2.3  09-Aug-2018 15:33:44
Manual Integration/User Assign Peak Report

TestAmerica Knoxville

Data File: \\ChromNA\Knoxville\ChromData\1500\20181010-9606.b\11140-0009606-001.d

Injection Date: 09-Oct-2018 07:58:00 Instrument ID: 1500

Lims ID: CCV                      

Client ID:

Operator ID: ALS Bottle#: 0 Worklist Smp#: 1

Injection Vol: 1.0 ul Dil. Factor: 1.0000     

Method: 0050_26A_1500 Limit Group: IC 0050_26A ICAL

Column: Detector IC

    5 Nitrate as N, CAS: 14797-55-8
Signal: 1

Processing Integration Results

RT:   7.57

Area: 45296646

Amount:    0.914132

Amount Units: ug/ml
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Manual Integration Results

RT:   7.57

Area: 45438050

Amount:    0.916890

Amount Units: ug/ml
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Reviewer: humphreyj, 10-Oct-2018 06:55:02

Audit Action: Manually Integrated/Assigned Compound IDAudit Reason: Split Peak
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FORM VII

Lab Name: Job No.:

SDG No.:

Instrument ID:

Calibration Date:

Calib Start Date:

Lab Sample ID:

Calib End Date:GC Column: ID:

HPLC/IC CONTINUING CALIBRATION DATA

140-12815-1

1500

10/09/2018  11:30

08/01/2018  09:59

08/01/2018  11:43

CCV 140-24330/13

AS22

TestAmerica Knoxville

Lab File ID: 23140-0009606-013.d Conc. Units: mg/L

ANALYTE CURVE CALC SPIKE %D MAX
TYPE AMOUNT AMOUNT %D

AVE CF CF MIN CF

Fluoride 28743632 0.956 1.00 -4.4 10.0QuaF

Chloride 18609706 0.950 1.00 -5.0 10.0QuaF

Nitrite as N 40987696 0.951 1.00 -4.9 10.0QuaF

Bromide 8191553 0.950 1.00 -5.0 10.0QuaF

Nitrate as N 46953805 0.946 1.00 -5.4 10.0QuaF

FORM VII 0050/26A
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FORM VII

Lab Name: Job No.:

SDG No.:

Instrument ID:

Calibration Date:

Calib Start Date:

Lab Sample ID:

Calib End Date:GC Column: ID:

HPLC/IC CONTINUING CALIBRATION RETENTION TIME SUMMARY

140-12815-1

1500

10/09/2018  11:30

08/01/2018  09:59

08/01/2018  11:43

CCV 140-24330/13

AS22

TestAmerica Knoxville

Lab File ID: 23140-0009606-013.d

Analyte RT
TOFROM

RT WINDOW

Fluoride 3.33 3.08 3.58
Chloride 4.73 4.48 4.98
Nitrite as N 5.67 5.42 5.92
Bromide 6.73 6.48 6.98
Nitrate as N 7.58 7.32 7.82

Form VII 0050/26A
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Report Date: 10-Oct-2018 07:19:45 Chrom Revision: 2.3  09-Aug-2018 15:33:44

TestAmerica Knoxville

Target Compound Quantitation Report

Data File: \\ChromNA\Knoxville\ChromData\1500\20181010-9606.b\23140-0009606-013.d

Lims ID: CCV                      

Client ID:

Sample Type: CCV

Inject. Date: 09-Oct-2018 11:30:00 ALS Bottle#: 0 Worklist Smp#: 13

Injection Vol: 1.0 ul Dil. Factor: 1.0000     

Sample Info: 140-0009606-013

Misc. Info.: 23 ccv

Operator ID: Instrument ID: 1500

Sublist: chrom-0050_26A_1500*sub3

Method: \\ChromNA\Knoxville\ChromData\1500\20181010-9606.b\0050_26A_1500.m

Limit Group: IC 0050_26A ICAL

Last Update: 10-Oct-2018 07:19:45 Calib Date: 01-Aug-2018 11:43:00

Integrator: Falcon

Quant Method: External Standard Quant By: Initial Calibration

Last ICal File: \\ChromNA\Knoxville\ChromData\1500\20180731-8938.b\7140-0008938-007.d

Column 1 : Det: IC

Process Host: XAWRK015

First Level Reviewer: humphreyj Date: 10-Oct-2018 07:09:04

Compound
RT

(min.)
Exp RT
(min.)

Dlt RT
(min.) Response

Cal Amt
ug/ml

OnCol Amt
ug/ml Flags

    1 Fluoride     3.333     3.333     0.000     28743632        1.00      0.9562     Ma

    2 Chloride     4.733     4.733     0.000     18609706        1.00      0.9500     Ma

    3 Nitrite as N     5.667     5.667     0.000     40987696        1.00      0.9513     Ma

    4 Bromide     6.733     6.733     0.000      8191553        1.00      0.9497     Ma

    5 Nitrate as N     7.575     7.567     0.008     46953805        1.00      0.9464     Ma

S   7 Hydrogen Chloride        1.03      0.9769       

S   8 Hydro Fluoric Acid        1.05        1.01       

S   9 Hydrobromic Acid        1.01      0.9617       

S  10 Nitric acid        4.50        4.26       

S  11 Nitrous Acid        3.36        3.19       

S  12 Br        1.00      0.9497       

S  13 Chlorine        1.00      0.9500       

QC Flag Legend
Review Flags

  M - Manually Integrated

  a - User Assigned ID

Reagents:

85CVM26AP_00083 Amount Added:  10.00 Units: mL
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Report Date: 10-Oct-2018 07:19:45 Chrom Revision: 2.3  09-Aug-2018 15:33:44

TestAmerica Knoxville
Data File: \\ChromNA\Knoxville\ChromData\1500\20181010-9606.b\23140-0009606-013.d

Injection Date: 09-Oct-2018 11:30:00 Instrument ID: 1500 Operator ID:

Lims ID: CCV                      Worklist Smp#: 13

Client ID:

Injection Vol: 1.0 ul Dil. Factor: 1.0000     ALS Bottle#: 0

Method: 0050_26A_1500 Limit Group: IC 0050_26A ICAL

Y Scaling: Method Defined: Scale to the Nth Largest Target: 1
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Report Date: 10-Oct-2018 07:19:45 Chrom Revision: 2.3  09-Aug-2018 15:33:44
Manual Integration/User Assign Peak Report

TestAmerica Knoxville

Data File: \\ChromNA\Knoxville\ChromData\1500\20181010-9606.b\23140-0009606-013.d

Injection Date: 09-Oct-2018 11:30:00 Instrument ID: 1500

Lims ID: CCV                      

Client ID:

Operator ID: ALS Bottle#: 0 Worklist Smp#: 13

Injection Vol: 1.0 ul Dil. Factor: 1.0000     

Method: 0050_26A_1500 Limit Group: IC 0050_26A ICAL

Column: Detector IC

    1 Fluoride, CAS: 16984-48-8
Signal: 1

Processing Integration Results

RT:   3.33

Area: 28731423

Amount:    0.955837

Amount Units: ug/ml
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Manual Integration Results

RT:   3.33

Area: 28743632

Amount:    0.956233

Amount Units: ug/ml
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Reviewer: humphreyj, 10-Oct-2018 07:08:50

Audit Action: Manually Integrated/Assigned Compound IDAudit Reason: Split Peak
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Report Date: 10-Oct-2018 07:19:45 Chrom Revision: 2.3  09-Aug-2018 15:33:44
Manual Integration/User Assign Peak Report

TestAmerica Knoxville

Data File: \\ChromNA\Knoxville\ChromData\1500\20181010-9606.b\23140-0009606-013.d

Injection Date: 09-Oct-2018 11:30:00 Instrument ID: 1500

Lims ID: CCV                      

Client ID:

Operator ID: ALS Bottle#: 0 Worklist Smp#: 13

Injection Vol: 1.0 ul Dil. Factor: 1.0000     

Method: 0050_26A_1500 Limit Group: IC 0050_26A ICAL

Column: Detector IC

    2 Chloride, CAS: 16887-00-6
Signal: 1

Processing Integration Results

RT:   4.73

Area: 18601984

Amount:    0.949562

Amount Units: ug/ml
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Manual Integration Results

RT:   4.73

Area: 18609706

Amount:    0.949950

Amount Units: ug/ml
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Reviewer: humphreyj, 10-Oct-2018 07:08:54

Audit Action: Manually Integrated/Assigned Compound IDAudit Reason: Split Peak

10/17/2018Page 98 of 244



Report Date: 10-Oct-2018 07:19:45 Chrom Revision: 2.3  09-Aug-2018 15:33:44
Manual Integration/User Assign Peak Report

TestAmerica Knoxville

Data File: \\ChromNA\Knoxville\ChromData\1500\20181010-9606.b\23140-0009606-013.d

Injection Date: 09-Oct-2018 11:30:00 Instrument ID: 1500

Lims ID: CCV                      

Client ID:

Operator ID: ALS Bottle#: 0 Worklist Smp#: 13

Injection Vol: 1.0 ul Dil. Factor: 1.0000     

Method: 0050_26A_1500 Limit Group: IC 0050_26A ICAL

Column: Detector IC

    3 Nitrite as N, CAS: 14797-65-0
Signal: 1

Processing Integration Results

RT:   5.67

Area: 40928676

Amount:    0.949995

Amount Units: ug/ml
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Manual Integration Results

RT:   5.67

Area: 40987696

Amount:    0.951327

Amount Units: ug/ml
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Reviewer: humphreyj, 10-Oct-2018 07:08:33

Audit Action: Manually Integrated/Assigned Compound IDAudit Reason: Split Peak
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Report Date: 10-Oct-2018 07:19:45 Chrom Revision: 2.3  09-Aug-2018 15:33:44
Manual Integration/User Assign Peak Report

TestAmerica Knoxville

Data File: \\ChromNA\Knoxville\ChromData\1500\20181010-9606.b\23140-0009606-013.d

Injection Date: 09-Oct-2018 11:30:00 Instrument ID: 1500

Lims ID: CCV                      

Client ID:

Operator ID: ALS Bottle#: 0 Worklist Smp#: 13

Injection Vol: 1.0 ul Dil. Factor: 1.0000     

Method: 0050_26A_1500 Limit Group: IC 0050_26A ICAL

Column: Detector IC

    4 Bromide, CAS: 24959-67-9
Signal: 1

Processing Integration Results

RT:   6.73

Area: 8082818

Amount:    0.937208

Amount Units: ug/ml
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Manual Integration Results

RT:   6.73

Area: 8191553

Amount:    0.949719

Amount Units: ug/ml
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Reviewer: humphreyj, 10-Oct-2018 07:08:28

Audit Action: Manually Integrated/Assigned Compound IDAudit Reason: Split Peak
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Report Date: 10-Oct-2018 07:19:45 Chrom Revision: 2.3  09-Aug-2018 15:33:44
Manual Integration/User Assign Peak Report

TestAmerica Knoxville

Data File: \\ChromNA\Knoxville\ChromData\1500\20181010-9606.b\23140-0009606-013.d

Injection Date: 09-Oct-2018 11:30:00 Instrument ID: 1500

Lims ID: CCV                      

Client ID:

Operator ID: ALS Bottle#: 0 Worklist Smp#: 13

Injection Vol: 1.0 ul Dil. Factor: 1.0000     

Method: 0050_26A_1500 Limit Group: IC 0050_26A ICAL

Column: Detector IC

    5 Nitrate as N, CAS: 14797-55-8
Signal: 1

Processing Integration Results

RT:   7.58

Area: 46852608

Amount:    0.944451

Amount Units: ug/ml
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Manual Integration Results

RT:   7.58

Area: 46953805

Amount:    0.946421

Amount Units: ug/ml
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Reviewer: humphreyj, 10-Oct-2018 07:08:24

Audit Action: Manually Integrated/Assigned Compound IDAudit Reason: Split Peak
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FORM VII

Lab Name: Job No.:

SDG No.:

Instrument ID:

Calibration Date:

Calib Start Date:

Lab Sample ID:

Calib End Date:GC Column: ID:

HPLC/IC CONTINUING CALIBRATION DATA

140-12815-1

1500

10/09/2018  14:53

08/01/2018  09:59

08/01/2018  11:43

CCV 140-24330/24

AS22

TestAmerica Knoxville

Lab File ID: 34140-0009606-024.d Conc. Units: mg/L

ANALYTE CURVE CALC SPIKE %D MAX
TYPE AMOUNT AMOUNT %D

AVE CF CF MIN CF

Fluoride 29138277 0.969 1.00 -3.1 10.0QuaF

Chloride 19998018 1.02 1.00 2.0 10.0QuaF

Nitrite as N 41658536 0.967 1.00 -3.4 10.0QuaF

Bromide 8550363 0.991 1.00 -0.9 10.0QuaF

Nitrate as N 47691916 0.961 1.00 -3.9 10.0QuaF

FORM VII 0050/26A
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FORM VII

Lab Name: Job No.:

SDG No.:

Instrument ID:

Calibration Date:

Calib Start Date:

Lab Sample ID:

Calib End Date:GC Column: ID:

HPLC/IC CONTINUING CALIBRATION RETENTION TIME SUMMARY

140-12815-1

1500

10/09/2018  14:53

08/01/2018  09:59

08/01/2018  11:43

CCV 140-24330/24

AS22

TestAmerica Knoxville

Lab File ID: 34140-0009606-024.d

Analyte RT
TOFROM

RT WINDOW

Fluoride 3.33 3.08 3.58
Chloride 4.74 4.48 4.98
Nitrite as N 5.68 5.42 5.92
Bromide 6.74 6.48 6.98
Nitrate as N 7.58 7.32 7.82

Form VII 0050/26A
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Report Date: 10-Oct-2018 07:28:51 Chrom Revision: 2.3  09-Aug-2018 15:33:44

TestAmerica Knoxville

Target Compound Quantitation Report

Data File: \\ChromNA\Knoxville\ChromData\1500\20181010-9606.b\34140-0009606-024.d

Lims ID: CCV                      

Client ID:

Sample Type: CCV

Inject. Date: 09-Oct-2018 14:53:00 ALS Bottle#: 0 Worklist Smp#: 24

Injection Vol: 1.0 ul Dil. Factor: 1.0000     

Sample Info: 140-0009606-024

Misc. Info.: 34 ccv

Operator ID: Instrument ID: 1500

Sublist: chrom-0050_26A_1500*sub3

Method: \\ChromNA\Knoxville\ChromData\1500\20181010-9606.b\0050_26A_1500.m

Limit Group: IC 0050_26A ICAL

Last Update: 10-Oct-2018 07:28:51 Calib Date: 01-Aug-2018 11:43:00

Integrator: Falcon

Quant Method: External Standard Quant By: Initial Calibration

Last ICal File: \\ChromNA\Knoxville\ChromData\1500\20180731-8938.b\7140-0008938-007.d

Column 1 : Det: IC

Process Host: XAWRK015

First Level Reviewer: humphreyj Date: 10-Oct-2018 07:18:13

Compound
RT

(min.)
Exp RT
(min.)

Dlt RT
(min.) Response

Cal Amt
ug/ml

OnCol Amt
ug/ml Flags

    1 Fluoride     3.333     3.333     0.000     29138277        1.00      0.9690     Ma

    2 Chloride     4.742     4.733     0.009     19998018        1.00        1.02     Ma

    3 Nitrite as N     5.675     5.667     0.008     41658536        1.00      0.9665     Ma

    4 Bromide     6.742     6.733     0.009      8550363        1.00        0.99     Ma

    5 Nitrate as N     7.583     7.567     0.016     47691916        1.00      0.9608     Ma

S   7 Hydrogen Chloride        1.03        1.05       

S   8 Hydro Fluoric Acid        1.05        1.02       

S   9 Hydrobromic Acid        1.01        1.00       

S  10 Nitric acid        4.50        4.32       

S  11 Nitrous Acid        3.36        3.24       

S  12 Br        1.00        0.99       

S  13 Chlorine        1.00        1.02       

QC Flag Legend
Review Flags

  M - Manually Integrated

  a - User Assigned ID

Reagents:

85CVM26AP_00083 Amount Added:  10.00 Units: mL
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Report Date: 10-Oct-2018 07:28:51 Chrom Revision: 2.3  09-Aug-2018 15:33:44

TestAmerica Knoxville
Data File: \\ChromNA\Knoxville\ChromData\1500\20181010-9606.b\34140-0009606-024.d

Injection Date: 09-Oct-2018 14:53:00 Instrument ID: 1500 Operator ID:

Lims ID: CCV                      Worklist Smp#: 24

Client ID:

Injection Vol: 1.0 ul Dil. Factor: 1.0000     ALS Bottle#: 0

Method: 0050_26A_1500 Limit Group: IC 0050_26A ICAL

Y Scaling: Method Defined: Scale to the Nth Largest Target: 1
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Report Date: 10-Oct-2018 07:28:51 Chrom Revision: 2.3  09-Aug-2018 15:33:44
Manual Integration/User Assign Peak Report

TestAmerica Knoxville

Data File: \\ChromNA\Knoxville\ChromData\1500\20181010-9606.b\34140-0009606-024.d

Injection Date: 09-Oct-2018 14:53:00 Instrument ID: 1500

Lims ID: CCV                      

Client ID:

Operator ID: ALS Bottle#: 0 Worklist Smp#: 24

Injection Vol: 1.0 ul Dil. Factor: 1.0000     

Method: 0050_26A_1500 Limit Group: IC 0050_26A ICAL

Column: Detector IC

    1 Fluoride, CAS: 16984-48-8
Signal: 1

Processing Integration Results

RT:   3.33

Area: 29162992

Amount:    0.969816

Amount Units: ug/ml
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Manual Integration Results

RT:   3.33

Area: 29138277

Amount:    0.969016

Amount Units: ug/ml
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Reviewer: humphreyj, 10-Oct-2018 07:18:04

Audit Action: Manually Integrated/Assigned Compound IDAudit Reason: Split Peak

10/17/2018Page 106 of 244



Report Date: 10-Oct-2018 07:28:51 Chrom Revision: 2.3  09-Aug-2018 15:33:44
Manual Integration/User Assign Peak Report

TestAmerica Knoxville

Data File: \\ChromNA\Knoxville\ChromData\1500\20181010-9606.b\34140-0009606-024.d

Injection Date: 09-Oct-2018 14:53:00 Instrument ID: 1500

Lims ID: CCV                      

Client ID:

Operator ID: ALS Bottle#: 0 Worklist Smp#: 24

Injection Vol: 1.0 ul Dil. Factor: 1.0000     

Method: 0050_26A_1500 Limit Group: IC 0050_26A ICAL

Column: Detector IC

    2 Chloride, CAS: 16887-00-6
Signal: 1

Processing Integration Results

RT:   4.74

Area: 19976954

Amount:    1.018570

Amount Units: ug/ml

4.2 4.4 4.6 4.8 5.0 5.2 5.4 5.6
Min

-1

2

5

8

11

14

17

20

23

26

29

Y
 (

 X
1

0
0

0
0

0
)

34140-0009606-024, 34140-0009606-024.d

  
4

.7
4

2

Manual Integration Results

RT:   4.74

Area: 19998018

Amount:    1.019626

Amount Units: ug/ml
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Reviewer: humphreyj, 10-Oct-2018 07:18:00

Audit Action: Manually Integrated/Assigned Compound IDAudit Reason: Split Peak
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Report Date: 10-Oct-2018 07:28:51 Chrom Revision: 2.3  09-Aug-2018 15:33:44
Manual Integration/User Assign Peak Report

TestAmerica Knoxville

Data File: \\ChromNA\Knoxville\ChromData\1500\20181010-9606.b\34140-0009606-024.d

Injection Date: 09-Oct-2018 14:53:00 Instrument ID: 1500

Lims ID: CCV                      

Client ID:

Operator ID: ALS Bottle#: 0 Worklist Smp#: 24

Injection Vol: 1.0 ul Dil. Factor: 1.0000     

Method: 0050_26A_1500 Limit Group: IC 0050_26A ICAL

Column: Detector IC

    3 Nitrite as N, CAS: 14797-65-0
Signal: 1

Processing Integration Results

RT:   5.68

Area: 41568429

Amount:    0.964431

Amount Units: ug/ml
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Manual Integration Results

RT:   5.68

Area: 41658536

Amount:    0.966464

Amount Units: ug/ml
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Reviewer: humphreyj, 10-Oct-2018 07:17:56

Audit Action: Manually Integrated/Assigned Compound IDAudit Reason: Split Peak

10/17/2018Page 108 of 244



Report Date: 10-Oct-2018 07:28:51 Chrom Revision: 2.3  09-Aug-2018 15:33:44
Manual Integration/User Assign Peak Report

TestAmerica Knoxville

Data File: \\ChromNA\Knoxville\ChromData\1500\20181010-9606.b\34140-0009606-024.d

Injection Date: 09-Oct-2018 14:53:00 Instrument ID: 1500

Lims ID: CCV                      

Client ID:

Operator ID: ALS Bottle#: 0 Worklist Smp#: 24

Injection Vol: 1.0 ul Dil. Factor: 1.0000     

Method: 0050_26A_1500 Limit Group: IC 0050_26A ICAL

Column: Detector IC

    4 Bromide, CAS: 24959-67-9
Signal: 1

Processing Integration Results

RT:   6.74

Area: 8443018

Amount:    0.978643

Amount Units: ug/ml
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Manual Integration Results

RT:   6.74

Area: 8550363

Amount:    0.990986

Amount Units: ug/ml
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Reviewer: humphreyj, 10-Oct-2018 07:17:52

Audit Action: Manually Integrated/Assigned Compound IDAudit Reason: Split Peak
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Report Date: 10-Oct-2018 07:28:51 Chrom Revision: 2.3  09-Aug-2018 15:33:44
Manual Integration/User Assign Peak Report

TestAmerica Knoxville

Data File: \\ChromNA\Knoxville\ChromData\1500\20181010-9606.b\34140-0009606-024.d

Injection Date: 09-Oct-2018 14:53:00 Instrument ID: 1500

Lims ID: CCV                      

Client ID:

Operator ID: ALS Bottle#: 0 Worklist Smp#: 24

Injection Vol: 1.0 ul Dil. Factor: 1.0000     

Method: 0050_26A_1500 Limit Group: IC 0050_26A ICAL

Column: Detector IC

    5 Nitrate as N, CAS: 14797-55-8
Signal: 1

Processing Integration Results

RT:   7.58

Area: 47475757

Amount:    0.956575

Amount Units: ug/ml
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Manual Integration Results

RT:   7.58

Area: 47691916

Amount:    0.960778

Amount Units: ug/ml
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Reviewer: humphreyj, 10-Oct-2018 07:17:47

Audit Action: Manually Integrated/Assigned Compound IDAudit Reason: Split Peak
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FORM I
HPLC/IC ORGANICS ANALYSIS DATA SHEET

Client Sample ID:

Lab Name: Job No.:

SDG No.:

140-12815-1

Lab Sample ID: MB 140-24313/3-A

TestAmerica Knoxville

Matrix: 15140-0009606-005.dLab File ID:

Date Collected:0050/26AAnalysis Method:

Air

Con. Extract Vol.:

Injection Volume:

GPC Cleanup:(Y/N)

Date Extracted:

Date Analyzed:

Dilution Factor: 1

Extraction Method: 0050/26A 10/09/2018  00:00

10/09/2018  09:08

100(mL)

1(uL)

Sample wt/vol: 1(Sample)

% Moisture:

GC Column: ID:AS22

N

Analysis Batch No.: 24330 ug/SampleUnits:

CAS NO. COMPOUND NAME RESULT Q MDLRL

10.3 4.327647-01-0 Hydrogen Chloride ND

FORM I 0050/26A
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Report Date: 10-Oct-2018 07:19:40 Chrom Revision: 2.3  09-Aug-2018 15:33:44

TestAmerica Knoxville

Target Compound Quantitation Report

Data File: \\ChromNA\Knoxville\ChromData\1500\20181010-9606.b\15140-0009606-005.d

Lims ID: MB 140-24313/3-A         

Client ID:

Sample Type: MB

Inject. Date: 09-Oct-2018 09:08:00 ALS Bottle#: 0 Worklist Smp#: 5

Injection Vol: 1.0 ul Dil. Factor: 1.0000     

Sample Info: 140-0009606-005

Misc. Info.: 15 mb 140-24313/3-a

Operator ID: Instrument ID: 1500

Method: \\ChromNA\Knoxville\ChromData\1500\20181010-9606.b\0050_26A_1500.m

Limit Group: IC 0050_26A ICAL

Last Update: 10-Oct-2018 07:19:37 Calib Date: 01-Aug-2018 11:43:00

Integrator: Falcon

Quant Method: External Standard Quant By: Initial Calibration

Last ICal File: \\ChromNA\Knoxville\ChromData\1500\20180731-8938.b\7140-0008938-007.d

Column 1 : Det: IC

Process Host: XAWRK015

First Level Reviewer: humphreyj Date: 10-Oct-2018 07:00:10

Compound
RT

(min.)
Exp RT
(min.)

Dlt RT
(min.) Response

Cal Amt
ug/ml

OnCol Amt
ug/ml Flags

    1 Fluoride     3.333 ND       

    2 Chloride     4.708     4.733    -0.025        53946    0.002798       

    3 Nitrite as N     5.642     5.667    -0.025        21766    0.000520       

    4 Bromide     6.733 ND       

    5 Nitrate as N     7.567 ND       

    6 Iodide    14.800 ND      U

S   7 Hydrogen Chloride    0.002878       

S   8 Hydro Fluoric Acid     0.000 ND       

S   9 Hydrobromic Acid     0.000 ND       

S  10 Nitric acid     0.000 ND       

S  11 Nitrous Acid    0.001745       

S  12 Br     0.000 ND       

S  13 Chlorine    0.002798       

QC Flag Legend
Review Flags

  U - Marked Undetected
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Report Date: 10-Oct-2018 07:19:40 Chrom Revision: 2.3  09-Aug-2018 15:33:44

TestAmerica Knoxville
Data File: \\ChromNA\Knoxville\ChromData\1500\20181010-9606.b\15140-0009606-005.d

Injection Date: 09-Oct-2018 09:08:00 Instrument ID: 1500 Operator ID:

Lims ID: MB 140-24313/3-A         Worklist Smp#: 5

Client ID:

Injection Vol: 1.0 ul Dil. Factor: 1.0000     ALS Bottle#: 0

Method: 0050_26A_1500 Limit Group: IC 0050_26A ICAL

Y Scaling: Method Defined: Scale to the Nth Largest Target: 1
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FORM I
HPLC/IC ORGANICS ANALYSIS DATA SHEET

Client Sample ID:

Lab Name: Job No.:

SDG No.:

140-12815-1

Lab Sample ID: CCB 140-24330/2

TestAmerica Knoxville

Matrix: 12140-0009606-002.dLab File ID:

Date Collected:0050/26AAnalysis Method:

Air

Con. Extract Vol.:

Injection Volume:

GPC Cleanup:(Y/N)

Date Extracted:

Date Analyzed:

Dilution Factor: 1

Extraction Method:

10/09/2018  08:16

10(mL)

1(uL)

Sample wt/vol: 10(mL)

% Moisture:

GC Column: ID:AS22

N

Analysis Batch No.: 24330 mg/LUnits:

CAS NO. COMPOUND NAME RESULT Q MDLRL

0.0500 0.01007647-01-0 Hydrogen Chloride ND

FORM I 0050/26A
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Report Date: 10-Oct-2018 07:19:39 Chrom Revision: 2.3  09-Aug-2018 15:33:44

TestAmerica Knoxville

Target Compound Quantitation Report

Data File: \\ChromNA\Knoxville\ChromData\1500\20181010-9606.b\12140-0009606-002.d

Lims ID: CCB                      

Client ID:

Sample Type: CCB

Inject. Date: 09-Oct-2018 08:16:00 ALS Bottle#: 0 Worklist Smp#: 2

Injection Vol: 1.0 ul Dil. Factor: 1.0000     

Sample Info: 140-0009606-002

Misc. Info.: 12 ccb

Operator ID: Instrument ID: 1500

Method: \\ChromNA\Knoxville\ChromData\1500\20181010-9606.b\0050_26A_1500.m

Limit Group: IC 0050_26A ICAL

Last Update: 10-Oct-2018 07:19:37 Calib Date: 01-Aug-2018 11:43:00

Integrator: Falcon

Quant Method: External Standard Quant By: Initial Calibration

Last ICal File: \\ChromNA\Knoxville\ChromData\1500\20180731-8938.b\7140-0008938-007.d

Column 1 : Det: IC

Process Host: XAWRK015

First Level Reviewer: humphreyj Date: 10-Oct-2018 06:56:07

Compound
RT

(min.)
Exp RT
(min.)

Dlt RT
(min.) Response

Cal Amt
ug/ml

OnCol Amt
ug/ml Flags

    1 Fluoride     3.333 ND      U

    2 Chloride     4.733     4.733     0.000        91102    0.004725       

    3 Nitrite as N     5.667 ND      U

    4 Bromide     6.733 ND       

    5 Nitrate as N     7.567 ND      U

    6 Iodide    14.800 ND       

S   7 Hydrogen Chloride    0.004859       

S   8 Hydro Fluoric Acid     0.000 ND       

S   9 Hydrobromic Acid     0.000 ND       

S  10 Nitric acid     0.000 ND       

S  11 Nitrous Acid     0.000 ND       

S  12 Br     0.000 ND       

S  13 Chlorine    0.004725       

QC Flag Legend
Review Flags

  U - Marked Undetected
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Report Date: 10-Oct-2018 07:19:39 Chrom Revision: 2.3  09-Aug-2018 15:33:44

TestAmerica Knoxville
Data File: \\ChromNA\Knoxville\ChromData\1500\20181010-9606.b\12140-0009606-002.d

Injection Date: 09-Oct-2018 08:16:00 Instrument ID: 1500 Operator ID:

Lims ID: CCB                      Worklist Smp#: 2

Client ID:

Injection Vol: 1.0 ul Dil. Factor: 1.0000     ALS Bottle#: 0

Method: 0050_26A_1500 Limit Group: IC 0050_26A ICAL

Y Scaling: Method Defined: Scale to the Nth Largest Target: 1
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FORM I
HPLC/IC ORGANICS ANALYSIS DATA SHEET

Client Sample ID:

Lab Name: Job No.:

SDG No.:

140-12815-1

Lab Sample ID: CCB 140-24330/14

TestAmerica Knoxville

Matrix: 24140-0009606-014.dLab File ID:

Date Collected:0050/26AAnalysis Method:

Air

Con. Extract Vol.:

Injection Volume:

GPC Cleanup:(Y/N)

Date Extracted:

Date Analyzed:

Dilution Factor: 1

Extraction Method:

10/09/2018  11:47

10(mL)

1(uL)

Sample wt/vol: 10(mL)

% Moisture:

GC Column: ID:AS22

N

Analysis Batch No.: 24330 mg/LUnits:

CAS NO. COMPOUND NAME RESULT Q MDLRL

0.0500 0.01007647-01-0 Hydrogen Chloride ND

FORM I 0050/26A
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Report Date: 10-Oct-2018 07:19:46 Chrom Revision: 2.3  09-Aug-2018 15:33:44

TestAmerica Knoxville

Target Compound Quantitation Report

Data File: \\ChromNA\Knoxville\ChromData\1500\20181010-9606.b\24140-0009606-014.d

Lims ID: CCB                      

Client ID:

Sample Type: CCB

Inject. Date: 09-Oct-2018 11:47:00 ALS Bottle#: 0 Worklist Smp#: 14

Injection Vol: 1.0 ul Dil. Factor: 1.0000     

Sample Info: 140-0009606-014

Misc. Info.: 24 ccb

Operator ID: Instrument ID: 1500

Method: \\ChromNA\Knoxville\ChromData\1500\20181010-9606.b\0050_26A_1500.m

Limit Group: IC 0050_26A ICAL

Last Update: 10-Oct-2018 07:19:45 Calib Date: 01-Aug-2018 11:43:00

Integrator: Falcon

Quant Method: External Standard Quant By: Initial Calibration

Last ICal File: \\ChromNA\Knoxville\ChromData\1500\20180731-8938.b\7140-0008938-007.d

Column 1 : Det: IC

Process Host: XAWRK015

First Level Reviewer: humphreyj Date: 10-Oct-2018 07:09:40

Compound
RT

(min.)
Exp RT
(min.)

Dlt RT
(min.) Response

Cal Amt
ug/ml

OnCol Amt
ug/ml Flags

    1 Fluoride     3.442     3.333     0.109        42871    0.001465       

    2 Chloride     4.750     4.733     0.017       144482    0.007494       

    3 Nitrite as N     5.683     5.667     0.016        34738    0.000830       

    4 Bromide     6.733 ND      U

    5 Nitrate as N     7.567 ND       

    6 Iodide    14.800 ND       

S   7 Hydrogen Chloride    0.007706       

S   8 Hydro Fluoric Acid    0.001543       

S   9 Hydrobromic Acid     0.000 ND       

S  10 Nitric acid     0.000 ND       

S  11 Nitrous Acid    0.002785       

S  12 Br     0.000 ND       

S  13 Chlorine    0.007494       

QC Flag Legend
Review Flags

  U - Marked Undetected
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Report Date: 10-Oct-2018 07:19:46 Chrom Revision: 2.3  09-Aug-2018 15:33:44

TestAmerica Knoxville
Data File: \\ChromNA\Knoxville\ChromData\1500\20181010-9606.b\24140-0009606-014.d

Injection Date: 09-Oct-2018 11:47:00 Instrument ID: 1500 Operator ID:

Lims ID: CCB                      Worklist Smp#: 14

Client ID:

Injection Vol: 1.0 ul Dil. Factor: 1.0000     ALS Bottle#: 0

Method: 0050_26A_1500 Limit Group: IC 0050_26A ICAL

Y Scaling: Method Defined: Scale to the Nth Largest Target: 1
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FORM I
HPLC/IC ORGANICS ANALYSIS DATA SHEET

Client Sample ID:

Lab Name: Job No.:

SDG No.:

140-12815-1

Lab Sample ID: CCB 140-24330/25

TestAmerica Knoxville

Matrix: 35140-0009606-025.dLab File ID:

Date Collected:0050/26AAnalysis Method:

Air

Con. Extract Vol.:

Injection Volume:

GPC Cleanup:(Y/N)

Date Extracted:

Date Analyzed:

Dilution Factor: 1

Extraction Method:

10/09/2018  15:10

10(mL)

1(uL)

Sample wt/vol: 10(mL)

% Moisture:

GC Column: ID:AS22

N

Analysis Batch No.: 24330 mg/LUnits:

CAS NO. COMPOUND NAME RESULT Q MDLRL

0.0500 0.0100J7647-01-0 Hydrogen Chloride 0.02819

FORM I 0050/26A
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Report Date: 10-Oct-2018 07:29:02 Chrom Revision: 2.3  09-Aug-2018 15:33:44

TestAmerica Knoxville

Target Compound Quantitation Report

Data File: \\ChromNA\Knoxville\ChromData\1500\20181010-9606.b\35140-0009606-025.d

Lims ID: CCB                      

Client ID:

Sample Type: CCB

Inject. Date: 09-Oct-2018 15:10:00 ALS Bottle#: 0 Worklist Smp#: 25

Injection Vol: 1.0 ul Dil. Factor: 1.0000     

Sample Info: 140-0009606-025

Misc. Info.: 35 ccb

Operator ID: Instrument ID: 1500

Method: \\ChromNA\Knoxville\ChromData\1500\20181010-9606.b\0050_26A_1500.m

Limit Group: IC 0050_26A ICAL

Last Update: 10-Oct-2018 07:28:51 Calib Date: 01-Aug-2018 11:43:00

Integrator: Falcon

Quant Method: External Standard Quant By: Initial Calibration

Last ICal File: \\ChromNA\Knoxville\ChromData\1500\20180731-8938.b\7140-0008938-007.d

Column 1 : Det: IC

Process Host: XAWRK015

First Level Reviewer: humphreyj Date: 10-Oct-2018 07:28:41

Compound
RT

(min.)
Exp RT
(min.)

Dlt RT
(min.) Response

Cal Amt
ug/ml

OnCol Amt
ug/ml Flags

    1 Fluoride     3.425     3.333     0.092        93011    0.003179       

    2 Chloride     4.742     4.733     0.009       528664      0.0274      M

    3 Nitrite as N     5.667 ND      U

    4 Bromide     6.733 ND       

    5 Nitrate as N     7.567 ND       

    6 Iodide    14.800 ND       

S   7 Hydrogen Chloride      0.0282       

S   8 Hydro Fluoric Acid    0.003348       

S   9 Hydrobromic Acid     0.000 ND       

S  10 Nitric acid     0.000 ND       

S  11 Nitrous Acid     0.000 ND       

S  12 Br     0.000 ND       

S  13 Chlorine      0.0274       

QC Flag Legend
Review Flags

  M - Manually Integrated

  U - Marked Undetected
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Report Date: 10-Oct-2018 07:29:02 Chrom Revision: 2.3  09-Aug-2018 15:33:44

TestAmerica Knoxville
Data File: \\ChromNA\Knoxville\ChromData\1500\20181010-9606.b\35140-0009606-025.d

Injection Date: 09-Oct-2018 15:10:00 Instrument ID: 1500 Operator ID:

Lims ID: CCB                      Worklist Smp#: 25

Client ID:

Injection Vol: 1.0 ul Dil. Factor: 1.0000     ALS Bottle#: 0

Method: 0050_26A_1500 Limit Group: IC 0050_26A ICAL

Y Scaling: Method Defined: Scale to the Nth Largest Target: 1
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Report Date: 10-Oct-2018 07:29:03 Chrom Revision: 2.3  09-Aug-2018 15:33:44
Manual Integration/User Assign Peak Report

TestAmerica Knoxville

Data File: \\ChromNA\Knoxville\ChromData\1500\20181010-9606.b\35140-0009606-025.d

Injection Date: 09-Oct-2018 15:10:00 Instrument ID: 1500

Lims ID: CCB                      

Client ID:

Operator ID: ALS Bottle#: 0 Worklist Smp#: 25

Injection Vol: 1.0 ul Dil. Factor: 1.0000     

Method: 0050_26A_1500 Limit Group: IC 0050_26A ICAL

Column: Detector IC

    2 Chloride, CAS: 16887-00-6
Signal: 1

Processing Integration Results

RT:   4.74

Area: 664274

Amount:    0.034437

Amount Units: ug/ml
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Manual Integration Results

RT:   4.74

Area: 528664

Amount:    0.027410

Amount Units: ug/ml
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Reviewer: humphreyj, 10-Oct-2018 07:28:27

Audit Action: Split an Integrated Peak Audit Reason: Split Peak
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FORM I
HPLC/IC ORGANICS ANALYSIS DATA SHEET

Client Sample ID:

Lab Name: Job No.:

SDG No.:

140-12815-1

Lab Sample ID: ICB 140-22408/9

TestAmerica Knoxville

Matrix: 9140-0008938-009.dLab File ID:

Date Collected:0050/26AAnalysis Method:

Air

Con. Extract Vol.:

Injection Volume:

GPC Cleanup:(Y/N)

Date Extracted:

Date Analyzed:

Dilution Factor: 1

Extraction Method:

08/01/2018  12:21

10(mL)

1(uL)

Sample wt/vol: 10(mL)

% Moisture:

GC Column: ID:AS22

N

Analysis Batch No.: 22408 mg/LUnits:

CAS NO. COMPOUND NAME RESULT Q MDLRL

0.0500 0.01007647-01-0 Hydrogen Chloride ND

FORM I 0050/26A
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Report Date: 01-Aug-2018 13:07:53 Chrom Revision: 2.3  19-Jul-2018 15:14:50

TestAmerica Knoxville

Target Compound Quantitation Report

Data File: \\ChromNA\Knoxville\ChromData\1500\20180731-8938.b\9140-0008938-009.d

Lims ID: ICB                      

Client ID:

Sample Type: ICB

Inject. Date: 01-Aug-2018 12:21:00 ALS Bottle#: 0 Worklist Smp#: 9

Injection Vol: 1.0 ul Dil. Factor: 1.0000     

Sample Info: 140-0008938-009

Misc. Info.: 9 icb

Operator ID: Instrument ID: 1500

Method: \\ChromNA\Knoxville\ChromData\1500\20180731-8938.b\0050_26A_1500.m

Limit Group: IC 0050_26A ICAL

Last Update: 01-Aug-2018 13:07:51 Calib Date: 01-Aug-2018 11:43:00

Integrator: Falcon

Quant Method: External Standard Quant By: Initial Calibration

Last ICal File: \\ChromNA\Knoxville\ChromData\1500\20180731-8938.b\7140-0008938-007.d

Column 1 : Det: IC

Process Host: XAWRK022

First Level Reviewer: humphreyj Date: 01-Aug-2018 13:07:16

Compound
RT

(min.)
Exp RT
(min.)

Dlt RT
(min.) Response

Cal Amt
ug/ml

OnCol Amt
ug/ml Flags

    1 Fluoride     3.350 ND      U

    2 Chloride     4.800     4.792     0.008        71598    0.003714      M

    3 Nitrite as N     5.742 ND       

    4 Bromide     6.833 ND      U

    5 Nitrate as N     7.700 ND       

    6 Iodide    14.800 ND       

S   7 Hydrogen Chloride    0.003819       

S   8 Hydro Fluoric Acid     0.000 ND       

S   9 Hydrobromic Acid     0.000 ND       

S  10 Nitric acid     0.000 ND       

S  11 Nitrous Acid     0.000 ND       

S  12 Br     0.000 ND       

S  13 Chlorine    0.003714       

QC Flag Legend
Review Flags

  M - Manually Integrated

  U - Marked Undetected
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Report Date: 01-Aug-2018 13:07:53 Chrom Revision: 2.3  19-Jul-2018 15:14:50

TestAmerica Knoxville
Data File: \\ChromNA\Knoxville\ChromData\1500\20180731-8938.b\9140-0008938-009.d

Injection Date: 01-Aug-2018 12:21:00 Instrument ID: 1500 Operator ID:

Lims ID: ICB                      Worklist Smp#: 9

Client ID:

Injection Vol: 1.0 ul Dil. Factor: 1.0000     ALS Bottle#: 0

Method: 0050_26A_1500 Limit Group: IC 0050_26A ICAL

Y Scaling: Method Defined: Scale to the Nth Largest Target: 1

0.0 1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0 9.0 10.0 11.0 12.0 13.0 14.0 15.0 16.0
Min

-10

-9

-8

-7

-6

-5

-4

-3

-2

-1

0

1

2

3

4

5

6

7

8

9

10

11

Y
 (

 X
1

0
0

0
)

9140-0008938-009, 9140-0008938-009.d

  
C

h
lo

ri
d

e
( 

 4
.8

0
0

)

10/17/2018Page 126 of 244



Report Date: 01-Aug-2018 13:07:53 Chrom Revision: 2.3  19-Jul-2018 15:14:50
Manual Integration/User Assign Peak Report

TestAmerica Knoxville

Data File: \\ChromNA\Knoxville\ChromData\1500\20180731-8938.b\9140-0008938-009.d

Injection Date: 01-Aug-2018 12:21:00 Instrument ID: 1500

Lims ID: ICB                      

Client ID:

Operator ID: ALS Bottle#: 0 Worklist Smp#: 9

Injection Vol: 1.0 ul Dil. Factor: 1.0000     

Method: 0050_26A_1500 Limit Group: IC 0050_26A ICAL

Column: Detector IC

    2 Chloride, CAS: 16887-00-6
Signal: 1

Processing Integration Results

RT:   4.80

Area: 95264

Amount:    0.004941

Amount Units: ug/ml
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Manual Integration Results

RT:   4.80

Area: 71598

Amount:    0.003714

Amount Units: ug/ml
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Reviewer: humphreyj, 01-Aug-2018 13:06:53

Audit Action: Manually Integrated Audit Reason: Baseline Smoothing
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FORM I
HPLC/IC ORGANICS ANALYSIS DATA SHEET

Client Sample ID:

Lab Name: Job No.:

SDG No.:

140-12815-1

Lab Sample ID: LCS 140-24313/1-A

TestAmerica Knoxville

Matrix: 13140-0009606-003.dLab File ID:

Date Collected:0050/26AAnalysis Method:

Air

Con. Extract Vol.:

Injection Volume:

GPC Cleanup:(Y/N)

Date Extracted:

Date Analyzed:

Dilution Factor: 1

Extraction Method: 0050/26A 10/09/2018  00:00

10/09/2018  08:33

100(mL)

1(uL)

Sample wt/vol: 1(Sample)

% Moisture:

GC Column: ID:AS22

N

Analysis Batch No.: 24330 ug/SampleUnits:

CAS NO. COMPOUND NAME RESULT Q MDLRL

10.3 4.327647-01-0 Hydrogen Chloride 73.74

FORM I 0050/26A
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Report Date: 10-Oct-2018 07:19:39 Chrom Revision: 2.3  09-Aug-2018 15:33:44

TestAmerica Knoxville

Target Compound Quantitation Report

Data File: \\ChromNA\Knoxville\ChromData\1500\20181010-9606.b\13140-0009606-003.d

Lims ID: LCS 140-24313/1-A        

Client ID:

Sample Type: LCS

Inject. Date: 09-Oct-2018 08:33:00 ALS Bottle#: 0 Worklist Smp#: 3

Injection Vol: 1.0 ul Dil. Factor: 1.0000     

Sample Info: 140-0009606-003

Misc. Info.: 13 lcs 140-24313/1-a

Operator ID: Instrument ID: 1500

Method: \\ChromNA\Knoxville\ChromData\1500\20181010-9606.b\0050_26A_1500.m

Limit Group: IC 0050_26A ICAL

Last Update: 10-Oct-2018 07:19:37 Calib Date: 01-Aug-2018 11:43:00

Integrator: Falcon

Quant Method: External Standard Quant By: Initial Calibration

Last ICal File: \\ChromNA\Knoxville\ChromData\1500\20180731-8938.b\7140-0008938-007.d

Column 1 : Det: IC

Process Host: XAWRK015

First Level Reviewer: humphreyj Date: 10-Oct-2018 06:58:01

Compound
RT

(min.)
Exp RT
(min.)

Dlt RT
(min.) Response

Cal Amt
ug/ml

OnCol Amt
ug/ml Flags

    1 Fluoride     3.325     3.333    -0.008     21499974      0.7500      0.7200     Ma

    2 Chloride     4.733     4.733     0.000     13991306      0.7500      0.7170     Ma

    3 Nitrite as N     5.667     5.667     0.000     31035294      0.7500      0.7252     Ma

    4 Bromide     6.733     6.733     0.000      6206140      0.7500      0.7209     Ma

    5 Nitrate as N     7.575     7.567     0.008     35125353      0.7500      0.7143     Ma

S   7 Hydrogen Chloride      0.7710      0.7374       

S   8 Hydro Fluoric Acid      0.7898      0.7583       

S   9 Hydrobromic Acid      0.7595      0.7300       

S  10 Nitric acid        3.37        3.21       

S  11 Nitrous Acid        2.52        2.43       

S  12 Br      0.7500      0.7209       

S  13 Chlorine      0.7500      0.7170       

QC Flag Legend
Review Flags

  M - Manually Integrated

  a - User Assigned ID

Reagents:

85SPICVLCSS_00072 Amount Added:  10.00 Units: mL
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Report Date: 10-Oct-2018 07:19:39 Chrom Revision: 2.3  09-Aug-2018 15:33:44

TestAmerica Knoxville
Data File: \\ChromNA\Knoxville\ChromData\1500\20181010-9606.b\13140-0009606-003.d

Injection Date: 09-Oct-2018 08:33:00 Instrument ID: 1500 Operator ID:

Lims ID: LCS 140-24313/1-A        Worklist Smp#: 3

Client ID:

Injection Vol: 1.0 ul Dil. Factor: 1.0000     ALS Bottle#: 0

Method: 0050_26A_1500 Limit Group: IC 0050_26A ICAL

Y Scaling: Method Defined: Scale to the Nth Largest Target: 1
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FORM I
HPLC/IC ORGANICS ANALYSIS DATA SHEET

Client Sample ID:

Lab Name: Job No.:

SDG No.:

140-12815-1

Lab Sample ID: LCSD 140-24313/2-A

TestAmerica Knoxville

Matrix: 14140-0009606-004.dLab File ID:

Date Collected:0050/26AAnalysis Method:

Air

Con. Extract Vol.:

Injection Volume:

GPC Cleanup:(Y/N)

Date Extracted:

Date Analyzed:

Dilution Factor: 1

Extraction Method: 0050/26A 10/09/2018  00:00

10/09/2018  08:50

100(mL)

1(uL)

Sample wt/vol: 1(Sample)

% Moisture:

GC Column: ID:AS22

N

Analysis Batch No.: 24330 ug/SampleUnits:

CAS NO. COMPOUND NAME RESULT Q MDLRL

10.3 4.327647-01-0 Hydrogen Chloride 73.83

FORM I 0050/26A
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Report Date: 10-Oct-2018 07:19:40 Chrom Revision: 2.3  09-Aug-2018 15:33:44

TestAmerica Knoxville

Target Compound Quantitation Report

Data File: \\ChromNA\Knoxville\ChromData\1500\20181010-9606.b\14140-0009606-004.d

Lims ID: LCSD 140-24313/2-A       

Client ID:

Sample Type: LCSD

Inject. Date: 09-Oct-2018 08:50:00 ALS Bottle#: 0 Worklist Smp#: 4

Injection Vol: 1.0 ul Dil. Factor: 1.0000     

Sample Info: 140-0009606-004

Misc. Info.: 14 lcsd 140-24313/2-a

Operator ID: Instrument ID: 1500

Method: \\ChromNA\Knoxville\ChromData\1500\20181010-9606.b\0050_26A_1500.m

Limit Group: IC 0050_26A ICAL

Last Update: 10-Oct-2018 07:19:37 Calib Date: 01-Aug-2018 11:43:00

Integrator: Falcon

Quant Method: External Standard Quant By: Initial Calibration

Last ICal File: \\ChromNA\Knoxville\ChromData\1500\20180731-8938.b\7140-0008938-007.d

Column 1 : Det: IC

Process Host: XAWRK015

First Level Reviewer: humphreyj Date: 10-Oct-2018 06:59:52

Compound
RT

(min.)
Exp RT
(min.)

Dlt RT
(min.) Response

Cal Amt
ug/ml

OnCol Amt
ug/ml Flags

    1 Fluoride     3.325     3.333    -0.008     21587933      0.7500      0.7229     Ma

    2 Chloride     4.733     4.733     0.000     14007920      0.7500      0.7178     Ma

    3 Nitrite as N     5.667     5.667     0.000     31111232      0.7500      0.7269     Ma

    4 Bromide     6.733     6.733     0.000      6211417      0.7500      0.7215     Ma

    5 Nitrate as N     7.567     7.567     0.000     35228111      0.7500      0.7163     Ma

S   7 Hydrogen Chloride      0.7710      0.7382       

S   8 Hydro Fluoric Acid      0.7898      0.7614       

S   9 Hydrobromic Acid      0.7595      0.7306       

S  10 Nitric acid        3.37        3.22       

S  11 Nitrous Acid        2.52        2.44       

S  12 Br      0.7500      0.7215       

S  13 Chlorine      0.7500      0.7178       

QC Flag Legend
Review Flags

  M - Manually Integrated

  a - User Assigned ID

Reagents:

85SPLCSDS_00071 Amount Added:  10.00 Units: mL

10/17/2018Page 132 of 244



Report Date: 10-Oct-2018 07:19:40 Chrom Revision: 2.3  09-Aug-2018 15:33:44

TestAmerica Knoxville
Data File: \\ChromNA\Knoxville\ChromData\1500\20181010-9606.b\14140-0009606-004.d

Injection Date: 09-Oct-2018 08:50:00 Instrument ID: 1500 Operator ID:

Lims ID: LCSD 140-24313/2-A       Worklist Smp#: 4

Client ID:

Injection Vol: 1.0 ul Dil. Factor: 1.0000     ALS Bottle#: 0

Method: 0050_26A_1500 Limit Group: IC 0050_26A ICAL

Y Scaling: Method Defined: Scale to the Nth Largest Target: 1
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FORM I
HPLC/IC ORGANICS ANALYSIS DATA SHEET

Client Sample ID:

Lab Name: Job No.:

M26-2 MS

SDG No.:

140-12815-1

Lab Sample ID: 140-12815-2 MS

TestAmerica Knoxville

Matrix: 28140-0009606-018.dLab File ID:

Date Collected:0050/26AAnalysis Method:

Air

09/18/2018  00:00

Con. Extract Vol.:

Injection Volume:

GPC Cleanup:(Y/N)

Date Extracted:

Date Analyzed:

Dilution Factor: 2500

Extraction Method: 0050/26A 10/09/2018  00:00

10/09/2018  12:57

380(mL)

1(uL)

Sample wt/vol: 1(Sample)

% Moisture:

GC Column: ID:AS22

N

Analysis Batch No.: 24330 ug/SampleUnits:

CAS NO. COMPOUND NAME RESULT Q MDLRL

97700 410007647-01-0 Hydrogen Chloride 1246000

FORM I 0050/26A
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Report Date: 10-Oct-2018 07:19:48 Chrom Revision: 2.3  09-Aug-2018 15:33:44

TestAmerica Knoxville

Target Compound Quantitation Report

Data File: \\ChromNA\Knoxville\ChromData\1500\20181010-9606.b\28140-0009606-018.d

Lims ID: 140-12815-A-2-B MS       

Client ID: M26-2

Sample Type: MS

Inject. Date: 09-Oct-2018 12:57:00 ALS Bottle#: 0 Worklist Smp#: 18

Injection Vol: 1.0 ul Dil. Factor: 2500.0000  

Sample Info: 140-0009606-018

Misc. Info.: 28 140-12815-a-2-b ms

Operator ID: Instrument ID: 1500

Method: \\ChromNA\Knoxville\ChromData\1500\20181010-9606.b\0050_26A_1500.m

Limit Group: IC 0050_26A ICAL

Last Update: 10-Oct-2018 07:19:45 Calib Date: 01-Aug-2018 11:43:00

Integrator: Falcon

Quant Method: External Standard Quant By: Initial Calibration

Last ICal File: \\ChromNA\Knoxville\ChromData\1500\20180731-8938.b\7140-0008938-007.d

Column 1 : Det: IC

Process Host: XAWRK015

Compound
RT

(min.)
Exp RT
(min.)

Dlt RT
(min.) Response

Cal Amt
ug/ml

OnCol Amt
ug/ml Flags

    1 Fluoride     3.333     3.333     0.000     29895370    0.000400        0.99       

    2 Chloride     4.733     4.733     0.000     25121368    0.000400        1.28       

    3 Nitrite as N     5.667     5.667     0.000     42818857    0.000400        0.99       

    4 Bromide     6.733     6.733     0.000      8556671    0.000400        0.99       

    5 Nitrate as N     7.567     7.567     0.000     48427738    0.000400      0.9751       

    6 Iodide    14.800 ND       

S   7 Hydrogen Chloride    0.000411        1.31       

S   8 Hydro Fluoric Acid    0.000421        1.05       

S   9 Hydrobromic Acid    0.000405        1.00       

S  10 Nitric acid    0.001800        4.39       

S  11 Nitrous Acid    0.001343        3.33       

S  12 Br    0.000400        0.99       

S  13 Chlorine    0.000400        1.28       

Reagents:

85XXICWI8579S_00020 Amount Added:   0.10 Units: mL
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Report Date: 10-Oct-2018 07:19:48 Chrom Revision: 2.3  09-Aug-2018 15:33:44

TestAmerica Knoxville
Data File: \\ChromNA\Knoxville\ChromData\1500\20181010-9606.b\28140-0009606-018.d

Injection Date: 09-Oct-2018 12:57:00 Instrument ID: 1500 Operator ID:

Lims ID: 140-12815-A-2-B MS       Worklist Smp#: 18

Client ID: M26-2

Injection Vol: 1.0 ul Dil. Factor: 2500.0000  ALS Bottle#: 0

Method: 0050_26A_1500 Limit Group: IC 0050_26A ICAL

Y Scaling: Method Defined: Scale to the Nth Largest Target: 1
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FORM I
HPLC/IC ORGANICS ANALYSIS DATA SHEET

Client Sample ID:

Lab Name: Job No.:

M26-2 MSD

SDG No.:

140-12815-1

Lab Sample ID: 140-12815-2 MSD

TestAmerica Knoxville

Matrix: 29140-0009606-019.dLab File ID:

Date Collected:0050/26AAnalysis Method:

Air

09/18/2018  00:00

Con. Extract Vol.:

Injection Volume:

GPC Cleanup:(Y/N)

Date Extracted:

Date Analyzed:

Dilution Factor: 2500

Extraction Method: 0050/26A 10/09/2018  00:00

10/09/2018  13:14

380(mL)

1(uL)

Sample wt/vol: 1(Sample)

% Moisture:

GC Column: ID:AS22

N

Analysis Batch No.: 24330 ug/SampleUnits:

CAS NO. COMPOUND NAME RESULT Q MDLRL

97700 410007647-01-0 Hydrogen Chloride 1246000

FORM I 0050/26A
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Report Date: 10-Oct-2018 07:19:48 Chrom Revision: 2.3  09-Aug-2018 15:33:44

TestAmerica Knoxville

Target Compound Quantitation Report

Data File: \\ChromNA\Knoxville\ChromData\1500\20181010-9606.b\29140-0009606-019.d

Lims ID: 140-12815-A-2-C MSD      

Client ID: M26-2

Sample Type: MSD

Inject. Date: 09-Oct-2018 13:14:00 ALS Bottle#: 0 Worklist Smp#: 19

Injection Vol: 1.0 ul Dil. Factor: 2500.0000  

Sample Info: 140-0009606-019

Misc. Info.: 29 140-12815-A-2-c msd

Operator ID: Instrument ID: 1500

Method: \\ChromNA\Knoxville\ChromData\1500\20181010-9606.b\0050_26A_1500.m

Limit Group: IC 0050_26A ICAL

Last Update: 10-Oct-2018 07:19:45 Calib Date: 01-Aug-2018 11:43:00

Integrator: Falcon

Quant Method: External Standard Quant By: Initial Calibration

Last ICal File: \\ChromNA\Knoxville\ChromData\1500\20180731-8938.b\7140-0008938-007.d

Column 1 : Det: IC

Process Host: XAWRK015

Compound
RT

(min.)
Exp RT
(min.)

Dlt RT
(min.) Response

Cal Amt
ug/ml

OnCol Amt
ug/ml Flags

    1 Fluoride     3.333     3.333     0.000     29866831    0.000400        0.99       

    2 Chloride     4.733     4.733     0.000     25118466    0.000400        1.28       

    3 Nitrite as N     5.667     5.667     0.000     42804240    0.000400        0.99       

    4 Bromide     6.733     6.733     0.000      8542464    0.000400        0.99       

    5 Nitrate as N     7.567     7.567     0.000     48461251    0.000400      0.9757       

    6 Iodide    14.800 ND       

S   7 Hydrogen Chloride    0.000411        1.31       

S   8 Hydro Fluoric Acid    0.000421        1.05       

S   9 Hydrobromic Acid    0.000405        1.00       

S  10 Nitric acid    0.001800        4.39       

S  11 Nitrous Acid    0.001343        3.33       

S  12 Br    0.000400        0.99       

S  13 Chlorine    0.000400        1.28       

Reagents:

85XXICWI8579S_00020 Amount Added:   0.10 Units: mL
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Report Date: 10-Oct-2018 07:19:48 Chrom Revision: 2.3  09-Aug-2018 15:33:44

TestAmerica Knoxville
Data File: \\ChromNA\Knoxville\ChromData\1500\20181010-9606.b\29140-0009606-019.d

Injection Date: 09-Oct-2018 13:14:00 Instrument ID: 1500 Operator ID:

Lims ID: 140-12815-A-2-C MSD      Worklist Smp#: 19

Client ID: M26-2

Injection Vol: 1.0 ul Dil. Factor: 2500.0000  ALS Bottle#: 0

Method: 0050_26A_1500 Limit Group: IC 0050_26A ICAL

Y Scaling: Method Defined: Scale to the Nth Largest Target: 1
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Lab Name: Job No.:

SDG No.:

Instrument ID:

Analysis Batch Number:

HPLC/IC ANALYSIS RUN LOG

DILUTION

FACTOR

COLUMN IDDATE ANALYZEDLAB SAMPLE ID CLIENT SAMPLE ID LAB FILE ID

TestAmerica Knoxville 140-12815-1

1500

22408

Start Date:

End Date: 08/01/2018  12:21

08/01/2018  09:59

IC 140-22408/1 AS22108/01/2018  09:59 1140-0008938-00
1.d

IC 140-22408/2 AS22108/01/2018  10:16 2140-0008938-00
2.d

IC 140-22408/3 AS22108/01/2018  10:34 3140-0008938-00
3.d

IC 140-22408/4 AS22108/01/2018  10:51 4140-0008938-00
4.d

IC 140-22408/5 AS22108/01/2018  11:09 5140-0008938-00
5.d

IC 140-22408/6 AS22108/01/2018  11:26 6140-0008938-00
6.d

IC 140-22408/7 AS22108/01/2018  11:43 7140-0008938-00
7.d

ICV 140-22408/8 AS22108/01/2018  12:03 8140-0008938-00
8.d

ICB 140-22408/9 AS22108/01/2018  12:21 9140-0008938-00
9.d

0050/26A
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Lab Name: Job No.:

SDG No.:

Instrument ID:

Analysis Batch Number:

HPLC/IC ANALYSIS RUN LOG

DILUTION

FACTOR

COLUMN IDDATE ANALYZEDLAB SAMPLE ID CLIENT SAMPLE ID LAB FILE ID

TestAmerica Knoxville 140-12815-1

1500

24330

Start Date:

End Date: 10/09/2018  15:10

10/09/2018  07:58

CCV 140-24330/1 AS22110/09/2018  07:58 11140-0009606-0
01.d

CCB 140-24330/2 AS22110/09/2018  08:16 12140-0009606-0
02.d

LCS 140-24313/1-A AS22110/09/2018  08:33 13140-0009606-0
03.d

LCSD 140-24313/2-A AS22110/09/2018  08:50 14140-0009606-0
04.d

MB 140-24313/3-A AS22110/09/2018  09:08 15140-0009606-0
05.d

ZZZZZ AS22210/09/2018  09:25

ZZZZZ AS22210/09/2018  09:46

ZZZZZ AS22210/09/2018  10:03

ZZZZZ AS22210/09/2018  10:20

ZZZZZ AS22210/09/2018  10:38

ZZZZZ AS22210/09/2018  10:55

ZZZZZ AS22210/09/2018  11:13

CCV 140-24330/13 AS22110/09/2018  11:30 23140-0009606-0
13.d

CCB 140-24330/14 AS22110/09/2018  11:47 24140-0009606-0
14.d

140-12815-1 AS22210/09/2018  12:05 25140-0009606-0
15.d

140-12815-1 AS22200010/09/2018  12:22 26140-0009606-0
16.d

140-12815-2 AS22250010/09/2018  12:40 27140-0009606-0
17.d

140-12815-2 MS AS22250010/09/2018  12:57 28140-0009606-0
18.d

140-12815-2 MSD AS22250010/09/2018  13:14 29140-0009606-0
19.d

140-12815-3 AS22200010/09/2018  13:32 30140-0009606-0
20.d

140-12815-4 AS22210/09/2018  13:49 31140-0009606-0
21.d

140-12815-4 AS22100010/09/2018  14:07 32140-0009606-0
22.d

140-12815-4 AS225000010/09/2018  14:36 33140-0009606-0
23.d

CCV 140-24330/24 AS22110/09/2018  14:53 34140-0009606-0
24.d

CCB 140-24330/25 AS22110/09/2018  15:10 35140-0009606-0
25.d

0050/26A
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Lab Name: Job No.:

SDG No.:

HPLC/IC BATCH WORKSHEET

140-12815-1

Batch Number: Batch Analyst:Batch Start Date:

Batch End Date:

Humphrey, Jon M

10/09/18  00:00

10/09/18  00:0024313

Batch Method:

TestAmerica Knoxville

0050/26A

Lab Sample ID Client Sample ID Method Chain Basis InitialAmount FinalAmount ReceivedpH

1 Sample 100 mL0050/26A, 
0050/26A

LCS 140-24313/1

1 Sample 100 mL0050/26A, 
0050/26A

LCSD 
140-24313/2

1 Sample 100 mL0050/26A, 
0050/26A

MB 140-24313/3

M26-1 1 Sample 370 mL < 2 SU0050/26A, 
0050/26A

T140-12815-A-1

M26-2 1 Sample 380 mL < 2 SU0050/26A, 
0050/26A

T140-12815-A-2

M26-2 1 Sample 380 mL < 2 SU0050/26A, 
0050/26A

T140-12815-A-2 
MS

M26-2 1 Sample 380 mL < 2 SU0050/26A, 
0050/26A

T140-12815-A-2 
MSD

M26-3 1 Sample 325 mL < 2 SU0050/26A, 
0050/26A

T140-12815-A-3

M26-REAGENT 
BLANK

1 Sample 100 mL < 2 SU0050/26A, 
0050/26A

T140-12815-A-4

Batch Notes

Batch Comment R7NA81995

NaOH Lot # 85INNaOH 10NP_00001

pH Paper ID HC849161

Basis Basis Description

T Total/NA

The pound sign (#) in the amount added field denotes that the reagent was used undiluted. All calculations are performed using the stated concentration for 
this reagent.

Page 1 of 10050/26A
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Method 8A
Determination of Sulfuric Acid and 
Sulfur Dioxide Emissions by Method 

8A
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HPLC/IC LAB CONTROL SAMPLE RECOVERY
FORM III

Job No.:Lab Name:

SDG No.:

Level:Matrix: Low

140-12815-1

Lab File ID: 12140-0009644-004.dAir

Lab ID: LCS 140-24428/2-A Client ID:

TestAmerica Knoxville

REC 
%
REC

QC
LIMITSCONCENTRATION

(ug/Sample)

SPIKE
ADDED

(ug/Sample)
#

LCS LCS

COMPOUND
Sulfate 500 507.8 90-110102

FORM III 8A

# Column to be used to flag recovery and RPD values
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HPLC/IC MATRIX SPIKE RECOVERY
FORM III

Job No.:Lab Name:

SDG No.:

Level:Matrix: Low

140-12815-1

Lab File ID: 16140-0009644-008.dAir

Lab ID: 140-12815-6 MS Client ID: CCM-2 MS

TestAmerica Knoxville

LIMITS
COMPOUND

CONCENTRATION %
REC

QC

REC

SAMPLE
CONCENTRATION

SPIKE
ADDED

(ug/Sample) (ug/Sample) (ug/Sample)
#

MS MS

27000 54460 75-125Sulfate 10326600

FORM III 8A

# Column to be used to flag recovery and RPD values
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HPLC/IC MATRIX SPIKE DUPLICATE RECOVERY
FORM III

Job No.:Lab Name:

SDG No.:

Level:Matrix: Low

140-12815-1

Lab File ID: 17140-0009644-009.dAir

Lab ID: 140-12815-6 MSD Client ID: CCM-2 MSD

TestAmerica Knoxville

COMPOUND

SPIKE
ADDED CONCENTRATION %

REC
%
RPD

QC LIMITS

RPD REC (ug/Sample) (ug/Sample)
#

MSD MSD

27000 53760 20 75-125Sulfate 1101

FORM III 8A

# Column to be used to flag recovery and RPD values
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FORM IV
HPLC/IC METHOD BLANK SUMMARY

Lab Name:

SDG No.:

Job No.: 140-12815-1TestAmerica Knoxville

Instrument ID:

Level:(Low/Med)

Date Extracted:

Date Analyzed: 10/12/2018  12:48

10/12/2018  00:00

Low

320

Lab File ID: 11140-0009644-003.d Lab Sample ID: MB 140-24428/1-A

Matrix: Air

THIS METHOD BLANK APPLIES TO THE FOLLOWING SAMPLES:

LAB SAMPLE ID
LAB

FILE ID DATE ANALYZEDCLIENT SAMPLE ID
 10/12/2018  13:0812140-00096

44-004.d
LCS 140-24428/2-A

 10/12/2018  13:4714140-00096
44-006.d

140-12815-5CCM-1

 10/12/2018  14:0715140-00096
44-007.d

140-12815-6CCM-2

 10/12/2018  14:2716140-00096
44-008.d

140-12815-6 MSCCM-2 MS

 10/12/2018  14:4617140-00096
44-009.d

140-12815-6 MSDCCM-2 MSD

 10/12/2018  15:0618140-00096
44-010.d

140-12815-7CCM-3

 10/12/2018  15:2619140-00096
44-011.d

140-12815-8CCM-REAGENT BLANK

FORM IV 8A
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FORM I
HPLC/IC ORGANICS ANALYSIS DATA SHEET

Client Sample ID:

Lab Name: Job No.:

CCM-1

SDG No.:

140-12815-1

Lab Sample ID: 140-12815-5

TestAmerica Knoxville

Matrix: 14140-0009644-006.dLab File ID:

Date Collected:8AAnalysis Method:

Air

09/18/2018  00:00

Con. Extract Vol.:

Injection Volume:

GPC Cleanup:(Y/N)

Date Extracted:

Date Analyzed:

Dilution Factor: 200

Extraction Method: 8A 10/12/2018  00:00

10/12/2018  13:47

22(mL)

1(uL)

Sample wt/vol: 1(Sample)

% Moisture:

GC Column: ID:AS22

N

Analysis Batch No.: 24430 ug/SampleUnits:

CAS NO. COMPOUND NAME RESULT Q MDLRL

4400 79214808-79-8 Sulfate 20700

FORM I 8A
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Report Date: 12-Oct-2018 15:44:32 Chrom Revision: 2.3  09-Aug-2018 15:33:44

TestAmerica Knoxville

Target Compound Quantitation Report

Data File: \\ChromNA\Knoxville\ChromData\320\20181012-9644.b\14140-0009644-006.d

Lims ID: 140-12815-A-5-A          

Client ID: CCM-1

Sample Type: Client

Inject. Date: 12-Oct-2018 13:47:00 ALS Bottle#: 0 Worklist Smp#: 6

Injection Vol: 1.0 ul Dil. Factor: 200.0000   

Sample Info: 140-0009644-006

Misc. Info.: 14 140-12815-a-5-a

Operator ID: Instrument ID: 320

Method: \\ChromNA\Knoxville\ChromData\320\20181012-9644.b\Anions_320.m

Limit Group: IC 8A ICAL

Last Update: 12-Oct-2018 15:44:28 Calib Date: 29-Sep-2018 11:26:00

Integrator: Falcon

Quant Method: External Standard Quant By: Initial Calibration

Last ICal File: \\ChromNA\Knoxville\ChromData\320\20180929-9518.b\7140-0009518-007.d

Column 1 : Det: IC

Process Host: XAWRK007

First Level Reviewer: humphreyj Date: 12-Oct-2018 14:42:20

Compound
RT

(min.)
Exp RT
(min.)

Dlt RT
(min.) Response

OnCol Amt
ug/ml Flags

    7 Sulfate    11.083    11.092    -0.009     60988839        4.71      M

S  18 Sulfuric acid        4.80       

QC Flag Legend
Review Flags

  M - Manually Integrated
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Report Date: 12-Oct-2018 15:44:32 Chrom Revision: 2.3  09-Aug-2018 15:33:44

TestAmerica Knoxville
Data File: \\ChromNA\Knoxville\ChromData\320\20181012-9644.b\14140-0009644-006.d

Injection Date: 12-Oct-2018 13:47:00 Instrument ID: 320 Operator ID:

Lims ID: 140-12815-A-5-A          Lab Sample ID: 140-12815-5              Worklist Smp#: 6

Client ID: CCM-1

Injection Vol: 1.0 ul Dil. Factor: 200.0000   ALS Bottle#: 0

Method: Anions_320 Limit Group: IC 8A ICAL
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Report Date: 12-Oct-2018 15:44:32 Chrom Revision: 2.3  09-Aug-2018 15:33:44
Manual Integration/User Assign Peak Report

TestAmerica Knoxville

Data File: \\ChromNA\Knoxville\ChromData\320\20181012-9644.b\14140-0009644-006.d

Injection Date: 12-Oct-2018 13:47:00 Instrument ID: 320

Lims ID: 140-12815-A-5-A          Lab Sample ID: 140-12815-5              

Client ID: CCM-1

Operator ID: ALS Bottle#: 0 Worklist Smp#: 6

Injection Vol: 1.0 ul Dil. Factor: 200.0000   

Method: Anions_320 Limit Group: IC 8A ICAL

Column: Detector IC

    7 Sulfate, CAS: 14808-79-8
Signal: 1

Processing Integration Results

RT:  11.08

Area: 60613286

Amount:    4.677954

Amount Units: ug/ml

10.3 10.7 11.1 11.5 11.9 12.3
Min

-1

2

5

8

11

14

17

20

23

26

29

32

Y
 (

 X
1

0
0

0
0

0
)

14140-0009644-006, 14140-0009644-006.d

 1
1

.0
8

3

Manual Integration Results

RT:  11.08

Area: 60988839

Amount:    4.706119

Amount Units: ug/ml
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Reviewer: humphreyj, 12-Oct-2018 14:42:15

Audit Action: Manually Integrated Audit Reason: Baseline Smoothing
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FORM I
HPLC/IC ORGANICS ANALYSIS DATA SHEET

Client Sample ID:

Lab Name: Job No.:

CCM-2

SDG No.:

140-12815-1

Lab Sample ID: 140-12815-6

TestAmerica Knoxville

Matrix: 15140-0009644-007.dLab File ID:

Date Collected:8AAnalysis Method:

Air

09/18/2018  00:00

Con. Extract Vol.:

Injection Volume:

GPC Cleanup:(Y/N)

Date Extracted:

Date Analyzed:

Dilution Factor: 200

Extraction Method: 8A 10/12/2018  00:00

10/12/2018  14:07

27(mL)

1(uL)

Sample wt/vol: 1(Sample)

% Moisture:

GC Column: ID:AS22

N

Analysis Batch No.: 24430 ug/SampleUnits:

CAS NO. COMPOUND NAME RESULT Q MDLRL

5400 97214808-79-8 Sulfate 26600

FORM I 8A
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Report Date: 12-Oct-2018 15:44:32 Chrom Revision: 2.3  09-Aug-2018 15:33:44

TestAmerica Knoxville

Target Compound Quantitation Report

Data File: \\ChromNA\Knoxville\ChromData\320\20181012-9644.b\15140-0009644-007.d

Lims ID: 140-12815-A-6-A          

Client ID: CCM-2

Sample Type: Client

Inject. Date: 12-Oct-2018 14:07:00 ALS Bottle#: 0 Worklist Smp#: 7

Injection Vol: 1.0 ul Dil. Factor: 200.0000   

Sample Info: 140-0009644-007

Misc. Info.: 15 140-12815-a-6-a

Operator ID: Instrument ID: 320

Method: \\ChromNA\Knoxville\ChromData\320\20181012-9644.b\Anions_320.m

Limit Group: IC 8A ICAL

Last Update: 12-Oct-2018 15:44:28 Calib Date: 29-Sep-2018 11:26:00

Integrator: Falcon

Quant Method: External Standard Quant By: Initial Calibration

Last ICal File: \\ChromNA\Knoxville\ChromData\320\20180929-9518.b\7140-0009518-007.d

Column 1 : Det: IC

Process Host: XAWRK007

First Level Reviewer: humphreyj Date: 12-Oct-2018 14:42:42

Compound
RT

(min.)
Exp RT
(min.)

Dlt RT
(min.) Response

OnCol Amt
ug/ml Flags

    1 Fluoride     3.083 ND       

    2 Chloride     4.508 ND       

    3 Nitrite as N     5.592     5.467     0.125      1130328          NC       

    4 Bromide     6.575 ND       

    5 Nitrate as N     7.375 ND       

    6 Orthophosphate as P     9.733 ND       

    7 Sulfate    11.092    11.092     0.000     63905416        4.92      M

    8 Iodide    15.100 ND       

S  15 Hydro Fluoric Acid     0.000 ND       

S  14 Hydrogen Chloride     0.000 ND       

S  16 Nitrite as NO2     0.000 ND       

S  18 Sulfuric acid        5.03       

S  17 Nitrate as NO3     0.000 ND       

S  10 Sulfur        1.64       

S   9 Chlorine     0.000 ND       

S  11 Iodine     0.000 ND       

S  13 Fluorine     0.000 ND       

S  12 Br     0.000 ND       

QC Flag Legend
Processing Flags

  NC - Not Calibrated

Review Flags

  M - Manually Integrated
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Report Date: 12-Oct-2018 15:44:32 Chrom Revision: 2.3  09-Aug-2018 15:33:44

TestAmerica Knoxville
Data File: \\ChromNA\Knoxville\ChromData\320\20181012-9644.b\15140-0009644-007.d

Injection Date: 12-Oct-2018 14:07:00 Instrument ID: 320 Operator ID:

Lims ID: 140-12815-A-6-A          Lab Sample ID: 140-12815-6              Worklist Smp#: 7

Client ID: CCM-2

Injection Vol: 1.0 ul Dil. Factor: 200.0000   ALS Bottle#: 0

Method: Anions_320 Limit Group: IC 8A ICAL
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Report Date: 12-Oct-2018 15:44:32 Chrom Revision: 2.3  09-Aug-2018 15:33:44
Manual Integration/User Assign Peak Report

TestAmerica Knoxville

Data File: \\ChromNA\Knoxville\ChromData\320\20181012-9644.b\15140-0009644-007.d

Injection Date: 12-Oct-2018 14:07:00 Instrument ID: 320

Lims ID: 140-12815-A-6-A          Lab Sample ID: 140-12815-6              

Client ID: CCM-2

Operator ID: ALS Bottle#: 0 Worklist Smp#: 7

Injection Vol: 1.0 ul Dil. Factor: 200.0000   

Method: Anions_320 Limit Group: IC 8A ICAL

Column: Detector IC

    7 Sulfate, CAS: 14808-79-8
Signal: 1

Processing Integration Results

RT:  11.09

Area: 63816558

Amount:    4.917828

Amount Units: ug/ml
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Manual Integration Results

RT:  11.09

Area: 63905416

Amount:    4.924470

Amount Units: ug/ml
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Reviewer: humphreyj, 12-Oct-2018 14:42:39

Audit Action: Manually Integrated Audit Reason: Baseline Smoothing
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FORM I
HPLC/IC ORGANICS ANALYSIS DATA SHEET

Client Sample ID:

Lab Name: Job No.:

CCM-3

SDG No.:

140-12815-1

Lab Sample ID: 140-12815-7

TestAmerica Knoxville

Matrix: 18140-0009644-010.dLab File ID:

Date Collected:8AAnalysis Method:

Air

09/19/2018  00:00

Con. Extract Vol.:

Injection Volume:

GPC Cleanup:(Y/N)

Date Extracted:

Date Analyzed:

Dilution Factor: 200

Extraction Method: 8A 10/12/2018  00:00

10/12/2018  15:06

26(mL)

1(uL)

Sample wt/vol: 1(Sample)

% Moisture:

GC Column: ID:AS22

N

Analysis Batch No.: 24430 ug/SampleUnits:

CAS NO. COMPOUND NAME RESULT Q MDLRL

5200 93614808-79-8 Sulfate 19500

FORM I 8A
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Report Date: 12-Oct-2018 15:44:34 Chrom Revision: 2.3  09-Aug-2018 15:33:44

TestAmerica Knoxville

Target Compound Quantitation Report

Data File: \\ChromNA\Knoxville\ChromData\320\20181012-9644.b\18140-0009644-010.d

Lims ID: 140-12815-A-7-A          

Client ID: CCM-3

Sample Type: Client

Inject. Date: 12-Oct-2018 15:06:00 ALS Bottle#: 0 Worklist Smp#: 10

Injection Vol: 1.0 ul Dil. Factor: 200.0000   

Sample Info: 140-0009644-010

Misc. Info.: 18 140-12815-a-7-a

Operator ID: Instrument ID: 320

Method: \\ChromNA\Knoxville\ChromData\320\20181012-9644.b\Anions_320.m

Limit Group: IC 8A ICAL

Last Update: 12-Oct-2018 15:44:28 Calib Date: 29-Sep-2018 11:26:00

Integrator: Falcon

Quant Method: External Standard Quant By: Initial Calibration

Last ICal File: \\ChromNA\Knoxville\ChromData\320\20180929-9518.b\7140-0009518-007.d

Column 1 : Det: IC

Process Host: XAWRK007

First Level Reviewer: humphreyj Date: 12-Oct-2018 15:43:58

Compound
RT

(min.)
Exp RT
(min.)

Dlt RT
(min.) Response

OnCol Amt
ug/ml Flags

    7 Sulfate    11.117    11.092     0.025     48326566        3.75      M

S  18 Sulfuric acid        3.83       

QC Flag Legend
Review Flags

  M - Manually Integrated
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Report Date: 12-Oct-2018 15:44:34 Chrom Revision: 2.3  09-Aug-2018 15:33:44

TestAmerica Knoxville
Data File: \\ChromNA\Knoxville\ChromData\320\20181012-9644.b\18140-0009644-010.d

Injection Date: 12-Oct-2018 15:06:00 Instrument ID: 320 Operator ID:

Lims ID: 140-12815-A-7-A          Lab Sample ID: 140-12815-7              Worklist Smp#: 10

Client ID: CCM-3

Injection Vol: 1.0 ul Dil. Factor: 200.0000   ALS Bottle#: 0

Method: Anions_320 Limit Group: IC 8A ICAL
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Report Date: 12-Oct-2018 15:44:34 Chrom Revision: 2.3  09-Aug-2018 15:33:44
Manual Integration/User Assign Peak Report

TestAmerica Knoxville

Data File: \\ChromNA\Knoxville\ChromData\320\20181012-9644.b\18140-0009644-010.d

Injection Date: 12-Oct-2018 15:06:00 Instrument ID: 320

Lims ID: 140-12815-A-7-A          Lab Sample ID: 140-12815-7              

Client ID: CCM-3

Operator ID: ALS Bottle#: 0 Worklist Smp#: 10

Injection Vol: 1.0 ul Dil. Factor: 200.0000   

Method: Anions_320 Limit Group: IC 8A ICAL

Column: Detector IC

    7 Sulfate, CAS: 14808-79-8
Signal: 1

Processing Integration Results

RT:  11.12

Area: 48640749

Amount:    3.774129

Amount Units: ug/ml
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Manual Integration Results

RT:  11.12

Area: 48326566

Amount:    3.750254

Amount Units: ug/ml

10.4 10.6 10.8 11.0 11.2 11.4 11.6 11.8 12.0 12.2
Min

RT

-1

1

3

5

7

9

11

13

15

17

19

21

23

25

27

Y
 (

 X
1

0
0

0
0

0
)

18140-0009644-010, 18140-0009644-010.d

 1
1

.1
1

7

Reviewer: humphreyj, 12-Oct-2018 15:43:53

Audit Action: Manually Integrated Audit Reason: Baseline Smoothing
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FORM I
HPLC/IC ORGANICS ANALYSIS DATA SHEET

Client Sample ID:

Lab Name: Job No.:

CCM-REAGENT BLANK

SDG No.:

140-12815-1

Lab Sample ID: 140-12815-8

TestAmerica Knoxville

Matrix: 19140-0009644-011.dLab File ID:

Date Collected:8AAnalysis Method:

Air

09/19/2018  00:00

Con. Extract Vol.:

Injection Volume:

GPC Cleanup:(Y/N)

Date Extracted:

Date Analyzed:

Dilution Factor: 20

Extraction Method: 8A 10/12/2018  00:00

10/12/2018  15:26

100(mL)

1(uL)

Sample wt/vol: 1(Sample)

% Moisture:

GC Column: ID:AS22

N

Analysis Batch No.: 24430 ug/SampleUnits:

CAS NO. COMPOUND NAME RESULT Q MDLRL

2000 36014808-79-8 Sulfate ND

FORM I 8A
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Report Date: 12-Oct-2018 15:44:35 Chrom Revision: 2.3  09-Aug-2018 15:33:44

TestAmerica Knoxville

Target Compound Quantitation Report

Data File: \\ChromNA\Knoxville\ChromData\320\20181012-9644.b\19140-0009644-011.d

Lims ID: 140-12815-A-8-A          

Client ID: CCM-REAGENT BLANK

Sample Type: Client

Inject. Date: 12-Oct-2018 15:26:00 ALS Bottle#: 0 Worklist Smp#: 11

Injection Vol: 1.0 ul Dil. Factor: 20.0000    

Sample Info: 140-0009644-011

Misc. Info.: 19 140-12815-a-8-a

Operator ID: Instrument ID: 320

Method: \\ChromNA\Knoxville\ChromData\320\20181012-9644.b\Anions_320.m

Limit Group: IC 8A ICAL

Last Update: 12-Oct-2018 15:44:28 Calib Date: 29-Sep-2018 11:26:00

Integrator: Falcon

Quant Method: External Standard Quant By: Initial Calibration

Last ICal File: \\ChromNA\Knoxville\ChromData\320\20180929-9518.b\7140-0009518-007.d

Column 1 : Det: IC

Process Host: XAWRK007

Compound
RT

(min.)
Exp RT
(min.)

Dlt RT
(min.) Response

OnCol Amt
ug/ml Flags

    7 Sulfate    11.092 ND       

S  18 Sulfuric acid     0.000 ND       
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Report Date: 12-Oct-2018 15:44:35 Chrom Revision: 2.3  09-Aug-2018 15:33:44

TestAmerica Knoxville
Data File: \\ChromNA\Knoxville\ChromData\320\20181012-9644.b\19140-0009644-011.d

Injection Date: 12-Oct-2018 15:26:00 Instrument ID: 320 Operator ID:

Lims ID: 140-12815-A-8-A          Lab Sample ID: 140-12815-8              Worklist Smp#: 11

Client ID: CCM-REAGENT BLANK

Injection Vol: 1.0 ul Dil. Factor: 20.0000    ALS Bottle#: 0

Method: Anions_320 Limit Group: IC 8A ICAL
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FORM VI

Lab Name: Job No.:

Calibration ID:

SDG No.:

Instrument ID: Heated Purge: (Y/N)

HPLC/IC BY EXTERNAL STANDARD - INITIAL CALIBRATION DATA

TestAmerica Knoxville 140-12815-1

320

Analy Batch No.: 24062

1698Calibration Start Date: Calibration End Date:09/29/2018  09:09

N

09/29/2018  11:26

GC Column: AS22 ID:

RETENTION TIME SUMMARY

Calibration Files:

LEVEL: LAB SAMPLE ID: LAB FILE ID:
Level 1 IC 140-24062/1 1140-0009518-001.d
Level 2 IC 140-24062/2 2140-0009518-002.d
Level 3 IC 140-24062/3 3140-0009518-003.d
Level 4 IC 140-24062/4 4140-0009518-004.d
Level 5 IC 140-24062/5 5140-0009518-005.d
Level 6 IC 140-24062/6 6140-0009518-006.d
Level 7 IC 140-24062/7 7140-0009518-007.d

ANALYTE LVL 1 LVL 2 LVL 3 LVL 4 LVL 5 LVL 6 LVL 7 AVG RTRT WINDOW

Sulfate 11.17710.624 - 11.74311.200 11.208 11.192 11.183 11.167 11.142 11.150
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FORM VI

Lab Name: Job No.:

Calibration ID:

SDG No.:

Instrument ID: GC Column: Heated Purge: (Y/N)

HPLC/IC BY EXTERNAL STANDARD - INITIAL CALIBRATION DATA

TestAmerica Knoxville 140-12815-1

320

Analy Batch No.: 24062

1698Calibration Start Date: Calibration End Date:09/29/2018  09:09

N

09/29/2018  11:26

AS22 ID:

CURVE EVALUATION

Calibration Files:

LEVEL: LAB SAMPLE ID: LAB FILE ID:
1Level IC 140-24062/1 1140-0009518-001.d
2Level IC 140-24062/2 2140-0009518-002.d
3Level IC 140-24062/3 3140-0009518-003.d
4Level IC 140-24062/4 4140-0009518-004.d
5Level IC 140-24062/5 5140-0009518-005.d
6Level IC 140-24062/6 6140-0009518-006.d
7Level IC 140-24062/7 7140-0009518-007.d

MIN R^2
OR COD

#R^2
OR COD

MAX
%RSD

#%RSD#COEFFICIENT

M2M1B

CURVE
TYPE

LVL 4LVL 3LVL 2LVL 1

CFANALYTE MIN CF

LVL 5 LVL 6 LVL 7

Sulfate Qua 1.0000 0.990014568150 12634184 12962147 12868015
13178628 13886862 15280869

305439.120 12452419.3 93953.3435

FORM VI 8A

Note: The M1 coefficient is the same as Ave CF for an Ave curve type.
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FORM VI

Lab Name: Job No.:

Calibration ID:

SDG No.:

Instrument ID: Heated Purge: (Y/N)

HPLC/IC BY EXTERNAL STANDARD - INITIAL CALIBRATION DATA

TestAmerica Knoxville 140-12815-1

320

Analy Batch No.: 24062

1698Calibration Start Date: Calibration End Date:09/29/2018  09:09

N

09/29/2018  11:26

GC Column: AS22 ID:

RESPONSE AND CONCENTRATION

Calibration Files:

LEVEL: LAB SAMPLE ID: LAB FILE ID:
Level 1 IC 140-24062/1 1140-0009518-001.d
Level 2 IC 140-24062/2 2140-0009518-002.d
Level 3 IC 140-24062/3 3140-0009518-003.d
Level 4 IC 140-24062/4 4140-0009518-004.d
Level 5 IC 140-24062/5 5140-0009518-005.d
Level 6 IC 140-24062/6 6140-0009518-006.d
Level 7 IC 140-24062/7 7140-0009518-007.d

CURVE
TYPE

RESPONSEANALYTE CONCENTRATION (UG/ML)

LVL 1 LVL 1LVL 2 LVL 2LVL 3 LVL 3LVL 4 LVL 4LVL 5 LVL 5
LVL 6 LVL 6LVL 7 LVL 7

QuaSulfate 2913630
208302931

6317092
458426068

12962147 38604046 98839712 0.200
15.0

0.500
30.0

1.00 3.00 7.50

Curve Type Legend:
Qua = Quadratic
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Report Date: 29-Sep-2018 16:39:16 Chrom Revision: 2.3  09-Aug-2018 15:33:44

TestAmerica Knoxville

Target Compound Quantitation Report

Data File: \\ChromNA\Knoxville\ChromData\320\20180929-9518.b\1140-0009518-001.d

Lims ID: IC STD1                  

Client ID:

Sample Type: IC Calib Level: 1

Inject. Date: 29-Sep-2018 09:09:00 ALS Bottle#: 0 Worklist Smp#: 1

Injection Vol: 1.0 ul Dil. Factor: 1.0000     

Sample Info: 140-0009518-001

Misc. Info.: 1 ic std1

Operator ID: Instrument ID: 320

Sublist: chrom-Anions_320*sub6

Method: \\ChromNA\Knoxville\ChromData\320\20180929-9518.b\Anions_320.m

Limit Group: IC 8A ICAL

Last Update: 29-Sep-2018 16:39:08 Calib Date: 29-Sep-2018 11:26:00

Integrator: Falcon

Quant Method: External Standard Quant By: Initial Calibration

Last ICal File: \\ChromNA\Knoxville\ChromData\320\20180929-9518.b\7140-0009518-007.d

Column 1 : Det: IC

Process Host: CTX1003

First Level Reviewer: humphreyj Date: 29-Sep-2018 13:35:16

Compound
RT

(min.)
Exp RT
(min.)

Dlt RT
(min.) Response

Cal Amt
ug/ml

OnCol Amt
ug/ml Flags

    1 Fluoride     3.133     3.133     0.000      3076238          NC          NC       

    2 Chloride     4.600     4.608    -0.008      1673609          NC          NC      M

    3 Nitrite as N     5.575     5.592    -0.017      1666223          NC          NC       

    4 Bromide     6.758     6.792    -0.034      1777745          NC          NC       

    5 Nitrate as N     7.633     7.650    -0.017      2893242          NC          NC      M

    6 Orthophosphate as P     9.858     9.825     0.033      2848826          NC          NC      M

    7 Sulfate    11.200    11.183     0.017      2913630      0.2000      0.2091      M

    8 Iodide    15.592    15.550     0.042       874438          NC          NC      M

S  15 Hydro Fluoric Acid     0.000      0.1053 ND       

S  14 Hydrogen Chloride     0.000      0.1028 ND       

S  16 Nitrite as NO2     0.000      0.1642 ND       

S  18 Sulfuric acid      0.2042      0.2135       

S  17 Nitrate as NO3     0.000      0.2213 ND       

S  10 Sulfur      0.0668      0.0698       

S   9 Chlorine     0.000      0.1000 ND       

S  11 Iodine     0.000      0.2000 ND       

S  13 Fluorine     0.000      0.1000 ND       

S  12 Br     0.000      0.2000 ND       

QC Flag Legend
Processing Flags

  NC - Not Calibrated

Review Flags

  M - Manually Integrated

Reagents:

85L19056ICALP_00020 Amount Added:  10.00 Units: mL
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Report Date: 29-Sep-2018 16:39:16 Chrom Revision: 2.3  09-Aug-2018 15:33:44

TestAmerica Knoxville
Data File: \\ChromNA\Knoxville\ChromData\320\20180929-9518.b\1140-0009518-001.d

Injection Date: 29-Sep-2018 09:09:00 Instrument ID: 320 Operator ID:

Lims ID: IC STD1                  Worklist Smp#: 1

Client ID:

Injection Vol: 1.0 ul Dil. Factor: 1.0000     ALS Bottle#: 0

Method: Anions_320 Limit Group: IC 8A ICAL
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Report Date: 29-Sep-2018 16:39:16 Chrom Revision: 2.3  09-Aug-2018 15:33:44
Manual Integration/User Assign Peak Report

TestAmerica Knoxville

Data File: \\ChromNA\Knoxville\ChromData\320\20180929-9518.b\1140-0009518-001.d

Injection Date: 29-Sep-2018 09:09:00 Instrument ID: 320

Lims ID: IC STD1                  

Client ID:

Operator ID: ALS Bottle#: 0 Worklist Smp#: 1

Injection Vol: 1.0 ul Dil. Factor: 1.0000     

Method: Anions_320 Limit Group: IC 8A ICAL

Column: Detector IC

    7 Sulfate, CAS: 14808-79-8
Signal: 1

Processing Integration Results

RT:  11.20

Area: 3001586

Amount:    0.239141

Amount Units: ug/ml
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Manual Integration Results

RT:  11.20

Area: 2913630

Amount:    0.209123

Amount Units: ug/ml
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Reviewer: humphreyj, 29-Sep-2018 13:34:48

Audit Action: Manually Integrated Audit Reason: Baseline Smoothing
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Report Date: 29-Sep-2018 16:39:26 Chrom Revision: 2.3  09-Aug-2018 15:33:44

TestAmerica Knoxville

Target Compound Quantitation Report

Data File: \\ChromNA\Knoxville\ChromData\320\20180929-9518.b\2140-0009518-002.d

Lims ID: IC STD2                  

Client ID:

Sample Type: IC Calib Level: 2

Inject. Date: 29-Sep-2018 09:32:00 ALS Bottle#: 0 Worklist Smp#: 2

Injection Vol: 1.0 ul Dil. Factor: 1.0000     

Sample Info: 140-0009518-002

Misc. Info.: 2 ic std2

Operator ID: Instrument ID: 320

Sublist: chrom-Anions_320*sub6

Method: \\ChromNA\Knoxville\ChromData\320\20180929-9518.b\Anions_320.m

Limit Group: IC 8A ICAL

Last Update: 29-Sep-2018 16:39:18 Calib Date: 29-Sep-2018 11:26:00

Integrator: Falcon

Quant Method: External Standard Quant By: Initial Calibration

Last ICal File: \\ChromNA\Knoxville\ChromData\320\20180929-9518.b\7140-0009518-007.d

Column 1 : Det: IC

Process Host: CTX1003

First Level Reviewer: wasmundd Date: 29-Sep-2018 16:28:44

Compound
RT

(min.)
Exp RT
(min.)

Dlt RT
(min.) Response

Cal Amt
ug/ml

OnCol Amt
ug/ml Flags

    1 Fluoride     3.133     3.133     0.000      6315234          NC          NC      M

    2 Chloride     4.608     4.608     0.000      4235791          NC          NC      M

    3 Nitrite as N     5.583     5.592    -0.009      3175289          NC          NC      M

    4 Bromide     6.783     6.792    -0.009      3686149          NC          NC      M

    5 Nitrate as N     7.658     7.650     0.008      5975586          NC          NC      M

    6 Orthophosphate as P     9.850     9.825     0.025      7190919          NC          NC      M

    7 Sulfate    11.208    11.183     0.025      6317092      0.5000      0.4810      M

    8 Iodide    15.575    15.550     0.025      2090208          NC          NC      M

S  15 Hydro Fluoric Acid     0.000      0.2633 ND       

S  14 Hydrogen Chloride     0.000      0.2571 ND       

S  16 Nitrite as NO2     0.000      0.4106 ND       

S  18 Sulfuric acid      0.5105      0.4911       

S  17 Nitrate as NO3     0.000      0.5534 ND       

S  10 Sulfur      0.1669      0.1606       

S   9 Chlorine     0.000      0.2500 ND       

S  11 Iodine     0.000      0.5000 ND       

S  13 Fluorine     0.000      0.2500 ND       

S  12 Br     0.000      0.5000 ND       

QC Flag Legend
Processing Flags

  NC - Not Calibrated

Review Flags

  M - Manually Integrated

Reagents:

85L29056ICALP_00021 Amount Added:  10.00 Units: mL
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Report Date: 29-Sep-2018 16:39:26 Chrom Revision: 2.3  09-Aug-2018 15:33:44

TestAmerica Knoxville
Data File: \\ChromNA\Knoxville\ChromData\320\20180929-9518.b\2140-0009518-002.d

Injection Date: 29-Sep-2018 09:32:00 Instrument ID: 320 Operator ID:

Lims ID: IC STD2                  Worklist Smp#: 2

Client ID:

Injection Vol: 1.0 ul Dil. Factor: 1.0000     ALS Bottle#: 0

Method: Anions_320 Limit Group: IC 8A ICAL
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Report Date: 29-Sep-2018 16:39:26 Chrom Revision: 2.3  09-Aug-2018 15:33:44
Manual Integration/User Assign Peak Report

TestAmerica Knoxville

Data File: \\ChromNA\Knoxville\ChromData\320\20180929-9518.b\2140-0009518-002.d

Injection Date: 29-Sep-2018 09:32:00 Instrument ID: 320

Lims ID: IC STD2                  

Client ID:

Operator ID: ALS Bottle#: 0 Worklist Smp#: 2

Injection Vol: 1.0 ul Dil. Factor: 1.0000     

Method: Anions_320 Limit Group: IC 8A ICAL

Column: Detector IC

    7 Sulfate, CAS: 14808-79-8
Signal: 1

Processing Integration Results

RT:  11.21

Area: 6706887

Amount:    0.533212

Amount Units: ug/ml
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Manual Integration Results

RT:  11.21

Area: 6317092

Amount:    0.481024

Amount Units: ug/ml
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Reviewer: humphreyj, 29-Sep-2018 13:37:57

Audit Action: Manually Integrated Audit Reason: Baseline Smoothing
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Report Date: 29-Sep-2018 16:39:33 Chrom Revision: 2.3  09-Aug-2018 15:33:44

TestAmerica Knoxville

Target Compound Quantitation Report

Data File: \\ChromNA\Knoxville\ChromData\320\20180929-9518.b\3140-0009518-003.d

Lims ID: IC STD3                  

Client ID:

Sample Type: IC Calib Level: 3

Inject. Date: 29-Sep-2018 09:55:00 ALS Bottle#: 0 Worklist Smp#: 3

Injection Vol: 1.0 ul Dil. Factor: 1.0000     

Sample Info: 140-0009518-003

Misc. Info.: 3 ic std3

Operator ID: Instrument ID: 320

Sublist: chrom-Anions_320*sub6

Method: \\ChromNA\Knoxville\ChromData\320\20180929-9518.b\Anions_320.m

Limit Group: IC 8A ICAL

Last Update: 29-Sep-2018 16:39:29 Calib Date: 29-Sep-2018 11:26:00

Integrator: Falcon

Quant Method: External Standard Quant By: Initial Calibration

Last ICal File: \\ChromNA\Knoxville\ChromData\320\20180929-9518.b\7140-0009518-007.d

Column 1 : Det: IC

Process Host: CTX1003

First Level Reviewer: humphreyj Date: 29-Sep-2018 13:39:55

Compound
RT

(min.)
Exp RT
(min.)

Dlt RT
(min.) Response

Cal Amt
ug/ml

OnCol Amt
ug/ml Flags

    1 Fluoride     3.142     3.142     0.000     13532658          NC          NC       

    2 Chloride     4.600     4.600     0.000      9226028          NC          NC       

    3 Nitrite as N     5.575     5.575     0.000      7400610          NC          NC       

    4 Bromide     6.758     6.758     0.000      7462894          NC          NC       

    5 Nitrate as N     7.617     7.617     0.000     10337754          NC          NC      M

    6 Orthophosphate as P     9.842     9.842     0.000     14526300          NC          NC       

    7 Sulfate    11.192    11.192     0.000     12962147        1.00        1.01       

    8 Iodide    15.633    15.633     0.000      4776399          NC          NC       

S  15 Hydro Fluoric Acid     0.000      0.5266 ND       

S  14 Hydrogen Chloride     0.000      0.5142 ND       

S  16 Nitrite as NO2     0.000      0.8211 ND       

S  18 Sulfuric acid        1.02        1.03       

S  17 Nitrate as NO3     0.000        1.11 ND       

S  10 Sulfur      0.3338      0.3367       

S   9 Chlorine     0.000      0.5000 ND       

S  11 Iodine     0.000        1.00 ND       

S  13 Fluorine     0.000      0.5000 ND       

S  12 Br     0.000        1.00 ND       

QC Flag Legend
Processing Flags

  NC - Not Calibrated

Review Flags

  M - Manually Integrated

Reagents:

85L39056ICALP_00020 Amount Added:  10.00 Units: mL
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Report Date: 29-Sep-2018 16:39:33 Chrom Revision: 2.3  09-Aug-2018 15:33:44

TestAmerica Knoxville
Data File: \\ChromNA\Knoxville\ChromData\320\20180929-9518.b\3140-0009518-003.d

Injection Date: 29-Sep-2018 09:55:00 Instrument ID: 320 Operator ID:

Lims ID: IC STD3                  Worklist Smp#: 3

Client ID:

Injection Vol: 1.0 ul Dil. Factor: 1.0000     ALS Bottle#: 0

Method: Anions_320 Limit Group: IC 8A ICAL
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Report Date: 29-Sep-2018 16:39:48 Chrom Revision: 2.3  09-Aug-2018 15:33:44

TestAmerica Knoxville

Target Compound Quantitation Report

Data File: \\ChromNA\Knoxville\ChromData\320\20180929-9518.b\4140-0009518-004.d

Lims ID: IC STD4                  

Client ID:

Sample Type: IC Calib Level: 4

Inject. Date: 29-Sep-2018 10:17:00 ALS Bottle#: 0 Worklist Smp#: 4

Injection Vol: 1.0 ul Dil. Factor: 1.0000     

Sample Info: 140-0009518-004

Misc. Info.: 4 ic std4

Operator ID: Instrument ID: 320

Sublist: chrom-Anions_320*sub6

Method: \\ChromNA\Knoxville\ChromData\320\20180929-9518.b\Anions_320.m

Limit Group: IC 8A ICAL

Last Update: 29-Sep-2018 16:39:36 Calib Date: 29-Sep-2018 11:26:00

Integrator: Falcon

Quant Method: External Standard Quant By: Initial Calibration

Last ICal File: \\ChromNA\Knoxville\ChromData\320\20180929-9518.b\7140-0009518-007.d

Column 1 : Det: IC

Process Host: CTX1003

First Level Reviewer: humphreyj Date: 29-Sep-2018 13:45:20

Compound
RT

(min.)
Exp RT
(min.)

Dlt RT
(min.) Response

Cal Amt
ug/ml

OnCol Amt
ug/ml Flags

    1 Fluoride     3.133     3.133     0.000     41757246          NC          NC      M

    2 Chloride     4.608     4.608     0.000     26221117          NC          NC     Ma

    3 Nitrite as N     5.592     5.592     0.000     41736418          NC          NC     Ma

    4 Bromide     6.792     6.792     0.000     10955182          NC          NC      M

    5 Nitrate as N     7.650     7.650     0.000     57238526          NC          NC     Ma

    6 Orthophosphate as P     9.825     9.825     0.000     21880216          NC          NC     Ma

    7 Sulfate    11.183    11.183     0.000     38604046        3.00        3.01      M

    8 Iodide    15.550    15.550     0.000      7266130          NC          NC       

S  15 Hydro Fluoric Acid     0.000        1.58 ND       

S  14 Hydrogen Chloride     0.000        1.54 ND       

S  16 Nitrite as NO2     0.000        4.93 ND       

S  18 Sulfuric acid        3.06        3.07       

S  17 Nitrate as NO3     0.000        6.64 ND       

S  10 Sulfur        1.00        1.00       

S   9 Chlorine     0.000        1.50 ND       

S  11 Iodine     0.000        1.50 ND       

S  13 Fluorine     0.000        1.50 ND       

S  12 Br     0.000        1.50 ND       

QC Flag Legend
Processing Flags

  NC - Not Calibrated

Review Flags

  M - Manually Integrated

  a - User Assigned ID

Reagents:

85L49056ICALP_00019 Amount Added:  10.00 Units: mL
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Report Date: 29-Sep-2018 16:39:48 Chrom Revision: 2.3  09-Aug-2018 15:33:44

TestAmerica Knoxville
Data File: \\ChromNA\Knoxville\ChromData\320\20180929-9518.b\4140-0009518-004.d

Injection Date: 29-Sep-2018 10:17:00 Instrument ID: 320 Operator ID:

Lims ID: IC STD4                  Worklist Smp#: 4

Client ID:

Injection Vol: 1.0 ul Dil. Factor: 1.0000     ALS Bottle#: 0

Method: Anions_320 Limit Group: IC 8A ICAL
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Report Date: 29-Sep-2018 16:39:48 Chrom Revision: 2.3  09-Aug-2018 15:33:44
Manual Integration/User Assign Peak Report

TestAmerica Knoxville

Data File: \\ChromNA\Knoxville\ChromData\320\20180929-9518.b\4140-0009518-004.d

Injection Date: 29-Sep-2018 10:17:00 Instrument ID: 320

Lims ID: IC STD4                  

Client ID:

Operator ID: ALS Bottle#: 0 Worklist Smp#: 4

Injection Vol: 1.0 ul Dil. Factor: 1.0000     

Method: Anions_320 Limit Group: IC 8A ICAL

Column: Detector IC

    7 Sulfate, CAS: 14808-79-8
Signal: 1

Processing Integration Results

RT:  11.18

Area: 39491930

Amount:           0

Amount Units: ug/ml
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Manual Integration Results

RT:  11.18

Area: 38604046

Amount:    3.007357

Amount Units: ug/ml
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Reviewer: humphreyj, 29-Sep-2018 13:43:54

Audit Action: Manually Integrated Audit Reason: Baseline Smoothing
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Report Date: 29-Sep-2018 16:39:58 Chrom Revision: 2.3  09-Aug-2018 15:33:44

TestAmerica Knoxville

Target Compound Quantitation Report

Data File: \\ChromNA\Knoxville\ChromData\320\20180929-9518.b\5140-0009518-005.d

Lims ID: IC STD5                  

Client ID:

Sample Type: IC Calib Level: 5

Inject. Date: 29-Sep-2018 10:40:00 ALS Bottle#: 0 Worklist Smp#: 5

Injection Vol: 1.0 ul Dil. Factor: 1.0000     

Sample Info: 140-0009518-005

Misc. Info.: 5 ic std5

Operator ID: Instrument ID: 320

Sublist: chrom-Anions_320*sub6

Method: \\ChromNA\Knoxville\ChromData\320\20180929-9518.b\Anions_320.m

Limit Group: IC 8A ICAL

Last Update: 29-Sep-2018 16:39:51 Calib Date: 29-Sep-2018 11:26:00

Integrator: Falcon

Quant Method: External Standard Quant By: Initial Calibration

Last ICal File: \\ChromNA\Knoxville\ChromData\320\20180929-9518.b\7140-0009518-007.d

Column 1 : Det: IC

Process Host: CTX1003

First Level Reviewer: humphreyj Date: 29-Sep-2018 13:48:08

Compound
RT

(min.)
Exp RT
(min.)

Dlt RT
(min.) Response

Cal Amt
ug/ml

OnCol Amt
ug/ml Flags

    1 Fluoride     3.133     3.133     0.000    110504144          NC          NC      M

    2 Chloride     4.575     4.608    -0.033     67142842          NC          NC       

    3 Nitrite as N     5.550     5.592    -0.042    106614558          NC          NC      M

    4 Bromide     6.717     6.792    -0.075     28170954          NC          NC     Ma

    5 Nitrate as N     7.533     7.650    -0.117    176990946          NC          NC      M

    6 Orthophosphate as P     9.792     9.825    -0.033     58169905          NC          NC       

    7 Sulfate    11.167    11.183    -0.016     98839712        7.50        7.49       

    8 Iodide    15.392    15.550    -0.158     16899166          NC          NC       

S  15 Hydro Fluoric Acid     0.000        3.95 ND       

S  14 Hydrogen Chloride     0.000        3.86 ND       

S  16 Nitrite as NO2     0.000        12.3 ND       

S  18 Sulfuric acid        7.66        7.65       

S  17 Nitrate as NO3     0.000        16.6 ND       

S  10 Sulfur        2.50        2.50       

S   9 Chlorine     0.000        3.75 ND       

S  11 Iodine     0.000        3.75 ND       

S  13 Fluorine     0.000        3.75 ND       

S  12 Br     0.000        3.75 ND       

QC Flag Legend
Processing Flags

  NC - Not Calibrated

Review Flags

  M - Manually Integrated

  a - User Assigned ID

Reagents:

85L59056ICALP_00019 Amount Added:  10.00 Units: mL
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Report Date: 29-Sep-2018 16:39:58 Chrom Revision: 2.3  09-Aug-2018 15:33:44

TestAmerica Knoxville
Data File: \\ChromNA\Knoxville\ChromData\320\20180929-9518.b\5140-0009518-005.d

Injection Date: 29-Sep-2018 10:40:00 Instrument ID: 320 Operator ID:

Lims ID: IC STD5                  Worklist Smp#: 5

Client ID:

Injection Vol: 1.0 ul Dil. Factor: 1.0000     ALS Bottle#: 0

Method: Anions_320 Limit Group: IC 8A ICAL
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Report Date: 29-Sep-2018 16:40:04 Chrom Revision: 2.3  09-Aug-2018 15:33:44

TestAmerica Knoxville

Target Compound Quantitation Report

Data File: \\ChromNA\Knoxville\ChromData\320\20180929-9518.b\6140-0009518-006.d

Lims ID: IC STD6                  

Client ID:

Sample Type: IC Calib Level: 6

Inject. Date: 29-Sep-2018 11:03:00 ALS Bottle#: 0 Worklist Smp#: 6

Injection Vol: 1.0 ul Dil. Factor: 1.0000     

Sample Info: 140-0009518-006

Misc. Info.: 6 ic std6

Operator ID: Instrument ID: 320

Sublist: chrom-Anions_320*sub6

Method: \\ChromNA\Knoxville\ChromData\320\20180929-9518.b\Anions_320.m

Limit Group: IC 8A ICAL

Last Update: 29-Sep-2018 16:40:02 Calib Date: 29-Sep-2018 11:26:00

Integrator: Falcon

Quant Method: External Standard Quant By: Initial Calibration

Last ICal File: \\ChromNA\Knoxville\ChromData\320\20180929-9518.b\7140-0009518-007.d

Column 1 : Det: IC

Process Host: CTX1003

First Level Reviewer: wasmundd Date: 29-Sep-2018 16:36:18

Compound
RT

(min.)
Exp RT
(min.)

Dlt RT
(min.) Response

Cal Amt
ug/ml

OnCol Amt
ug/ml Flags

    1 Fluoride     3.133     3.133     0.000    232794216          NC          NC       

    2 Chloride     4.567     4.608    -0.041    143914519          NC          NC       

    3 Nitrite as N     5.550     5.592    -0.042    216372306          NC          NC     Ma

    4 Bromide     6.700     6.792    -0.092     59062237          NC          NC     Ma

    5 Nitrate as N     7.483     7.650    -0.167    386390665          NC          NC     Ma

    6 Orthophosphate as P     9.750     9.825    -0.075    122714175          NC          NC       

    7 Sulfate    11.142    11.183    -0.041    208302931        15.0        15.0       

    8 Iodide    15.358    15.550    -0.192     34804462          NC          NC       

S  15 Hydro Fluoric Acid     0.000        7.90 ND       

S  14 Hydrogen Chloride     0.000        7.71 ND       

S  16 Nitrite as NO2     0.000        24.6 ND       

S  18 Sulfuric acid        15.3        15.3       

S  17 Nitrate as NO3     0.000        33.2 ND       

S  10 Sulfur        5.01        5.01       

S   9 Chlorine     0.000        7.50 ND       

S  11 Iodine     0.000        7.50 ND       

S  13 Fluorine     0.000        7.50 ND       

S  12 Br     0.000        7.50 ND       

QC Flag Legend
Processing Flags

  NC - Not Calibrated

Review Flags

  M - Manually Integrated

  a - User Assigned ID

Reagents:

85L69056ICALP_00030 Amount Added:  10.00 Units: mL
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Report Date: 29-Sep-2018 16:40:04 Chrom Revision: 2.3  09-Aug-2018 15:33:44

TestAmerica Knoxville
Data File: \\ChromNA\Knoxville\ChromData\320\20180929-9518.b\6140-0009518-006.d

Injection Date: 29-Sep-2018 11:03:00 Instrument ID: 320 Operator ID:

Lims ID: IC STD6                  Worklist Smp#: 6

Client ID:

Injection Vol: 1.0 ul Dil. Factor: 1.0000     ALS Bottle#: 0

Method: Anions_320 Limit Group: IC 8A ICAL
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Report Date: 29-Sep-2018 16:40:14 Chrom Revision: 2.3  09-Aug-2018 15:33:44

TestAmerica Knoxville

Target Compound Quantitation Report

Data File: \\ChromNA\Knoxville\ChromData\320\20180929-9518.b\7140-0009518-007.d

Lims ID: IC STD7                  

Client ID:

Sample Type: IC Calib Level: 7

Inject. Date: 29-Sep-2018 11:26:00 ALS Bottle#: 0 Worklist Smp#: 7

Injection Vol: 1.0 ul Dil. Factor: 1.0000     

Sample Info: 140-0009518-007

Misc. Info.: 7 ic std7

Operator ID: Instrument ID: 320

Sublist: chrom-Anions_320*sub6

Method: \\ChromNA\Knoxville\ChromData\320\20180929-9518.b\Anions_320.m

Limit Group: IC 8A ICAL

Last Update: 29-Sep-2018 16:40:12 Calib Date: 29-Sep-2018 11:26:00

Integrator: Falcon

Quant Method: External Standard Quant By: Initial Calibration

Last ICal File: \\ChromNA\Knoxville\ChromData\320\20180929-9518.b\7140-0009518-007.d

Column 1 : Det: IC

Process Host: CTX1003

First Level Reviewer: wasmundd Date: 29-Sep-2018 16:38:40

Compound
RT

(min.)
Exp RT
(min.)

Dlt RT
(min.) Response

Cal Amt
ug/ml

OnCol Amt
ug/ml Flags

    1 Fluoride     3.142     3.133     0.009    490040063          NC          NC       

    2 Chloride     4.575     4.608    -0.033    321450447          NC          NC       

    3 Nitrite as N     5.583     5.592    -0.009    435885590          NC          NC       

    4 Bromide     6.708     6.792    -0.084    127701090          NC          NC       

    5 Nitrate as N     7.450     7.650    -0.200    852211602          NC          NC       

    6 Orthophosphate as P     9.733     9.825    -0.092    277433829          NC          NC       

    7 Sulfate    11.150    11.183    -0.033    458426068        30.0        30.0       

    8 Iodide    15.300    15.550    -0.250     70791915          NC          NC       

S  15 Hydro Fluoric Acid     0.000        15.8 ND       

S  14 Hydrogen Chloride     0.000        15.4 ND       

S  16 Nitrite as NO2     0.000        49.3 ND       

S  18 Sulfuric acid        30.6        30.6       

S  17 Nitrate as NO3     0.000        66.4 ND       

S  10 Sulfur        10.0        10.0       

S   9 Chlorine     0.000        15.0 ND       

S  11 Iodine     0.000        15.0 ND       

S  13 Fluorine     0.000        15.0 ND       

S  12 Br     0.000        15.0 ND       

QC Flag Legend
Processing Flags

  NC - Not Calibrated

Reagents:

85L69056ICALP_00031 Amount Added:  10.00 Units: mL
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Report Date: 29-Sep-2018 16:40:14 Chrom Revision: 2.3  09-Aug-2018 15:33:44

TestAmerica Knoxville
Data File: \\ChromNA\Knoxville\ChromData\320\20180929-9518.b\7140-0009518-007.d

Injection Date: 29-Sep-2018 11:26:00 Instrument ID: 320 Operator ID:

Lims ID: IC STD7                  Worklist Smp#: 7

Client ID:

Injection Vol: 1.0 ul Dil. Factor: 1.0000     ALS Bottle#: 0

Method: Anions_320 Limit Group: IC 8A ICAL
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FORM VII

Lab Name: Job No.:

SDG No.:

Instrument ID:

Calibration Date:

Calib Start Date:

Lab Sample ID:

Calib End Date:GC Column: ID:

HPLC/IC CONTINUING CALIBRATION DATA

140-12815-1

320

09/29/2018  12:25

09/29/2018  09:09

09/29/2018  11:26

ICV 140-24062/8

AS22

TestAmerica Knoxville

Lab File ID: 8140-0009518-008.d Conc. Units: mg/L

ANALYTE CURVE CALC SPIKE %D MAX
TYPE AMOUNT AMOUNT %D

AVE CF CF MIN CF

Sulfate 12371291 2.42 2.50 -3.4 10.0Qua

FORM VII 8A
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FORM VII

Lab Name: Job No.:

SDG No.:

Instrument ID:

Calibration Date:

Calib Start Date:

Lab Sample ID:

Calib End Date:GC Column: ID:

HPLC/IC CONTINUING CALIBRATION RETENTION TIME SUMMARY

140-12815-1

320

09/29/2018  12:25

09/29/2018  09:09

09/29/2018  11:26

ICV 140-24062/8

AS22

TestAmerica Knoxville

Lab File ID: 8140-0009518-008.d

Analyte RT
TOFROM

RT WINDOW

Sulfate 11.10 10.62 11.74

Form VII 8A
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Report Date: 29-Sep-2018 16:37:40 Chrom Revision: 2.3  09-Aug-2018 15:33:44

TestAmerica Knoxville

Target Compound Quantitation Report

Data File: \\ChromNA\Knoxville\ChromData\320\20180929-9518.b\8140-0009518-008.d

Lims ID: ICV                      

Client ID:

Sample Type: ICV

Inject. Date: 29-Sep-2018 12:25:00 ALS Bottle#: 0 Worklist Smp#: 8

Injection Vol: 1.0 ul Dil. Factor: 1.0000     

Sample Info: 140-0009518-008

Misc. Info.: 8 icv

Operator ID: Instrument ID: 320

Sublist:

Method: \\ChromNA\Knoxville\ChromData\320\20180929-9518.b\Anions_320.m

Limit Group: IC 8A ICAL

Last Update: 29-Sep-2018 16:37:22 Calib Date: 29-Sep-2018 11:26:00

Integrator: Falcon

Quant Method: External Standard Quant By: Initial Calibration

Last ICal File: \\ChromNA\Knoxville\ChromData\320\20180929-9518.b\7140-0009518-007.d

Column 1 : Det: IC

Process Host: CTX1003

First Level Reviewer: humphreyj Date: 29-Sep-2018 13:55:59

Compound
RT

(min.)
Exp RT
(min.)

Dlt RT
(min.) Response

Cal Amt
ug/ml

OnCol Amt
ug/ml Flags

    1 Fluoride     3.125     3.133    -0.008     69910565          NC          NC       

    2 Chloride     4.567     4.608    -0.041     42599139          NC          NC       

    3 Nitrite as N     5.525     5.592    -0.067     74532964          NC          NC       

    4 Bromide     6.667     6.792    -0.125     18751273          NC          NC       

    5 Nitrate as N     7.483     7.650    -0.167    110628737          NC          NC       

    6 Orthophosphate as P     9.775     9.825    -0.050     36582111          NC          NC       

    7 Sulfate    11.100    11.183    -0.083     30928227        2.50        2.42       

    8 Iodide    15.392    15.550    -0.158     11212857          NC          NC       

S  15 Hydro Fluoric Acid     0.000        2.63 ND       

S  14 Hydrogen Chloride     0.000        2.57 ND       

S  16 Nitrite as NO2     0.000        8.21 ND       

S  18 Sulfuric acid        2.55        2.47       

S  17 Nitrate as NO3     0.000        11.1 ND       

S  10 Sulfur      0.8345      0.8062       

S   9 Chlorine     0.000        2.50 ND       

S  11 Iodine     0.000        2.50 ND       

S  13 Fluorine     0.000        2.50 ND       

S  12 Br     0.000        2.50 ND       

QC Flag Legend
Processing Flags

  NC - Not Calibrated

Reagents:

85SP9056LCS_S_00017 Amount Added:   0.25 Units: mL
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Report Date: 29-Sep-2018 16:37:40 Chrom Revision: 2.3  09-Aug-2018 15:33:44

TestAmerica Knoxville
Data File: \\ChromNA\Knoxville\ChromData\320\20180929-9518.b\8140-0009518-008.d

Injection Date: 29-Sep-2018 12:25:00 Instrument ID: 320 Operator ID:

Lims ID: ICV                      Worklist Smp#: 8

Client ID:

Injection Vol: 1.0 ul Dil. Factor: 1.0000     ALS Bottle#: 0

Method: Anions_320 Limit Group: IC 8A ICAL
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FORM VII

Lab Name: Job No.:

SDG No.:

Instrument ID:

Calibration Date:

Calib Start Date:

Lab Sample ID:

Calib End Date:GC Column: ID:

HPLC/IC CONTINUING CALIBRATION DATA

140-12815-1

320

10/12/2018  12:09

09/29/2018  09:09

09/29/2018  11:26

CCV 140-24430/1

AS22

TestAmerica Knoxville

Lab File ID: 9140-0009644-001.d Conc. Units: mg/L

ANALYTE CURVE CALC SPIKE %D MAX
TYPE AMOUNT AMOUNT %D

AVE CF CF MIN CF

Sulfate 13701874 10.2 10.0 1.9 10.0Qua

FORM VII 8A
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FORM VII

Lab Name: Job No.:

SDG No.:

Instrument ID:

Calibration Date:

Calib Start Date:

Lab Sample ID:

Calib End Date:GC Column: ID:

HPLC/IC CONTINUING CALIBRATION RETENTION TIME SUMMARY

140-12815-1

320

10/12/2018  12:09

09/29/2018  09:09

09/29/2018  11:26

CCV 140-24430/1

AS22

TestAmerica Knoxville

Lab File ID: 9140-0009644-001.d

Analyte RT
TOFROM

RT WINDOW

Sulfate 11.09 10.54 11.65

Form VII 8A
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Report Date: 12-Oct-2018 15:44:28 Chrom Revision: 2.3  09-Aug-2018 15:33:44

TestAmerica Knoxville

Target Compound Quantitation Report

Data File: \\ChromNA\Knoxville\ChromData\320\20181012-9644.b\9140-0009644-001.d

Lims ID: CCV                      

Client ID:

Sample Type: CCV

Inject. Date: 12-Oct-2018 12:09:00 ALS Bottle#: 0 Worklist Smp#: 1

Injection Vol: 1.0 ul Dil. Factor: 1.0000     

Sample Info: 140-0009644-001

Misc. Info.: 9 ccv

Operator ID: Instrument ID: 320

Sublist: chrom-Anions_320*sub6

Method: \\ChromNA\Knoxville\ChromData\320\20181012-9644.b\Anions_320.m

Limit Group: IC 8A ICAL

Last Update: 12-Oct-2018 15:44:28 Calib Date: 29-Sep-2018 11:26:00

Integrator: Falcon

Quant Method: External Standard Quant By: Initial Calibration

Last ICal File: \\ChromNA\Knoxville\ChromData\320\20180929-9518.b\7140-0009518-007.d

Column 1 : Det: IC

Process Host: XAWRK007

Compound
RT

(min.)
Exp RT
(min.)

Dlt RT
(min.) Response

Cal Amt
ug/ml

OnCol Amt
ug/ml Flags

    1 Fluoride     3.083     3.083     0.000    153168029          NC          NC       

    2 Chloride     4.508     4.508     0.000     94493387          NC          NC       

    3 Nitrite as N     5.467     5.467     0.000    197828725          NC          NC       

    4 Bromide     6.575     6.575     0.000     40163015          NC          NC       

    5 Nitrate as N     7.375     7.375     0.000    255428238          NC          NC       

    6 Orthophosphate as P     9.733     9.733     0.000     81967671          NC          NC       

    7 Sulfate    11.092    11.092     0.000    137018741        10.0        10.2       

    8 Iodide    15.100          ND ND       

S  15 Hydro Fluoric Acid     0.000        5.27 ND       

S  14 Hydrogen Chloride     0.000        5.14 ND       

S  16 Nitrite as NO2     0.000        16.4 ND       

S  18 Sulfuric acid        10.2        10.4       

S  17 Nitrate as NO3     0.000        22.1 ND       

S  10 Sulfur        3.34        3.40       

S   9 Chlorine     0.000        5.00 ND       

S  11 Iodine     0.000        5.00 ND       

S  13 Fluorine     0.000        5.00 ND       

S  12 Br     0.000        5.00 ND       

QC Flag Legend
Processing Flags

  NC - Not Calibrated

  ND - Not Detected or Marked ND

Reagents:

85SPANIONSA_P_00013 Amount Added:   0.50 Units: mL
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Report Date: 12-Oct-2018 15:44:28 Chrom Revision: 2.3  09-Aug-2018 15:33:44

TestAmerica Knoxville
Data File: \\ChromNA\Knoxville\ChromData\320\20181012-9644.b\9140-0009644-001.d

Injection Date: 12-Oct-2018 12:09:00 Instrument ID: 320 Operator ID:

Lims ID: CCV                      Worklist Smp#: 1

Client ID:

Injection Vol: 1.0 ul Dil. Factor: 1.0000     ALS Bottle#: 0

Method: Anions_320 Limit Group: IC 8A ICAL
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FORM VII

Lab Name: Job No.:

SDG No.:

Instrument ID:

Calibration Date:

Calib Start Date:

Lab Sample ID:

Calib End Date:GC Column: ID:

HPLC/IC CONTINUING CALIBRATION DATA

140-12815-1

320

10/12/2018  15:45

09/29/2018  09:09

09/29/2018  11:26

CCV 140-24430/12

AS22

TestAmerica Knoxville

Lab File ID: 20140-0009644-012.d Conc. Units: mg/L

ANALYTE CURVE CALC SPIKE %D MAX
TYPE AMOUNT AMOUNT %D

AVE CF CF MIN CF

Sulfate 13702921 10.2 10.0 2.0 10.0Qua

FORM VII 8A
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FORM VII

Lab Name: Job No.:

SDG No.:

Instrument ID:

Calibration Date:

Calib Start Date:

Lab Sample ID:

Calib End Date:GC Column: ID:

HPLC/IC CONTINUING CALIBRATION RETENTION TIME SUMMARY

140-12815-1

320

10/12/2018  15:45

09/29/2018  09:09

09/29/2018  11:26

CCV 140-24430/12

AS22

TestAmerica Knoxville

Lab File ID: 20140-0009644-012.d

Analyte RT
TOFROM

RT WINDOW

Sulfate 11.10 10.54 11.65

Form VII 8A
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Report Date: 12-Oct-2018 16:27:30 Chrom Revision: 2.3  09-Aug-2018 15:33:44

TestAmerica Knoxville

Target Compound Quantitation Report

Data File: \\ChromNA\Knoxville\ChromData\320\20181012-9644.b\20140-0009644-012.d

Lims ID: CCV                      

Client ID:

Sample Type: CCV

Inject. Date: 12-Oct-2018 15:45:00 ALS Bottle#: 0 Worklist Smp#: 12

Injection Vol: 1.0 ul Dil. Factor: 1.0000     

Sample Info: 140-0009644-012

Misc. Info.: 20 ccv

Operator ID: Instrument ID: 320

Sublist: chrom-Anions_320*sub6

Method: \\ChromNA\Knoxville\ChromData\320\20181012-9644.b\Anions_320.m

Limit Group: IC 8A ICAL

Last Update: 12-Oct-2018 16:27:30 Calib Date: 29-Sep-2018 11:26:00

Integrator: Falcon

Quant Method: External Standard Quant By: Initial Calibration

Last ICal File: \\ChromNA\Knoxville\ChromData\320\20180929-9518.b\7140-0009518-007.d

Column 1 : Det: IC

Process Host: XAWRK007

First Level Reviewer: humphreyj Date: 12-Oct-2018 16:26:21

Compound
RT

(min.)
Exp RT
(min.)

Dlt RT
(min.) Response

Cal Amt
ug/ml

OnCol Amt
ug/ml Flags

    1 Fluoride     3.100     3.083     0.017    155383904          NC          NC     Ma

    2 Chloride     4.525     4.508     0.017     95374121          NC          NC       

    3 Nitrite as N     5.500     5.467     0.033    199065934          NC          NC       

    4 Bromide     6.617     6.575     0.042     40392324          NC          NC       

    5 Nitrate as N     7.417     7.375     0.042    257046477          NC          NC       

    6 Orthophosphate as P     9.758     9.733     0.025     81904815          NC          NC     Ma

    7 Sulfate    11.100    11.092     0.008    137029208        10.0        10.2     Ma

    8 Iodide    15.100          ND ND       

S  15 Hydro Fluoric Acid     0.000        5.27 ND       

S  14 Hydrogen Chloride     0.000        5.14 ND       

S  16 Nitrite as NO2     0.000        16.4 ND       

S  18 Sulfuric acid        10.2        10.4       

S  17 Nitrate as NO3     0.000        22.1 ND       

S  10 Sulfur        3.34        3.40       

S   9 Chlorine     0.000        5.00 ND       

S  11 Iodine     0.000        5.00 ND       

S  13 Fluorine     0.000        5.00 ND       

S  12 Br     0.000        5.00 ND       

QC Flag Legend
Processing Flags

  NC - Not Calibrated

  ND - Not Detected or Marked ND

Review Flags

  M - Manually Integrated

  a - User Assigned ID
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Report Date: 12-Oct-2018 16:27:30 Chrom Revision: 2.3  09-Aug-2018 15:33:44

Reagents:
85SPANIONSA_P_00013 Amount Added:   0.50 Units: mL
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Report Date: 12-Oct-2018 16:27:30 Chrom Revision: 2.3  09-Aug-2018 15:33:44

TestAmerica Knoxville
Data File: \\ChromNA\Knoxville\ChromData\320\20181012-9644.b\20140-0009644-012.d

Injection Date: 12-Oct-2018 15:45:00 Instrument ID: 320 Operator ID:

Lims ID: CCV                      Worklist Smp#: 12

Client ID:

Injection Vol: 1.0 ul Dil. Factor: 1.0000     ALS Bottle#: 0

Method: Anions_320 Limit Group: IC 8A ICAL
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Report Date: 12-Oct-2018 16:27:30 Chrom Revision: 2.3  09-Aug-2018 15:33:44
Manual Integration/User Assign Peak Report

TestAmerica Knoxville

Data File: \\ChromNA\Knoxville\ChromData\320\20181012-9644.b\20140-0009644-012.d

Injection Date: 12-Oct-2018 15:45:00 Instrument ID: 320

Lims ID: CCV                      

Client ID:

Operator ID: ALS Bottle#: 0 Worklist Smp#: 12

Injection Vol: 1.0 ul Dil. Factor: 1.0000     

Method: Anions_320 Limit Group: IC 8A ICAL

Column: Detector IC

    7 Sulfate, CAS: 14808-79-8
Signal: 1

Processing Integration Results

RT:  11.10

Area: 137123810

Amount:   10.202003

Amount Units: ug/ml
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Manual Integration Results

RT:  11.10

Area: 137029208

Amount:   10.195420

Amount Units: ug/ml
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Reviewer: humphreyj, 12-Oct-2018 16:26:52

Audit Action: Manually Integrated/Assigned Compound IDAudit Reason: 
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FORM I
HPLC/IC ORGANICS ANALYSIS DATA SHEET

Client Sample ID:

Lab Name: Job No.:

SDG No.:

140-12815-1

Lab Sample ID: MB 140-24428/1-A

TestAmerica Knoxville

Matrix: 11140-0009644-003.dLab File ID:

Date Collected:8AAnalysis Method:

Air

Con. Extract Vol.:

Injection Volume:

GPC Cleanup:(Y/N)

Date Extracted:

Date Analyzed:

Dilution Factor: 1

Extraction Method: 8A 10/12/2018  00:00

10/12/2018  12:48

100(mL)

1(uL)

Sample wt/vol: 1(Sample)

% Moisture:

GC Column: ID:AS22

N

Analysis Batch No.: 24430 ug/SampleUnits:

CAS NO. COMPOUND NAME RESULT Q MDLRL

100 18.014808-79-8 Sulfate ND

FORM I 8A
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Report Date: 12-Oct-2018 15:44:30 Chrom Revision: 2.3  09-Aug-2018 15:33:44

TestAmerica Knoxville

Target Compound Quantitation Report

Data File: \\ChromNA\Knoxville\ChromData\320\20181012-9644.b\11140-0009644-003.d

Lims ID: MB 140-24428/1-A         

Client ID:

Sample Type: MB

Inject. Date: 12-Oct-2018 12:48:00 ALS Bottle#: 0 Worklist Smp#: 3

Injection Vol: 1.0 ul Dil. Factor: 1.0000     

Sample Info: 140-0009644-003

Misc. Info.: 11 mb 140-24428/1-a

Operator ID: Instrument ID: 320

Method: \\ChromNA\Knoxville\ChromData\320\20181012-9644.b\Anions_320.m

Limit Group: IC 8A ICAL

Last Update: 12-Oct-2018 15:44:28 Calib Date: 29-Sep-2018 11:26:00

Integrator: Falcon

Quant Method: External Standard Quant By: Initial Calibration

Last ICal File: \\ChromNA\Knoxville\ChromData\320\20180929-9518.b\7140-0009518-007.d

Column 1 : Det: IC

Process Host: XAWRK007

Compound
RT

(min.)
Exp RT
(min.)

Dlt RT
(min.) Response

Cal Amt
ug/ml

OnCol Amt
ug/ml Flags

    1 Fluoride     3.083 ND       

    2 Chloride     4.508 ND       

    3 Nitrite as N     5.467 ND       

    4 Bromide     6.575 ND       

    5 Nitrate as N     7.375 ND       

    6 Orthophosphate as P     9.733 ND       

    7 Sulfate    11.092 ND       

    8 Iodide    15.100 ND       

S  15 Hydro Fluoric Acid     0.000 ND       

S  14 Hydrogen Chloride     0.000 ND       

S  16 Nitrite as NO2     0.000 ND       

S  18 Sulfuric acid     0.000 ND       

S  17 Nitrate as NO3     0.000 ND       

S  10 Sulfur     0.000 ND       

S   9 Chlorine     0.000 ND       

S  11 Iodine     0.000 ND       

S  13 Fluorine     0.000 ND       

S  12 Br     0.000 ND       
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Report Date: 12-Oct-2018 15:44:30 Chrom Revision: 2.3  09-Aug-2018 15:33:44

TestAmerica Knoxville
Data File: \\ChromNA\Knoxville\ChromData\320\20181012-9644.b\11140-0009644-003.d

Injection Date: 12-Oct-2018 12:48:00 Instrument ID: 320 Operator ID:

Lims ID: MB 140-24428/1-A         Worklist Smp#: 3

Client ID:

Injection Vol: 1.0 ul Dil. Factor: 1.0000     ALS Bottle#: 0

Method: Anions_320 Limit Group: IC 8A ICAL
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FORM I
HPLC/IC ORGANICS ANALYSIS DATA SHEET

Client Sample ID:

Lab Name: Job No.:

SDG No.:

140-12815-1

Lab Sample ID: CCB 140-24430/2

TestAmerica Knoxville

Matrix: 10140-0009644-002.dLab File ID:

Date Collected:8AAnalysis Method:

Air

Con. Extract Vol.:

Injection Volume:

GPC Cleanup:(Y/N)

Date Extracted:

Date Analyzed:

Dilution Factor: 1

Extraction Method:

10/12/2018  12:28

10(mL)

1(uL)

Sample wt/vol: 10(mL)

% Moisture:

GC Column: ID:AS22

N

Analysis Batch No.: 24430 mg/LUnits:

CAS NO. COMPOUND NAME RESULT Q MDLRL

0.500 0.18014808-79-8 Sulfate ND

FORM I 8A
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Report Date: 12-Oct-2018 15:44:29 Chrom Revision: 2.3  09-Aug-2018 15:33:44

TestAmerica Knoxville

Target Compound Quantitation Report

Data File: \\ChromNA\Knoxville\ChromData\320\20181012-9644.b\10140-0009644-002.d

Lims ID: CCB                      

Client ID:

Sample Type: CCB

Inject. Date: 12-Oct-2018 12:28:00 ALS Bottle#: 0 Worklist Smp#: 2

Injection Vol: 1.0 ul Dil. Factor: 1.0000     

Sample Info: 140-0009644-002

Misc. Info.: 10 ccb

Operator ID: Instrument ID: 320

Method: \\ChromNA\Knoxville\ChromData\320\20181012-9644.b\Anions_320.m

Limit Group: IC 8A ICAL

Last Update: 12-Oct-2018 15:44:28 Calib Date: 29-Sep-2018 11:26:00

Integrator: Falcon

Quant Method: External Standard Quant By: Initial Calibration

Last ICal File: \\ChromNA\Knoxville\ChromData\320\20180929-9518.b\7140-0009518-007.d

Column 1 : Det: IC

Process Host: XAWRK007

First Level Reviewer: humphreyj Date: 12-Oct-2018 14:41:19

Compound
RT

(min.)
Exp RT
(min.)

Dlt RT
(min.) Response

Cal Amt
ug/ml

OnCol Amt
ug/ml Flags

    1 Fluoride     3.083 ND       

    2 Chloride     4.508 ND       

    3 Nitrite as N     5.467 ND       

    4 Bromide     6.575 ND       

    5 Nitrate as N     7.375 ND       

    6 Orthophosphate as P     9.733 ND       

    7 Sulfate    11.092 ND      U

    8 Iodide    15.100 ND       

S  15 Hydro Fluoric Acid     0.000 ND       

S  14 Hydrogen Chloride     0.000 ND       

S  16 Nitrite as NO2     0.000 ND       

S  18 Sulfuric acid     0.000 ND       

S  17 Nitrate as NO3     0.000 ND       

S  10 Sulfur     0.000 ND       

S   9 Chlorine     0.000 ND       

S  11 Iodine     0.000 ND       

S  13 Fluorine     0.000 ND       

S  12 Br     0.000 ND       

QC Flag Legend
Review Flags

  U - Marked Undetected
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Report Date: 12-Oct-2018 15:44:29 Chrom Revision: 2.3  09-Aug-2018 15:33:44

TestAmerica Knoxville
Data File: \\ChromNA\Knoxville\ChromData\320\20181012-9644.b\10140-0009644-002.d

Injection Date: 12-Oct-2018 12:28:00 Instrument ID: 320 Operator ID:

Lims ID: CCB                      Worklist Smp#: 2

Client ID:

Injection Vol: 1.0 ul Dil. Factor: 1.0000     ALS Bottle#: 0

Method: Anions_320 Limit Group: IC 8A ICAL

0.0 1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0 9.0 10.0 11.0 12.0 13.0 14.0 15.0 16.0
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10140-0009644-002, 10140-0009644-002.d
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Report Date: 12-Oct-2018 15:44:29 Chrom Revision: 2.3  09-Aug-2018 15:33:44
User Disabled Compound Report

TestAmerica Knoxville

Data File: \\ChromNA\Knoxville\ChromData\320\20181012-9644.b\10140-0009644-002.d

Injection Date: 12-Oct-2018 12:28:00 Instrument ID: 320

Lims ID: CCB                      

Client ID:

Operator ID: ALS Bottle#: 0 Worklist Smp#: 2

Injection Vol: 1.0 ul Dil. Factor: 1.0000     

Method: Anions_320 Limit Group: IC 8A ICAL

Column: Detector IC

    7 Sulfate, CAS: 14808-79-8,  Signal: 1
RT:  11.33

Response: 1420975

Amount:    0.089523
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0

)
10140-0009644-002, 10140-0009644-002.d

Reviewer: humphreyj, 12-Oct-2018 14:41:19

Audit Action: Manually Integrated Audit Reason: 
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FORM I
HPLC/IC ORGANICS ANALYSIS DATA SHEET

Client Sample ID:

Lab Name: Job No.:

SDG No.:

140-12815-1

Lab Sample ID: CCB 140-24430/13

TestAmerica Knoxville

Matrix: 21140-0009644-013.dLab File ID:

Date Collected:8AAnalysis Method:

Air

Con. Extract Vol.:

Injection Volume:

GPC Cleanup:(Y/N)

Date Extracted:

Date Analyzed:

Dilution Factor: 1

Extraction Method:

10/12/2018  16:05

10(mL)

1(uL)

Sample wt/vol: 10(mL)

% Moisture:

GC Column: ID:AS22

N

Analysis Batch No.: 24430 mg/LUnits:

CAS NO. COMPOUND NAME RESULT Q MDLRL

0.500 0.18014808-79-8 Sulfate ND

FORM I 8A
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Report Date: 12-Oct-2018 16:27:31 Chrom Revision: 2.3  09-Aug-2018 15:33:44

TestAmerica Knoxville

Target Compound Quantitation Report

Data File: \\ChromNA\Knoxville\ChromData\320\20181012-9644.b\21140-0009644-013.d

Lims ID: CCB                      

Client ID:

Sample Type: CCB

Inject. Date: 12-Oct-2018 16:05:00 ALS Bottle#: 0 Worklist Smp#: 13

Injection Vol: 1.0 ul Dil. Factor: 1.0000     

Sample Info: 140-0009644-013

Misc. Info.: 21 ccb

Operator ID: Instrument ID: 320

Method: \\ChromNA\Knoxville\ChromData\320\20181012-9644.b\Anions_320.m

Limit Group: IC 8A ICAL

Last Update: 12-Oct-2018 16:27:30 Calib Date: 29-Sep-2018 11:26:00

Integrator: Falcon

Quant Method: External Standard Quant By: Initial Calibration

Last ICal File: \\ChromNA\Knoxville\ChromData\320\20180929-9518.b\7140-0009518-007.d

Column 1 : Det: IC

Process Host: XAWRK007

First Level Reviewer: humphreyj Date: 12-Oct-2018 16:26:30

Compound
RT

(min.)
Exp RT
(min.)

Dlt RT
(min.) Response

Cal Amt
ug/ml

OnCol Amt
ug/ml Flags

    1 Fluoride     3.083 ND       

    2 Chloride     4.508 ND       

    3 Nitrite as N     5.467 ND       

    4 Bromide     6.575 ND       

    5 Nitrate as N     7.375 ND       

    6 Orthophosphate as P     9.733 ND       

    7 Sulfate    11.092 ND       

    8 Iodide    15.100 ND      U

S  15 Hydro Fluoric Acid     0.000 ND       

S  14 Hydrogen Chloride     0.000 ND       

S  16 Nitrite as NO2     0.000 ND       

S  18 Sulfuric acid     0.000 ND       

S  17 Nitrate as NO3     0.000 ND       

S  10 Sulfur     0.000 ND       

S   9 Chlorine     0.000 ND       

S  11 Iodine     0.000 ND       

S  13 Fluorine     0.000 ND       

S  12 Br     0.000 ND       

QC Flag Legend
Review Flags

  U - Marked Undetected
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Report Date: 12-Oct-2018 16:27:31 Chrom Revision: 2.3  09-Aug-2018 15:33:44

TestAmerica Knoxville
Data File: \\ChromNA\Knoxville\ChromData\320\20181012-9644.b\21140-0009644-013.d

Injection Date: 12-Oct-2018 16:05:00 Instrument ID: 320 Operator ID:

Lims ID: CCB                      Worklist Smp#: 13

Client ID:

Injection Vol: 1.0 ul Dil. Factor: 1.0000     ALS Bottle#: 0

Method: Anions_320 Limit Group: IC 8A ICAL
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FORM I
HPLC/IC ORGANICS ANALYSIS DATA SHEET

Client Sample ID:

Lab Name: Job No.:

SDG No.:

140-12815-1

Lab Sample ID: ICB 140-24062/9

TestAmerica Knoxville

Matrix: 9140-0009518-009.dLab File ID:

Date Collected:8AAnalysis Method:

Air

Con. Extract Vol.:

Injection Volume:

GPC Cleanup:(Y/N)

Date Extracted:

Date Analyzed:

Dilution Factor: 1

Extraction Method:

09/29/2018  12:48

10(mL)

1(uL)

Sample wt/vol: 10(mL)

% Moisture:

GC Column: ID:AS22

N

Analysis Batch No.: 24062 mg/LUnits:

CAS NO. COMPOUND NAME RESULT Q MDLRL

0.500 0.18014808-79-8 Sulfate ND

FORM I 8A
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Report Date: 29-Sep-2018 16:39:01 Chrom Revision: 2.3  09-Aug-2018 15:33:44

TestAmerica Knoxville

Target Compound Quantitation Report

Data File: \\ChromNA\Knoxville\ChromData\320\20180929-9518.b\9140-0009518-009.d

Lims ID: ICB                      

Client ID:

Sample Type: ICB

Inject. Date: 29-Sep-2018 12:48:00 ALS Bottle#: 0 Worklist Smp#: 9

Injection Vol: 1.0 ul Dil. Factor: 1.0000     

Sample Info: 140-0009518-009

Misc. Info.: 9 icb

Operator ID: Instrument ID: 320

Method: \\ChromNA\Knoxville\ChromData\320\20180929-9518.b\Anions_320.m

Limit Group: IC 8A ICAL

Last Update: 29-Sep-2018 16:38:58 Calib Date: 29-Sep-2018 11:26:00

Integrator: Falcon

Quant Method: External Standard Quant By: Initial Calibration

Last ICal File: \\ChromNA\Knoxville\ChromData\320\20180929-9518.b\7140-0009518-007.d

Column 1 : Det: IC

Process Host: CTX1003

First Level Reviewer: humphreyj Date: 29-Sep-2018 13:57:42

Compound
RT

(min.)
Exp RT
(min.)

Dlt RT
(min.) Response

Cal Amt
ug/ml

OnCol Amt
ug/ml Flags

    1 Fluoride     3.133 ND       

    2 Chloride     4.542     4.608    -0.066       473294          NC      M

    3 Nitrite as N     5.592 ND       

    4 Bromide     6.792 ND       

    5 Nitrate as N     7.650 ND       

    6 Orthophosphate as P     9.825 ND      U

    7 Sulfate    11.033    11.183    -0.150       468708      0.0131      M

    8 Iodide    15.550 ND       

S  15 Hydro Fluoric Acid     0.000 ND       

S  14 Hydrogen Chloride     0.000 ND       

S  16 Nitrite as NO2     0.000 ND       

S  18 Sulfuric acid      0.0134       

S  17 Nitrate as NO3     0.000 ND       

S  10 Sulfur    0.004376       

S   9 Chlorine     0.000 ND       

S  11 Iodine     0.000 ND       

S  13 Fluorine     0.000 ND       

S  12 Br     0.000 ND       

QC Flag Legend
Processing Flags

  NC - Not Calibrated

Review Flags

  M - Manually Integrated

  U - Marked Undetected
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Report Date: 29-Sep-2018 16:39:01 Chrom Revision: 2.3  09-Aug-2018 15:33:44

TestAmerica Knoxville
Data File: \\ChromNA\Knoxville\ChromData\320\20180929-9518.b\9140-0009518-009.d

Injection Date: 29-Sep-2018 12:48:00 Instrument ID: 320 Operator ID:

Lims ID: ICB                      Worklist Smp#: 9

Client ID:

Injection Vol: 1.0 ul Dil. Factor: 1.0000     ALS Bottle#: 0

Method: Anions_320 Limit Group: IC 8A ICAL
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Report Date: 29-Sep-2018 16:39:01 Chrom Revision: 2.3  09-Aug-2018 15:33:44
Manual Integration/User Assign Peak Report

TestAmerica Knoxville

Data File: \\ChromNA\Knoxville\ChromData\320\20180929-9518.b\9140-0009518-009.d

Injection Date: 29-Sep-2018 12:48:00 Instrument ID: 320

Lims ID: ICB                      

Client ID:

Operator ID: ALS Bottle#: 0 Worklist Smp#: 9

Injection Vol: 1.0 ul Dil. Factor: 1.0000     

Method: Anions_320 Limit Group: IC 8A ICAL

Column: Detector IC

    7 Sulfate, CAS: 14808-79-8
Signal: 1

Processing Integration Results

RT:  11.03

Area: 879880

Amount:           0

Amount Units: ug/ml
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Manual Integration Results

RT:  11.03

Area: 468708

Amount:    0.013110

Amount Units: ug/ml

10.5 10.7 10.9 11.1 11.3 11.5 11.7 11.9
Min

RT

9

12

15

18

21

24

27

30

33

36

39

42

45

48

Y
 (

 X
1

0
0

0
)

9140-0009518-009, 9140-0009518-009.d

 1
1

.0
3

3

Reviewer: humphreyj, 29-Sep-2018 13:57:22

Audit Action: Split an Integrated Peak Audit Reason: Split Peak
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FORM I
HPLC/IC ORGANICS ANALYSIS DATA SHEET

Client Sample ID:

Lab Name: Job No.:

SDG No.:

140-12815-1

Lab Sample ID: LCS 140-24428/2-A

TestAmerica Knoxville

Matrix: 12140-0009644-004.dLab File ID:

Date Collected:8AAnalysis Method:

Air

Con. Extract Vol.:

Injection Volume:

GPC Cleanup:(Y/N)

Date Extracted:

Date Analyzed:

Dilution Factor: 1

Extraction Method: 8A 10/12/2018  00:00

10/12/2018  13:08

100(mL)

1(uL)

Sample wt/vol: 1(Sample)

% Moisture:

GC Column: ID:AS22

N

Analysis Batch No.: 24430 ug/SampleUnits:

CAS NO. COMPOUND NAME RESULT Q MDLRL

100 18.014808-79-8 Sulfate 507.8

FORM I 8A
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Report Date: 12-Oct-2018 16:09:43 Chrom Revision: 2.3  09-Aug-2018 15:33:44

TestAmerica Knoxville

Target Compound Quantitation Report

Data File: \\ChromNA\Knoxville\ChromData\320\20181012-9644.b\12140-0009644-004.d

Lims ID: LCS 140-24428/2-A        

Client ID:

Sample Type: LCS

Inject. Date: 12-Oct-2018 13:08:00 ALS Bottle#: 0 Worklist Smp#: 4

Injection Vol: 1.0 ul Dil. Factor: 1.0000     

Sample Info: 140-0009644-004

Misc. Info.: 12 lcs 140-24428/2-a

Operator ID: Instrument ID: 320

Method: \\ChromNA\Knoxville\ChromData\320\20181012-9644.b\Anions_320.m

Limit Group: IC 8A ICAL

Last Update: 12-Oct-2018 16:09:33 Calib Date: 29-Sep-2018 11:26:00

Integrator: Falcon

Quant Method: External Standard Quant By: Initial Calibration

Last ICal File: \\ChromNA\Knoxville\ChromData\320\20180929-9518.b\7140-0009518-007.d

Column 1 : Det: IC

Process Host: XAWRK007

First Level Reviewer: humphreyj Date: 12-Oct-2018 15:51:33

Compound
RT

(min.)
Exp RT
(min.)

Dlt RT
(min.) Response

Cal Amt
ug/ml

OnCol Amt
ug/ml Flags

    7 Sulfate    11.075    11.092    -0.017     65956266        5.00        5.08       

S  18 Sulfuric acid        5.11        5.18       

S  10 Sulfur        1.67        1.69       

Reagents:

85INSPEXSO4S_00005 Amount Added:   0.05 Units: mL
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Report Date: 12-Oct-2018 16:09:43 Chrom Revision: 2.3  09-Aug-2018 15:33:44

TestAmerica Knoxville
Data File: \\ChromNA\Knoxville\ChromData\320\20181012-9644.b\12140-0009644-004.d

Injection Date: 12-Oct-2018 13:08:00 Instrument ID: 320 Operator ID:

Lims ID: LCS 140-24428/2-A        Worklist Smp#: 4

Client ID:

Injection Vol: 1.0 ul Dil. Factor: 1.0000     ALS Bottle#: 0

Method: Anions_320 Limit Group: IC 8A ICAL
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FORM I
HPLC/IC ORGANICS ANALYSIS DATA SHEET

Client Sample ID:

Lab Name: Job No.:

CCM-2 MS

SDG No.:

140-12815-1

Lab Sample ID: 140-12815-6 MS

TestAmerica Knoxville

Matrix: 16140-0009644-008.dLab File ID:

Date Collected:8AAnalysis Method:

Air

09/18/2018  00:00

Con. Extract Vol.:

Injection Volume:

GPC Cleanup:(Y/N)

Date Extracted:

Date Analyzed:

Dilution Factor: 200

Extraction Method: 8A 10/12/2018  00:00

10/12/2018  14:27

27(mL)

1(uL)

Sample wt/vol: 1(Sample)

% Moisture:

GC Column: ID:AS22

N

Analysis Batch No.: 24430 ug/SampleUnits:

CAS NO. COMPOUND NAME RESULT Q MDLRL

5400 97214808-79-8 Sulfate 54460

FORM I 8A
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Report Date: 12-Oct-2018 16:09:43 Chrom Revision: 2.3  09-Aug-2018 15:33:44

TestAmerica Knoxville

Target Compound Quantitation Report

Data File: \\ChromNA\Knoxville\ChromData\320\20181012-9644.b\16140-0009644-008.d

Lims ID: 140-12815-A-6-B MS       

Client ID: CCM-2

Sample Type: MS

Inject. Date: 12-Oct-2018 14:27:00 ALS Bottle#: 0 Worklist Smp#: 8

Injection Vol: 1.0 ul Dil. Factor: 200.0000   

Sample Info: 140-0009644-008

Misc. Info.: 16 140-12815-a-6-b ms

Operator ID: Instrument ID: 320

Method: \\ChromNA\Knoxville\ChromData\320\20181012-9644.b\Anions_320.m

Limit Group: IC 8A ICAL

Last Update: 12-Oct-2018 16:09:33 Calib Date: 29-Sep-2018 11:26:00

Integrator: Falcon

Quant Method: External Standard Quant By: Initial Calibration

Last ICal File: \\ChromNA\Knoxville\ChromData\320\20180929-9518.b\7140-0009518-007.d

Column 1 : Det: IC

Process Host: XAWRK007

First Level Reviewer: humphreyj Date: 12-Oct-2018 15:06:48

Compound
RT

(min.)
Exp RT
(min.)

Dlt RT
(min.) Response

Cal Amt
ug/ml

OnCol Amt
ug/ml Flags

    1 Fluoride     3.075     3.083    -0.008      1070855          NC       

    2 Chloride     4.500     4.508    -0.008       679993          NC       

    3 Nitrite as N     5.467 ND       

    4 Bromide     6.575 ND       

    5 Nitrate as N     7.375 ND       

    6 Orthophosphate as P     9.492     9.733    -0.241       549228          NC       

    7 Sulfate    11.125    11.092     0.033    135434496      0.0250        10.1       

    8 Iodide    15.100 ND       

S  15 Hydro Fluoric Acid     0.000 ND       

S  14 Hydrogen Chloride     0.000 ND       

S  16 Nitrite as NO2     0.000 ND       

S  18 Sulfuric acid      0.0255        10.3       

S  17 Nitrate as NO3     0.000 ND       

S  10 Sulfur    0.008345        3.37       

S   9 Chlorine     0.000 ND       

S  11 Iodine     0.000 ND       

S  13 Fluorine     0.000 ND       

S  12 Br     0.000 ND       

QC Flag Legend
Processing Flags

  NC - Not Calibrated

Reagents:

85INSPEXSO4S_00005 Amount Added:   0.05 Units: mL
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Report Date: 12-Oct-2018 16:09:43 Chrom Revision: 2.3  09-Aug-2018 15:33:44

TestAmerica Knoxville
Data File: \\ChromNA\Knoxville\ChromData\320\20181012-9644.b\16140-0009644-008.d

Injection Date: 12-Oct-2018 14:27:00 Instrument ID: 320 Operator ID:

Lims ID: 140-12815-A-6-B MS       Worklist Smp#: 8

Client ID: CCM-2

Injection Vol: 1.0 ul Dil. Factor: 200.0000   ALS Bottle#: 0

Method: Anions_320 Limit Group: IC 8A ICAL
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FORM I
HPLC/IC ORGANICS ANALYSIS DATA SHEET

Client Sample ID:

Lab Name: Job No.:

CCM-2 MSD

SDG No.:

140-12815-1

Lab Sample ID: 140-12815-6 MSD

TestAmerica Knoxville

Matrix: 17140-0009644-009.dLab File ID:

Date Collected:8AAnalysis Method:

Air

09/18/2018  00:00

Con. Extract Vol.:

Injection Volume:

GPC Cleanup:(Y/N)

Date Extracted:

Date Analyzed:

Dilution Factor: 200

Extraction Method: 8A 10/12/2018  00:00

10/12/2018  14:46

27(mL)

1(uL)

Sample wt/vol: 1(Sample)

% Moisture:

GC Column: ID:AS22

N

Analysis Batch No.: 24430 ug/SampleUnits:

CAS NO. COMPOUND NAME RESULT Q MDLRL

5400 97214808-79-8 Sulfate 53760

FORM I 8A
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Report Date: 12-Oct-2018 16:09:44 Chrom Revision: 2.3  09-Aug-2018 15:33:44

TestAmerica Knoxville

Target Compound Quantitation Report

Data File: \\ChromNA\Knoxville\ChromData\320\20181012-9644.b\17140-0009644-009.d

Lims ID: 140-12815-A-6-C MSD      

Client ID: CCM-2

Sample Type: MSD

Inject. Date: 12-Oct-2018 14:46:00 ALS Bottle#: 0 Worklist Smp#: 9

Injection Vol: 1.0 ul Dil. Factor: 200.0000   

Sample Info: 140-0009644-009

Misc. Info.: 17 140-12815-a-6-c msd

Operator ID: Instrument ID: 320

Method: \\ChromNA\Knoxville\ChromData\320\20181012-9644.b\Anions_320.m

Limit Group: IC 8A ICAL

Last Update: 12-Oct-2018 16:09:33 Calib Date: 29-Sep-2018 11:26:00

Integrator: Falcon

Quant Method: External Standard Quant By: Initial Calibration

Last ICal File: \\ChromNA\Knoxville\ChromData\320\20180929-9518.b\7140-0009518-007.d

Column 1 : Det: IC

Process Host: XAWRK007

First Level Reviewer: humphreyj Date: 12-Oct-2018 15:06:39

Compound
RT

(min.)
Exp RT
(min.)

Dlt RT
(min.) Response

Cal Amt
ug/ml

OnCol Amt
ug/ml Flags

    1 Fluoride     3.083 ND       

    2 Chloride     4.508     4.508     0.000       673513          NC       

    3 Nitrite as N     5.467 ND       

    4 Bromide     6.575 ND       

    5 Nitrate as N     7.375 ND       

    6 Orthophosphate as P     9.742     9.733     0.009       708533          NC       

    7 Sulfate    11.075    11.092    -0.017    133588469      0.0250        9.96      M

    8 Iodide    15.100 ND       

S  15 Hydro Fluoric Acid     0.000 ND       

S  14 Hydrogen Chloride     0.000 ND       

S  16 Nitrite as NO2     0.000 ND       

S  18 Sulfuric acid      0.0255        10.2       

S  17 Nitrate as NO3     0.000 ND       

S  10 Sulfur    0.008345        3.32       

S   9 Chlorine     0.000 ND       

S  11 Iodine     0.000 ND       

S  13 Fluorine     0.000 ND       

S  12 Br     0.000 ND       

QC Flag Legend
Processing Flags

  NC - Not Calibrated

Review Flags

  M - Manually Integrated

Reagents:

85INSPEXSO4S_00005 Amount Added:   0.05 Units: mL
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Report Date: 12-Oct-2018 16:09:44 Chrom Revision: 2.3  09-Aug-2018 15:33:44

TestAmerica Knoxville
Data File: \\ChromNA\Knoxville\ChromData\320\20181012-9644.b\17140-0009644-009.d

Injection Date: 12-Oct-2018 14:46:00 Instrument ID: 320 Operator ID:

Lims ID: 140-12815-A-6-C MSD      Worklist Smp#: 9

Client ID: CCM-2

Injection Vol: 1.0 ul Dil. Factor: 200.0000   ALS Bottle#: 0

Method: Anions_320 Limit Group: IC 8A ICAL
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Report Date: 12-Oct-2018 16:09:44 Chrom Revision: 2.3  09-Aug-2018 15:33:44
Manual Integration/User Assign Peak Report

TestAmerica Knoxville

Data File: \\ChromNA\Knoxville\ChromData\320\20181012-9644.b\17140-0009644-009.d

Injection Date: 12-Oct-2018 14:46:00 Instrument ID: 320

Lims ID: 140-12815-A-6-C MSD      

Client ID: CCM-2

Operator ID: ALS Bottle#: 0 Worklist Smp#: 9

Injection Vol: 1.0 ul Dil. Factor: 200.0000   

Method: Anions_320 Limit Group: IC 8A ICAL

Column: Detector IC

    7 Sulfate, CAS: 14808-79-8
Signal: 1

Processing Integration Results

RT:  11.08

Area: 133771767

Amount:    9.968371

Amount Units: ug/ml
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Manual Integration Results

RT:  11.08

Area: 133588469

Amount:    9.955575

Amount Units: ug/ml
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Reviewer: humphreyj, 12-Oct-2018 15:06:28

Audit Action: Split an Integrated Peak Audit Reason: Split Peak
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Lab Name: Job No.:

SDG No.:

Instrument ID:

Analysis Batch Number:

HPLC/IC ANALYSIS RUN LOG

DILUTION

FACTOR

COLUMN IDDATE ANALYZEDLAB SAMPLE ID CLIENT SAMPLE ID LAB FILE ID

TestAmerica Knoxville 140-12815-1

320

24062

Start Date:

End Date: 09/29/2018  12:48

09/29/2018  09:09

IC 140-24062/1 AS22109/29/2018  09:09 1140-0009518-00
1.d

IC 140-24062/2 AS22109/29/2018  09:32 2140-0009518-00
2.d

IC 140-24062/3 AS22109/29/2018  09:55 3140-0009518-00
3.d

IC 140-24062/4 AS22109/29/2018  10:17 4140-0009518-00
4.d

IC 140-24062/5 AS22109/29/2018  10:40 5140-0009518-00
5.d

IC 140-24062/6 AS22109/29/2018  11:03 6140-0009518-00
6.d

IC 140-24062/7 AS22109/29/2018  11:26 7140-0009518-00
7.d

ICV 140-24062/8 AS22109/29/2018  12:25 8140-0009518-00
8.d

ICB 140-24062/9 AS22109/29/2018  12:48 9140-0009518-00
9.d

8A
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Lab Name: Job No.:

SDG No.:

Instrument ID:

Analysis Batch Number:

HPLC/IC ANALYSIS RUN LOG

DILUTION

FACTOR

COLUMN IDDATE ANALYZEDLAB SAMPLE ID CLIENT SAMPLE ID LAB FILE ID

TestAmerica Knoxville 140-12815-1

320

24430

Start Date:

End Date: 10/12/2018  16:05

10/12/2018  12:09

CCV 140-24430/1 AS22110/12/2018  12:09 9140-0009644-00
1.d

CCB 140-24430/2 AS22110/12/2018  12:28 10140-0009644-0
02.d

MB 140-24428/1-A AS22110/12/2018  12:48 11140-0009644-0
03.d

LCS 140-24428/2-A AS22110/12/2018  13:08 12140-0009644-0
04.d

140-12815-5 AS222010/12/2018  13:27 13140-0009644-0
05.d

140-12815-5 AS2220010/12/2018  13:47 14140-0009644-0
06.d

140-12815-6 AS2220010/12/2018  14:07 15140-0009644-0
07.d

140-12815-6 MS AS2220010/12/2018  14:27 16140-0009644-0
08.d

140-12815-6 MSD AS2220010/12/2018  14:46 17140-0009644-0
09.d

140-12815-7 AS2220010/12/2018  15:06 18140-0009644-0
10.d

140-12815-8 AS222010/12/2018  15:26 19140-0009644-0
11.d

CCV 140-24430/12 AS22110/12/2018  15:45 20140-0009644-0
12.d

CCB 140-24430/13 AS22110/12/2018  16:05 21140-0009644-0
13.d

8A
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Lab Name: Job No.:

SDG No.:

HPLC/IC BATCH WORKSHEET

140-12815-1

Batch Number: Batch Analyst:Batch Start Date:

Batch End Date:

Humphrey, Jon M

10/12/18  00:00

10/12/18  00:0024428

Batch Method:

TestAmerica Knoxville

8A

Lab Sample ID Client Sample ID Method Chain Basis InitialAmount FinalAmount AnalysisComment

1 Sample 100 mL8A, 8AMB 140-24428/1

1 Sample 100 mL8A, 8ALCS 140-24428/2

CCM-1 1 Sample 22 mL < 28A, 8A T140-12815-A-5

CCM-2 1 Sample 27 mL < 28A, 8A T140-12815-A-6

CCM-2 1 Sample 27 mL < 28A, 8A T140-12815-A-6 
MS

CCM-2 1 Sample 27 mL < 28A, 8A T140-12815-A-6 
MSD

CCM-3 1 Sample 26 mL < 28A, 8A T140-12815-A-7

CCM-REAGENT 
BLANK

1 Sample 100 mL < 78A, 8A T140-12815-A-8

Batch Notes

Basis Basis Description

T Total/NA

The pound sign (#) in the amount added field denotes that the reagent was used undiluted. All calculations are performed using the stated concentration for 
this reagent.

Page 1 of 18A
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Shipping and
Receiving
Documents
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ANALYTICAL REPORT

Job Number: 140-13157-1

Job Description: Granite City - M26

For:
URS Corporation

105 Mitchell Road, Suite 200
Oak Ridge, TN  37830

Attention:  John Carson

_____________________________________________

Approved for release.
Courtney M Adkins
Project Manager I
10/31/2018 9:14 AM

Courtney M Adkins, Project Manager I
5815 Middlebrook Pike, Knoxville, TN, 37921

(865)291-3000       
courtney.adkins@testamericainc.com

10/31/2018  

This report may not be reproduced except in full, and with written approval from the laboratory.  For questions please
contact the Project Manager at the e-mail address or telephone number listed on this page.

TestAmerica Laboratories, Inc.

TestAmerica Knoxville   5815 Middlebrook Pike, Knoxville, TN  37921

Tel (865) 291-3000  Fax (865) 584-4315 www.testamericainc.com
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Definitions/Glossary
TestAmerica Job ID: 140-13157-1Client: URS Corporation

Project/Site: Granite City - M26

Qualifiers

HPLC/IC

Qualifier Description

H Sample was prepped or analyzed beyond the specified holding time

Qualifier

Glossary

These commonly used abbreviations may or may not be present in this report.

¤ Listed under the "D" column to designate that the result is reported on a dry weight basis

Abbreviation

%R Percent Recovery

CFL Contains Free Liquid

CNF Contains No Free Liquid

DER Duplicate Error Ratio (normalized absolute difference)

Dil Fac Dilution Factor

DL Detection Limit (DoD/DOE)

DL, RA, RE, IN Indicates a Dilution, Re-analysis, Re-extraction, or additional Initial metals/anion analysis of the sample

DLC Decision Level Concentration (Radiochemistry)

EDL Estimated Detection Limit (Dioxin)

LOD Limit of Detection (DoD/DOE)

LOQ Limit of Quantitation (DoD/DOE)

MDA Minimum Detectable Activity (Radiochemistry)

MDC Minimum Detectable Concentration (Radiochemistry)

MDL Method Detection Limit

ML Minimum Level (Dioxin)

NC Not Calculated

ND Not Detected at the reporting limit (or MDL or EDL if shown)

PQL Practical Quantitation Limit

QC Quality Control

RER Relative Error Ratio (Radiochemistry)

RL Reporting Limit or Requested Limit (Radiochemistry)

RPD Relative Percent Difference, a measure of the relative difference between two points

TEF Toxicity Equivalent Factor (Dioxin)

TEQ Toxicity Equivalent Quotient (Dioxin)

TestAmerica Knoxville
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Method Summary
TestAmerica Job ID: 140-13157-1Client: URS Corporation

Project/Site: Granite City - M26

Method Method Description LaboratoryProtocol

SW8460050/26A Hydrogen Halide and Halogen Emissions/Stationary Sources (Mod) TAL KNX

SW8460050/26A Extraction of Hydrogen Halide and Halogen Emissions TAL KNX

Protocol References:

SW846 = "Test Methods For Evaluating Solid Waste, Physical/Chemical Methods", Third Edition, November 1986 And Its Updates.

Laboratory References:

TAL KNX = TestAmerica Knoxville, 5815 Middlebrook Pike, Knoxville, TN 37921, TEL (865)291-3000

TestAmerica Knoxville
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Sample Summary
TestAmerica Job ID: 140-13157-1Client: URS Corporation

Project/Site: Granite City - M26

Lab Sample ID Client Sample ID ReceivedCollectedMatrix

140-13157-1 M26-REAGENT BLANK Air 10/25/18 00:00 10/25/18 16:50

140-13157-2 M26-1 Air 09/18/18 00:00 09/25/18 16:50

140-13157-3 M26-2 Air 09/18/18 00:00 09/25/18 16:50

140-13157-4 M26-3 Air 09/18/18 00:00 09/25/18 16:50

TestAmerica Knoxville
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Job Narrative
140-13157-1

Sample Receipt 

The samples were received on October 25, 2018 at 4:50 PM in good condition and properly preserved.  The temperature of the cooler at 
receipt was 20.3º C.

Receipt Exceptions

The following samples were re-analyzed outside of holding time: M26-1 (140-13157-2), M26-2 (140-13157-3) and M26-3 (140-13157-4).

Quality Control and Data Interpretation

Unless otherwise noted, all holding times, and QC criteria were met and the test results shown in this report meet all applicable NELAC 
requirements.

General Chemistry 

Analysis of Stationary Source Emission Samples by Ion Chromatography:  Samples were analyzed for chloride and fluoride by ion 
chromatography using SOP number KNOX-WC-005 (based on EPA methods 9056, 9057 and 26A). Results for the sulfuric acid impinger 
samples were reported as total µg hydrogen chloride and total µg hydrogen fluoride.

Results were calculated using the following equations:

Hydrogen Chloride, µg = (Chloride, µg/mL) × (Sample Volume, mL) × (Molecular Weight HCl / Molecular Weight Cl) × Bench DF

Note: A sample volume of 100 mL was used to convert the results to total µg for the method blanks, laboratory control samples, and client 
reagent blanks.

For demonstration of analytical method performance on these samples, TestAmerica Knoxville analyzed matrix spikes (MS) and matrix 
spike duplicates (MSD). Acceptable recoveries of these spikes demonstrate that quantitation from this particular stack gas matrix is 
accurate and acceptable. Impinger samples containing 0.1N sulfuric acid and 0.1N sodium hydroxide often display matrix interference 
effects causing poor method performance and possibly giving unreliable data unless the interference is dealt with. Therefore, the samples 
were diluted in the lab to reduce the interference for a more accurate anion response. The samples may be analyzed at increasing 
dilutions along with matrix spikes until matrix spikes display acceptable recoveries.

No additional analytical or quality issues were noted, other than those described above or in the Definitions/Glossary page.
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QC Association Summary
TestAmerica Job ID: 140-13157-1Client: URS Corporation

Project/Site: Granite City - M26

HPLC/IC

Prep Batch: 24919

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Air 0050/26A140-13157-1 M26-REAGENT BLANK Total/NA

Air 0050/26A140-13157-2 M26-1 Total/NA

Air 0050/26A140-13157-3 M26-2 Total/NA

Air 0050/26A140-13157-4 M26-3 Total/NA

Air 0050/26AMB 140-24919/3-A Method Blank Total/NA

Air 0050/26ALCS 140-24919/1-A Lab Control Sample Total/NA

Air 0050/26ALCSD 140-24919/2-A Lab Control Sample Dup Total/NA

Air 0050/26A140-13157-4 MS M26-3 Total/NA

Air 0050/26A140-13157-4 MSD M26-3 Total/NA

Analysis Batch: 24920

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Air 0050/26A 24919140-13157-1 M26-REAGENT BLANK Total/NA

Air 0050/26A 24919140-13157-2 M26-1 Total/NA

Air 0050/26A 24919140-13157-3 M26-2 Total/NA

Air 0050/26A 24919140-13157-4 M26-3 Total/NA

Air 0050/26A 24919MB 140-24919/3-A Method Blank Total/NA

Air 0050/26A 24919LCS 140-24919/1-A Lab Control Sample Total/NA

Air 0050/26A 24919LCSD 140-24919/2-A Lab Control Sample Dup Total/NA

Air 0050/26A 24919140-13157-4 MS M26-3 Total/NA

Air 0050/26A 24919140-13157-4 MS M26-3 Total/NA

Air 0050/26A 24919140-13157-4 MSD M26-3 Total/NA

Air 0050/26A 24919140-13157-4 MSD M26-3 Total/NA

TestAmerica Knoxville
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Client Sample Results
TestAmerica Job ID: 140-13157-1Client: URS Corporation

Project/Site: Granite City - M26

Lab Sample ID: 140-13157-1Client Sample ID: M26-REAGENT BLANK
Matrix: AirDate Collected: 10/25/18 00:00

Date Received: 10/25/18 16:50
Sample Container:  Amber Glass 250ml - unpreserved

Method: 0050/26A - Hydrogen Halide and Halogen Emissions/Stationary Sources (Mod)
RL MDL

Hydrogen Chloride ND 20.6 8.64 ug/Sample 10/29/18 00:00 10/29/18 10:55 2

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Lab Sample ID: 140-13157-2Client Sample ID: M26-1
Matrix: AirDate Collected: 09/18/18 00:00

Date Received: 09/25/18 16:50
Sample Container:  Amber Glass 1 liter Wide - unpreserved

Method: 0050/26A - Hydrogen Halide and Halogen Emissions/Stationary Sources (Mod)
RL MDL

Hydrogen Chloride 360000 H 38100 16000 ug/Sample 10/29/18 00:00 10/29/18 11:54 1000

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Lab Sample ID: 140-13157-3Client Sample ID: M26-2
Matrix: AirDate Collected: 09/18/18 00:00

Date Received: 09/25/18 16:50
Sample Container:  Amber Glass 1 liter Wide - unpreserved

Method: 0050/26A - Hydrogen Halide and Halogen Emissions/Stationary Sources (Mod)
RL MDL

Hydrogen Chloride 295000 H 39100 16400 ug/Sample 10/29/18 00:00 10/29/18 12:29 1000

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Lab Sample ID: 140-13157-4Client Sample ID: M26-3
Matrix: AirDate Collected: 09/18/18 00:00

Date Received: 09/25/18 16:50
Sample Container:  Amber Glass 1 liter Wide - unpreserved

Method: 0050/26A - Hydrogen Halide and Halogen Emissions/Stationary Sources (Mod)
RL MDL

Hydrogen Chloride 268000 H 83600 35100 ug/Sample 10/29/18 00:00 10/29/18 14:31 2500

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

TestAmerica Knoxville
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Default Detection Limits
Client: URS Corporation TestAmerica Job ID: 140-13157-1
Project/Site: Granite City - M26

Method: 0050/26A - Hydrogen Halide and Halogen Emissions/Stationary Sources (Mod)
Prep: 0050/26A

10.3Hydrogen Chloride ug/Sample

Analyte Units MethodMDLRL

4.32 0050/26A

TestAmerica Knoxville
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QC Sample Results
TestAmerica Job ID: 140-13157-1Client: URS Corporation

Project/Site: Granite City - M26

Method: 0050/26A - Hydrogen Halide and Halogen Emissions/Stationary Sources (Mod)

Client Sample ID: Method BlankLab Sample ID: MB 140-24919/3-A
Matrix: Air Prep Type: Total/NA
Analysis Batch: 24920 Prep Batch: 24919

RL MDL

Hydrogen Chloride ND 10.3 4.32 ug/Sample 10/29/18 00:00 10/29/18 10:20 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

Client Sample ID: Lab Control SampleLab Sample ID: LCS 140-24919/1-A
Matrix: Air Prep Type: Total/NA
Analysis Batch: 24920 Prep Batch: 24919

Hydrogen Chloride 77.1 76.95 ug/Sample 100 90 - 110

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Hydrogen Fluoride 79.0 79.53 ug/Sample 101 90 - 110

Client Sample ID: Lab Control Sample DupLab Sample ID: LCSD 140-24919/2-A
Matrix: Air Prep Type: Total/NA
Analysis Batch: 24920 Prep Batch: 24919

Hydrogen Chloride 77.1 76.90 ug/Sample 100 90 - 110 0 20

Analyte

LCSD LCSD

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits LimitRPD

RPD

Hydrogen Fluoride 79.0 78.94 ug/Sample 100 90 - 110 1 20

Client Sample ID: M26-3Lab Sample ID: 140-13157-4 MS
Matrix: Air Prep Type: Total/NA
Analysis Batch: 24920 Prep Batch: 24919

Hydrogen Fluoride 6320 H 13700 19830 H ug/Sample 99 75 - 125

Analyte

MS MS

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits

Client Sample ID: M26-3Lab Sample ID: 140-13157-4 MS
Matrix: Air Prep Type: Total/NA
Analysis Batch: 24920 Prep Batch: 24919

Hydrogen Chloride 268000 H 835000 1098000 H ug/Sample 99 75 - 125

Analyte

MS MS

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits

Client Sample ID: M26-3Lab Sample ID: 140-13157-4 MSD
Matrix: Air Prep Type: Total/NA
Analysis Batch: 24920 Prep Batch: 24919

Hydrogen Fluoride 6320 H 13700 19690 H ug/Sample 98 75 - 125 1 20

Analyte

MSD MSD

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits LimitRPD

RPD

Client Sample ID: M26-3Lab Sample ID: 140-13157-4 MSD
Matrix: Air Prep Type: Total/NA
Analysis Batch: 24920 Prep Batch: 24919

Hydrogen Chloride 268000 H 835000 1096000 H ug/Sample 99 75 - 125 0 20

Analyte

MSD MSD

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits LimitRPD

RPD

TestAmerica Knoxville
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Lab Chronicle
Client: URS Corporation TestAmerica Job ID: 140-13157-1
Project/Site: Granite City - M26

Client Sample ID: M26-REAGENT BLANK Lab Sample ID: 140-13157-1
Matrix: AirDate Collected: 10/25/18 00:00

Date Received: 10/25/18 16:50

Prep 0050/26A JMH10/29/18 00:00 TAL KNX24919

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA 1 Sample 100 mL

Analysis 0050/26A 2 24920 10/29/18 10:55 JMH TAL KNXTotal/NA 10 mL 10 mL

1500Instrument ID:

Client Sample ID: M26-1 Lab Sample ID: 140-13157-2
Matrix: AirDate Collected: 09/18/18 00:00

Date Received: 09/25/18 16:50

Prep 0050/26A JMH10/29/18 00:00 TAL KNX24919

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA 1 Sample 370 mL

Analysis 0050/26A 1000 24920 10/29/18 11:54 JMH TAL KNXTotal/NA 10 mL 10 mL

1500Instrument ID:

Client Sample ID: M26-2 Lab Sample ID: 140-13157-3
Matrix: AirDate Collected: 09/18/18 00:00

Date Received: 09/25/18 16:50

Prep 0050/26A JMH10/29/18 00:00 TAL KNX24919

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA 1 Sample 380 mL

Analysis 0050/26A 1000 24920 10/29/18 12:29 JMH TAL KNXTotal/NA 10 mL 10 mL

1500Instrument ID:

Client Sample ID: M26-3 Lab Sample ID: 140-13157-4
Matrix: AirDate Collected: 09/18/18 00:00

Date Received: 09/25/18 16:50

Prep 0050/26A JMH10/29/18 00:00 TAL KNX24919

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA 1 Sample 325 mL

Analysis 0050/26A 2500 24920 10/29/18 14:31 JMH TAL KNXTotal/NA 10 mL 10 mL

1500Instrument ID:

Client Sample ID: Method Blank Lab Sample ID: MB 140-24919/3-A
Matrix: AirDate Collected: N/A

Date Received: N/A

Prep 0050/26A JMH10/29/18 00:00 TAL KNX24919

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA 1 Sample 100 mL

Analysis 0050/26A 1 24920 10/29/18 10:20 JMH TAL KNXTotal/NA 10 mL 10 mL

1500Instrument ID:

TestAmerica Knoxville
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Lab Chronicle
Client: URS Corporation TestAmerica Job ID: 140-13157-1
Project/Site: Granite City - M26

Client Sample ID: Lab Control Sample Lab Sample ID: LCS 140-24919/1-A
Matrix: AirDate Collected: N/A

Date Received: N/A

Prep 0050/26A JMH10/29/18 00:00 TAL KNX24919

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA 1 Sample 100 mL

Analysis 0050/26A 1 24920 10/29/18 09:45 JMH TAL KNXTotal/NA 10 mL 10 mL

1500Instrument ID:

Client Sample ID: Lab Control Sample Dup Lab Sample ID: LCSD 140-24919/2-A
Matrix: AirDate Collected: N/A

Date Received: N/A

Prep 0050/26A JMH10/29/18 00:00 TAL KNX24919

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA 1 Sample 100 mL

Analysis 0050/26A 1 24920 10/29/18 10:02 JMH TAL KNXTotal/NA 10 mL 10 mL

1500Instrument ID:

Client Sample ID: M26-3 Lab Sample ID: 140-13157-4 MS
Matrix: AirDate Collected: 09/18/18 00:00

Date Received: 09/25/18 16:50

Prep 0050/26A JMH10/29/18 00:00 TAL KNX24919

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA 1 Sample 325 mL

Analysis 0050/26A 40 24920 10/29/18 13:56 JMH TAL KNXTotal/NA 10 mL 10 mL

1500Instrument ID:

Prep 0050/26A 24919 10/29/18 00:00 JMH TAL KNXTotal/NA 1 Sample 325 mL

Analysis 0050/26A 2500 24920 10/29/18 14:48 JMH TAL KNXTotal/NA 10 mL 10 mL

1500Instrument ID:

Client Sample ID: M26-3 Lab Sample ID: 140-13157-4 MSD
Matrix: AirDate Collected: 09/18/18 00:00

Date Received: 09/25/18 16:50

Prep 0050/26A JMH10/29/18 00:00 TAL KNX24919

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA 1 Sample 325 mL

Analysis 0050/26A 40 24920 10/29/18 14:13 JMH TAL KNXTotal/NA 10 mL 10 mL

1500Instrument ID:

Prep 0050/26A 24919 10/29/18 00:00 JMH TAL KNXTotal/NA 1 Sample 325 mL

Analysis 0050/26A 2500 24920 10/29/18 15:06 JMH TAL KNXTotal/NA 10 mL 10 mL

1500Instrument ID:

Laboratory References:

TAL KNX = TestAmerica Knoxville, 5815 Middlebrook Pike, Knoxville, TN 37921, TEL (865)291-3000

TestAmerica Knoxville
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Accreditation/Certification Summary
Client: URS Corporation TestAmerica Job ID: 140-13157-1
Project/Site: Granite City - M26

Laboratory: TestAmerica Knoxville
All accreditations/certifications held by this laboratory are listed.  Not all accreditations/certifications are applicable to this report.

Authority Program EPA Region Identification Number Expiration Date

N/AAFCEE

ANAB DoD ELAP L2311 02-13-19

Arkansas DEQ State Program 6 88-0688 06-16-19

California State Program 9 2423 06-30-19

Colorado State Program 8 TN00009 02-28-19

Connecticut State Program 1 PH-0223 09-30-19

Florida NELAP 4 E87177 06-30-19

Georgia State Program 4 906 04-13-20

Hawaii State Program 9 N/A 04-13-19

Kansas NELAP 7 E-10349 10-31-18 *

Kentucky (DW) State Program 4 90101 12-31-18

Louisiana NELAP 6 83979 06-30-19

Louisiana (DW) NELAP 6 LA160005 12-31-18

Maryland State Program 3 277 03-31-19

Michigan State Program 5 9933 04-13-20

Nevada State Program 9 TN00009 07-31-19

New Jersey NELAP 2 TN001 06-30-19

New York NELAP 2 10781 03-31-19

North Carolina (DW) State Program 4 21705 07-31-19

North Carolina (WW/SW) State Program 4 64 12-31-18

Ohio VAP State Program 5 CL0059 08-28-20

Oklahoma State Program 6 9415 08-31-19

Oregon NELAP 10 TNI0189 01-01-19

Pennsylvania NELAP 3 68-00576 12-31-18

Tennessee State Program 4 2014 04-13-20

Texas NELAP 6 T104704380-16-9 08-31-19

US Fish & Wildlife Federal LE-058448-0 07-31-19

USDA Federal P330-16-00262 08-20-19

Utah NELAP 8 TN00009 07-31-19

Virginia NELAP 3 460176 09-14-19

Washington State Program 10 C593 01-19-19

West Virginia (DW) State Program 3 9955C 12-31-18

West Virginia DEP State Program 3 345 04-30-19

Wisconsin State Program 5 998044300 08-31-19

TestAmerica Knoxville

* Accreditation/Certification renewal pending - accreditation/certification considered valid.
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Lab Name: Job No.:

SDG No.:

HPLC/IC MANUAL INTEGRATION SUMMARY

TestAmerica Knoxville 140-13157-1

Instrument ID: Analysis Batch Number:1500 22408

Lab Sample ID: Client Sample ID:

Date Analyzed: Lab File ID:

COMPOUND NAME RETENTION
TIME

MANUAL INTEGRATION
DATEANALYSTREASON

IC 140-22408/2

2140-0008938-002.d08/01/18 10:16 GC Column: AS22 ID:

Fluoride Split Peak humphreyj 08/01/18 12:593.36
Chloride Split Peak humphreyj 08/01/18 12:594.79
Nitrite as N Split Peak humphreyj 08/01/18 12:595.74
Bromide Split Peak humphreyj 08/01/18 12:596.84
Nitrate as N Split Peak humphreyj 08/01/18 12:597.70

Lab Sample ID: Client Sample ID:

Date Analyzed: Lab File ID:

COMPOUND NAME RETENTION
TIME

MANUAL INTEGRATION
DATEANALYSTREASON

IC 140-22408/3

3140-0008938-003.d08/01/18 10:34 GC Column: AS22 ID:

Fluoride Split Peak humphreyj 08/01/18 13:013.35
Chloride Baseline Smoothing humphreyj 08/01/18 13:004.78
Nitrite as N Baseline Smoothing humphreyj 08/01/18 13:005.74
Bromide Baseline Smoothing humphreyj 08/01/18 13:006.83
Nitrate as N Baseline Smoothing humphreyj 08/01/18 13:007.70

Lab Sample ID: Client Sample ID:

Date Analyzed: Lab File ID:

COMPOUND NAME RETENTION
TIME

MANUAL INTEGRATION
DATEANALYSTREASON

IC 140-22408/4

4140-0008938-004.d08/01/18 10:51 GC Column: AS22 ID:

Fluoride Split Peak humphreyj 08/01/18 13:023.35
Chloride Split Peak humphreyj 08/01/18 13:024.79
Nitrate as N Split Peak humphreyj 08/01/18 13:027.70

0050/26A
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Lab Name: Job No.:

SDG No.:

HPLC/IC MANUAL INTEGRATION SUMMARY

TestAmerica Knoxville 140-13157-1

Instrument ID: Analysis Batch Number:1500 22408

Lab Sample ID: Client Sample ID:

Date Analyzed: Lab File ID:

COMPOUND NAME RETENTION
TIME

MANUAL INTEGRATION
DATEANALYSTREASON

IC 140-22408/5

5140-0008938-005.d08/01/18 11:09 GC Column: AS22 ID:

Nitrate as N Baseline Smoothing humphreyj 08/01/18 13:037.70

Lab Sample ID: Client Sample ID:

Date Analyzed: Lab File ID:

COMPOUND NAME RETENTION
TIME

MANUAL INTEGRATION
DATEANALYSTREASON

ICV 140-22408/8

8140-0008938-008.d08/01/18 12:03 GC Column: AS22 ID:

Fluoride Split Peak humphreyj 08/01/18 13:063.36
Chloride Split Peak humphreyj 08/01/18 13:064.80
Nitrite as N Split Peak humphreyj 08/01/18 13:065.76
Bromide Split Peak humphreyj 08/01/18 13:066.86
Nitrate as N Split Peak humphreyj 08/01/18 13:057.73

Lab Sample ID: Client Sample ID:

Date Analyzed: Lab File ID:

COMPOUND NAME RETENTION
TIME

MANUAL INTEGRATION
DATEANALYSTREASON

ICB 140-22408/9

9140-0008938-009.d08/01/18 12:21 GC Column: AS22 ID:

Chloride Baseline Smoothing humphreyj 08/01/18 13:064.80
Fluoride Unspecified

0050/26A
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Lab Name: Job No.:

SDG No.:

HPLC/IC MANUAL INTEGRATION SUMMARY

TestAmerica Knoxville 140-13157-1

Instrument ID: Analysis Batch Number:1500 24920

Lab Sample ID: Client Sample ID:

Date Analyzed: Lab File ID:

COMPOUND NAME RETENTION
TIME

MANUAL INTEGRATION
DATEANALYSTREASON

CCB 140-24920/2

12140-0009818-002.d10/29/18 09:28 GC Column: AS22 ID:

Fluoride Baseline Smoothing humphreyj 10/30/18 08:593.42
Chloride Baseline Smoothing humphreyj 10/30/18 08:594.74

Lab Sample ID: Client Sample ID:

Date Analyzed: Lab File ID:

COMPOUND NAME RETENTION
TIME

MANUAL INTEGRATION
DATEANALYSTREASON

CCB 140-24920/14

24140-0009818-014.d10/29/18 13:04 GC Column: AS22 ID:

Chloride Split Peak humphreyj 10/30/18 09:104.76

Lab Sample ID: Client Sample ID:

Date Analyzed: Lab File ID:

COMPOUND NAME RETENTION
TIME

MANUAL INTEGRATION
DATEANALYSTREASON

CCB 140-24920/23

33140-0009818-023.d10/29/18 15:40 GC Column: AS22 ID:

Chloride Baseline Smoothing humphreyj 10/30/18 09:134.76

0050/26A
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Method 0050_26A
Hydrogen Halide and Halogen 

Emissions/Stationary Sources (Mod) 
by Method 0050_26A
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HPLC/IC LAB CONTROL SAMPLE RECOVERY
FORM III

Job No.:Lab Name:

SDG No.:

Level:Matrix: Low

140-13157-1

Lab File ID: 13140-0009818-003.dAir

Lab ID: LCS 140-24919/1-A Client ID:

TestAmerica Knoxville

REC 
%
REC

QC
LIMITSCONCENTRATION

(ug/Sample)

SPIKE
ADDED

(ug/Sample)
#

LCS LCS

COMPOUND
Hydrogen Chloride 77.1 76.95 90-110100
Hydrogen Fluoride 79.0 79.53 90-110101

FORM III 0050/26A

# Column to be used to flag recovery and RPD values
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HPLC/IC LAB CONTROL SAMPLE DUPLICATE RECOVERY
FORM III

Job No.:Lab Name:

SDG No.:

Level:Matrix: Low

140-13157-1

Lab File ID: 14140-0009818-004.dAir

Lab ID: LCSD 140-24919/2-A Client ID:

TestAmerica Knoxville

COMPOUND

SPIKE
ADDED CONCENTRATION %

REC
%
RPD

QC LIMITS

RPD REC (ug/Sample) (ug/Sample)
#

LCSD LCSD

77.1 76.90 20 90-110Hydrogen Chloride 0100
79.0 78.94 20 90-110Hydrogen Fluoride 1100

FORM III 0050/26A

# Column to be used to flag recovery and RPD values
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HPLC/IC MATRIX SPIKE RECOVERY
FORM III

Job No.:Lab Name:

SDG No.:

Level:Matrix: Low

140-13157-1

Lab File ID: 27140-0009818-017.dAir

Lab ID: 140-13157-4 MS Client ID: M26-3 MS

TestAmerica Knoxville

LIMITS
COMPOUND

CONCENTRATION %
REC

QC

REC

SAMPLE
CONCENTRATION

SPIKE
ADDED

(ug/Sample) (ug/Sample) (ug/Sample)
#

MS MS

13700 19830 75-125Hydrogen Fluoride 996320 H

FORM III 0050/26A

# Column to be used to flag recovery and RPD values
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HPLC/IC MATRIX SPIKE RECOVERY
FORM III

Job No.:Lab Name:

SDG No.:

Level:Matrix: Low

140-13157-1

Lab File ID: 30140-0009818-020.dAir

Lab ID: 140-13157-4 MS Client ID: M26-3 MS

TestAmerica Knoxville

LIMITS
COMPOUND

CONCENTRATION %
REC

QC

REC

SAMPLE
CONCENTRATION

SPIKE
ADDED

(ug/Sample) (ug/Sample) (ug/Sample)
#

MS MS

835000 1098000 75-125Hydrogen Chloride 99268000 H

FORM III 0050/26A

# Column to be used to flag recovery and RPD values
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HPLC/IC MATRIX SPIKE DUPLICATE RECOVERY
FORM III

Job No.:Lab Name:

SDG No.:

Level:Matrix: Low

140-13157-1

Lab File ID: 28140-0009818-018.dAir

Lab ID: 140-13157-4 MSD Client ID: M26-3 MSD

TestAmerica Knoxville

COMPOUND

SPIKE
ADDED CONCENTRATION %

REC
%
RPD

QC LIMITS

RPD REC (ug/Sample) (ug/Sample)
#

MSD MSD

13700 19690 20 75-125Hydrogen Fluoride 198 H

FORM III 0050/26A

# Column to be used to flag recovery and RPD values
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HPLC/IC MATRIX SPIKE DUPLICATE RECOVERY
FORM III

Job No.:Lab Name:

SDG No.:

Level:Matrix: Low

140-13157-1

Lab File ID: 31140-0009818-021.dAir

Lab ID: 140-13157-4 MSD Client ID: M26-3 MSD

TestAmerica Knoxville

COMPOUND

SPIKE
ADDED CONCENTRATION %

REC
%
RPD

QC LIMITS

RPD REC (ug/Sample) (ug/Sample)
#

MSD MSD

835000 1096000 20 75-125Hydrogen Chloride 099 H

FORM III 0050/26A

# Column to be used to flag recovery and RPD values
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FORM IV
HPLC/IC METHOD BLANK SUMMARY

Lab Name:

SDG No.:

Job No.: 140-13157-1TestAmerica Knoxville

Instrument ID:

Level:(Low/Med)

Date Extracted:

Date Analyzed: 10/29/2018  10:20

10/29/2018  00:00

Low

1500

Lab File ID: 15140-0009818-005.d Lab Sample ID: MB 140-24919/3-A

Matrix: Air

THIS METHOD BLANK APPLIES TO THE FOLLOWING SAMPLES:

LAB SAMPLE ID
LAB

FILE ID DATE ANALYZEDCLIENT SAMPLE ID
 10/29/2018  09:4513140-00098

18-003.d
LCS 140-24919/1-A

 10/29/2018  10:0214140-00098
18-004.d

LCSD 140-24919/2-A

 10/29/2018  10:5517140-00098
18-007.d

140-13157-1M26-REAGENT BLANK

 10/29/2018  11:5420140-00098
18-010.d

140-13157-2M26-1

 10/29/2018  12:2922140-00098
18-012.d

140-13157-3M26-2

 10/29/2018  13:5627140-00098
18-017.d

140-13157-4 MSM26-3 MS

 10/29/2018  14:1328140-00098
18-018.d

140-13157-4 MSDM26-3 MSD

 10/29/2018  14:3129140-00098
18-019.d

140-13157-4M26-3

 10/29/2018  14:4830140-00098
18-020.d

140-13157-4 MSM26-3 MS

 10/29/2018  15:0631140-00098
18-021.d

140-13157-4 MSDM26-3 MSD

FORM IV 0050/26A
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FORM I
HPLC/IC ORGANICS ANALYSIS DATA SHEET

Client Sample ID:

Lab Name: Job No.:

M26-REAGENT BLANK

SDG No.:

140-13157-1

Lab Sample ID: 140-13157-1

TestAmerica Knoxville

Matrix: 17140-0009818-007.dLab File ID:

Date Collected:0050/26AAnalysis Method:

Air

10/25/2018  00:00

Con. Extract Vol.:

Injection Volume:

GPC Cleanup:(Y/N)

Date Extracted:

Date Analyzed:

Dilution Factor: 2

Extraction Method: 0050/26A 10/29/2018  00:00

10/29/2018  10:55

100(mL)

1(uL)

Sample wt/vol: 1(Sample)

% Moisture:

GC Column: ID:AS22

N

Analysis Batch No.: 24920 ug/SampleUnits:

CAS NO. COMPOUND NAME RESULT Q MDLRL

20.6 8.647647-01-0 Hydrogen Chloride ND

FORM I 0050/26A
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Report Date: 30-Oct-2018 09:14:55 Chrom Revision: 2.3  16-Oct-2018 09:58:52

TestAmerica Knoxville

Target Compound Quantitation Report

Data File: \\ChromNA\Knoxville\ChromData\1500\20181030-9818.b\17140-0009818-007.d

Lims ID: 140-13157-A-1-A          

Client ID: M26-REAGENT BLANK

Sample Type: Client

Inject. Date: 29-Oct-2018 10:55:00 ALS Bottle#: 0 Worklist Smp#: 7

Injection Vol: 1.0 ul Dil. Factor: 2.0000     

Sample Info: 140-0009818-007

Misc. Info.: 17 140-13157-a-1-a

Operator ID: Instrument ID: 1500

Method: \\ChromNA\Knoxville\ChromData\1500\20181030-9818.b\0050_26A_1500.m

Limit Group: IC 0050_26A ICAL

Last Update: 30-Oct-2018 09:14:46 Calib Date: 01-Aug-2018 11:43:00

Integrator: Falcon

Quant Method: External Standard Quant By: Initial Calibration

Last ICal File: \\ChromNA\Knoxville\ChromData\1500\20180731-8938.b\7140-0008938-007.d

Column 1 : Det: IC

Process Host: XAWRK003

First Level Reviewer: humphreyj Date: 30-Oct-2018 09:02:16

Compound
RT

(min.)
Exp RT
(min.)

Dlt RT
(min.) Response

OnCol Amt
ug/ml Flags

    1 Fluoride     3.333 ND       

    2 Chloride     4.742 ND       

S   7 Hydrogen Chloride     0.000 ND       

S   8 Hydro Fluoric Acid     0.000 ND       
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Report Date: 30-Oct-2018 09:14:55 Chrom Revision: 2.3  16-Oct-2018 09:58:52

TestAmerica Knoxville
Data File: \\ChromNA\Knoxville\ChromData\1500\20181030-9818.b\17140-0009818-007.d

Injection Date: 29-Oct-2018 10:55:00 Instrument ID: 1500 Operator ID:

Lims ID: 140-13157-A-1-A          Lab Sample ID: 140-13157-1              Worklist Smp#: 7

Client ID: M26-REAGENT BLANK

Injection Vol: 1.0 ul Dil. Factor: 2.0000     ALS Bottle#: 0

Method: 0050_26A_1500 Limit Group: IC 0050_26A ICAL

Y Scaling: Method Defined: Scale to the Nth Largest Target: 1
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17140-0009818-007, 17140-0009818-007.d
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FORM I
HPLC/IC ORGANICS ANALYSIS DATA SHEET

Client Sample ID:

Lab Name: Job No.:

M26-1

SDG No.:

140-13157-1

Lab Sample ID: 140-13157-2

TestAmerica Knoxville

Matrix: 20140-0009818-010.dLab File ID:

Date Collected:0050/26AAnalysis Method:

Air

09/18/2018  00:00

Con. Extract Vol.:

Injection Volume:

GPC Cleanup:(Y/N)

Date Extracted:

Date Analyzed:

Dilution Factor: 1000

Extraction Method: 0050/26A 10/29/2018  00:00

10/29/2018  11:54

370(mL)

1(uL)

Sample wt/vol: 1(Sample)

% Moisture:

GC Column: ID:AS22

N

Analysis Batch No.: 24920 ug/SampleUnits:

CAS NO. COMPOUND NAME RESULT Q MDLRL

38100 16000H7647-01-0 Hydrogen Chloride 360000

FORM I 0050/26A
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Report Date: 30-Oct-2018 09:14:59 Chrom Revision: 2.3  16-Oct-2018 09:58:52

TestAmerica Knoxville

Target Compound Quantitation Report

Data File: \\ChromNA\Knoxville\ChromData\1500\20181030-9818.b\20140-0009818-010.d

Lims ID: 140-13157-A-2-A          

Client ID: M26-1

Sample Type: Client

Inject. Date: 29-Oct-2018 11:54:00 ALS Bottle#: 0 Worklist Smp#: 10

Injection Vol: 1.0 ul Dil. Factor: 1000.0000  

Sample Info: 140-0009818-010

Misc. Info.: 20 140-13157-a-2-a

Operator ID: Instrument ID: 1500

Method: \\ChromNA\Knoxville\ChromData\1500\20181030-9818.b\0050_26A_1500.m

Limit Group: IC 0050_26A ICAL

Last Update: 30-Oct-2018 09:14:46 Calib Date: 01-Aug-2018 11:43:00

Integrator: Falcon

Quant Method: External Standard Quant By: Initial Calibration

Last ICal File: \\ChromNA\Knoxville\ChromData\1500\20180731-8938.b\7140-0008938-007.d

Column 1 : Det: IC

Process Host: XAWRK003

First Level Reviewer: humphreyj Date: 30-Oct-2018 09:08:31

Compound
RT

(min.)
Exp RT
(min.)

Dlt RT
(min.) Response

OnCol Amt
ug/ml Flags

    1 Fluoride     3.350     3.333     0.017       501080      0.0171      M

    2 Chloride     4.758     4.742     0.016     18536536      0.9463      M

S   7 Hydrogen Chloride      0.9731       

S   8 Hydro Fluoric Acid      0.0180       

QC Flag Legend
Review Flags

  M - Manually Integrated
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Report Date: 30-Oct-2018 09:14:59 Chrom Revision: 2.3  16-Oct-2018 09:58:52

TestAmerica Knoxville
Data File: \\ChromNA\Knoxville\ChromData\1500\20181030-9818.b\20140-0009818-010.d

Injection Date: 29-Oct-2018 11:54:00 Instrument ID: 1500 Operator ID:

Lims ID: 140-13157-A-2-A          Lab Sample ID: 140-13157-2              Worklist Smp#: 10

Client ID: M26-1

Injection Vol: 1.0 ul Dil. Factor: 1000.0000  ALS Bottle#: 0

Method: 0050_26A_1500 Limit Group: IC 0050_26A ICAL

Y Scaling: Method Defined: Scale to the Nth Largest Target: 1
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FORM I
HPLC/IC ORGANICS ANALYSIS DATA SHEET

Client Sample ID:

Lab Name: Job No.:

M26-2

SDG No.:

140-13157-1

Lab Sample ID: 140-13157-3

TestAmerica Knoxville

Matrix: 22140-0009818-012.dLab File ID:

Date Collected:0050/26AAnalysis Method:

Air

09/18/2018  00:00

Con. Extract Vol.:

Injection Volume:

GPC Cleanup:(Y/N)

Date Extracted:

Date Analyzed:

Dilution Factor: 1000

Extraction Method: 0050/26A 10/29/2018  00:00

10/29/2018  12:29

380(mL)

1(uL)

Sample wt/vol: 1(Sample)

% Moisture:

GC Column: ID:AS22

N

Analysis Batch No.: 24920 ug/SampleUnits:

CAS NO. COMPOUND NAME RESULT Q MDLRL

39100 16400H7647-01-0 Hydrogen Chloride 295000

FORM I 0050/26A
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Report Date: 30-Oct-2018 09:15:02 Chrom Revision: 2.3  16-Oct-2018 09:58:52

TestAmerica Knoxville

Target Compound Quantitation Report

Data File: \\ChromNA\Knoxville\ChromData\1500\20181030-9818.b\22140-0009818-012.d

Lims ID: 140-13157-A-3-A          

Client ID: M26-2

Sample Type: Client

Inject. Date: 29-Oct-2018 12:29:00 ALS Bottle#: 0 Worklist Smp#: 12

Injection Vol: 1.0 ul Dil. Factor: 1000.0000  

Sample Info: 140-0009818-012

Misc. Info.: 22 140-13157-a-3-a

Operator ID: Instrument ID: 1500

Method: \\ChromNA\Knoxville\ChromData\1500\20181030-9818.b\0050_26A_1500.m

Limit Group: IC 0050_26A ICAL

Last Update: 30-Oct-2018 09:14:46 Calib Date: 01-Aug-2018 11:43:00

Integrator: Falcon

Quant Method: External Standard Quant By: Initial Calibration

Last ICal File: \\ChromNA\Knoxville\ChromData\1500\20180731-8938.b\7140-0008938-007.d

Column 1 : Det: IC

Process Host: XAWRK003

First Level Reviewer: humphreyj Date: 30-Oct-2018 09:10:25

Compound
RT

(min.)
Exp RT
(min.)

Dlt RT
(min.) Response

OnCol Amt
ug/ml Flags

    1 Fluoride     3.367     3.333     0.034       535795      0.0183      M

    2 Chloride     4.758     4.742     0.016     14739182      0.7548      M

S   7 Hydrogen Chloride      0.7763       

S   8 Hydro Fluoric Acid      0.0193       

QC Flag Legend
Review Flags

  M - Manually Integrated
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Report Date: 30-Oct-2018 09:15:02 Chrom Revision: 2.3  16-Oct-2018 09:58:52

TestAmerica Knoxville
Data File: \\ChromNA\Knoxville\ChromData\1500\20181030-9818.b\22140-0009818-012.d

Injection Date: 29-Oct-2018 12:29:00 Instrument ID: 1500 Operator ID:

Lims ID: 140-13157-A-3-A          Lab Sample ID: 140-13157-3              Worklist Smp#: 12

Client ID: M26-2

Injection Vol: 1.0 ul Dil. Factor: 1000.0000  ALS Bottle#: 0

Method: 0050_26A_1500 Limit Group: IC 0050_26A ICAL

Y Scaling: Method Defined: Scale to the Nth Largest Target: 1
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FORM I
HPLC/IC ORGANICS ANALYSIS DATA SHEET

Client Sample ID:

Lab Name: Job No.:

M26-3

SDG No.:

140-13157-1

Lab Sample ID: 140-13157-4

TestAmerica Knoxville

Matrix: 29140-0009818-019.dLab File ID:

Date Collected:0050/26AAnalysis Method:

Air

09/18/2018  00:00

Con. Extract Vol.:

Injection Volume:

GPC Cleanup:(Y/N)

Date Extracted:

Date Analyzed:

Dilution Factor: 2500

Extraction Method: 0050/26A 10/29/2018  00:00

10/29/2018  14:31

325(mL)

1(uL)

Sample wt/vol: 1(Sample)

% Moisture:

GC Column: ID:AS22

N

Analysis Batch No.: 24920 ug/SampleUnits:

CAS NO. COMPOUND NAME RESULT Q MDLRL

83600 35100H7647-01-0 Hydrogen Chloride 268000

FORM I 0050/26A
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Report Date: 30-Oct-2018 09:15:14 Chrom Revision: 2.3  16-Oct-2018 09:58:52

TestAmerica Knoxville

Target Compound Quantitation Report

Data File: \\ChromNA\Knoxville\ChromData\1500\20181030-9818.b\29140-0009818-019.d

Lims ID: 140-13157-A-4-A          

Client ID: M26-3

Sample Type: Client

Inject. Date: 29-Oct-2018 14:31:00 ALS Bottle#: 0 Worklist Smp#: 19

Injection Vol: 1.0 ul Dil. Factor: 2500.0000  

Sample Info: 140-0009818-019

Misc. Info.: 29 140-13157-a-4-a

Operator ID: Instrument ID: 1500

Method: \\ChromNA\Knoxville\ChromData\1500\20181030-9818.b\0050_26A_1500.m

Limit Group: IC 0050_26A ICAL

Last Update: 30-Oct-2018 09:15:03 Calib Date: 01-Aug-2018 11:43:00

Integrator: Falcon

Quant Method: External Standard Quant By: Initial Calibration

Last ICal File: \\ChromNA\Knoxville\ChromData\1500\20180731-8938.b\7140-0008938-007.d

Column 1 : Det: IC

Process Host: XAWRK003

First Level Reviewer: humphreyj Date: 30-Oct-2018 09:13:14

Compound
RT

(min.)
Exp RT
(min.)

Dlt RT
(min.) Response

OnCol Amt
ug/ml Flags

    1 Fluoride     3.350     3.333     0.017       301326      0.0103     Ma

    2 Chloride     4.750     4.742     0.008      6209169      0.3203     Ma

    3 Nitrite as N     5.683 ND       

    4 Bromide     6.933     6.750     0.183        13277    0.001551       

    5 Nitrate as N     7.592     7.583     0.009      1341176      0.0280       

    6 Iodide    14.800 ND       

S   7 Hydrogen Chloride      0.3294       

S   8 Hydro Fluoric Acid      0.0108       

S   9 Hydrobromic Acid    0.001571       

S  10 Nitric acid      0.1260       

S  11 Nitrous Acid     0.000 ND       

S  12 Br    0.001551       

S  13 Chlorine      0.3203       

QC Flag Legend
Review Flags

  M - Manually Integrated

  a - User Assigned ID
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Report Date: 30-Oct-2018 09:15:14 Chrom Revision: 2.3  16-Oct-2018 09:58:52

TestAmerica Knoxville
Data File: \\ChromNA\Knoxville\ChromData\1500\20181030-9818.b\29140-0009818-019.d

Injection Date: 29-Oct-2018 14:31:00 Instrument ID: 1500 Operator ID:

Lims ID: 140-13157-A-4-A          Lab Sample ID: 140-13157-4              Worklist Smp#: 19

Client ID: M26-3

Injection Vol: 1.0 ul Dil. Factor: 2500.0000  ALS Bottle#: 0

Method: 0050_26A_1500 Limit Group: IC 0050_26A ICAL

Y Scaling: Method Defined: Scale to the Nth Largest Target: 1
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FORM VI

Lab Name: Job No.:

Calibration ID:

SDG No.:

Instrument ID: Heated Purge: (Y/N)

HPLC/IC BY EXTERNAL STANDARD - INITIAL CALIBRATION DATA

TestAmerica Knoxville 140-13157-1

1500

Analy Batch No.: 22408

1574Calibration Start Date: Calibration End Date:08/01/2018  09:59

N

08/01/2018  11:43

GC Column: AS22 ID:

RETENTION TIME SUMMARY

Calibration Files:

LEVEL: LAB SAMPLE ID: LAB FILE ID:
Level 1 IC 140-22408/1 1140-0008938-001.d
Level 2 IC 140-22408/2 2140-0008938-002.d
Level 3 IC 140-22408/3 3140-0008938-003.d
Level 4 IC 140-22408/4 4140-0008938-004.d
Level 5 IC 140-22408/5 5140-0008938-005.d
Level 6 IC 140-22408/6 6140-0008938-006.d
Level 7 IC 140-22408/7 7140-0008938-007.d

ANALYTE LVL 1 LVL 2 LVL 3 LVL 4 LVL 5 LVL 6 LVL 7 AVG RTRT WINDOW

Fluoride 3.3553.100 - 3.6003.350 3.358 3.350 3.350 3.358 3.358 3.358
Chloride 4.7914.542 - 5.0424.792 4.792 4.783 4.792 4.792 4.792 4.792
Nitrite as N 5.7455.492 - 5.9925.742 5.742 5.742 5.742 5.750 5.750 5.750
Bromide 6.8376.583 - 7.0836.842 6.842 6.833 6.833 6.842 6.833 6.833
Nitrate as N 7.6997.450 - 7.9507.700 7.700 7.700 7.700 7.700 7.700 7.692
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FORM VI

Lab Name: Job No.:

Calibration ID:

SDG No.:

Instrument ID: GC Column: Heated Purge: (Y/N)

HPLC/IC BY EXTERNAL STANDARD - INITIAL CALIBRATION DATA

TestAmerica Knoxville 140-13157-1

1500

Analy Batch No.: 22408

1574Calibration Start Date: Calibration End Date:08/01/2018  09:59

N

08/01/2018  11:43

AS22 ID:

CURVE EVALUATION

Calibration Files:

LEVEL: LAB SAMPLE ID: LAB FILE ID:
1Level IC 140-22408/1 1140-0008938-001.d
2Level IC 140-22408/2 2140-0008938-002.d
3Level IC 140-22408/3 3140-0008938-003.d
4Level IC 140-22408/4 4140-0008938-004.d
5Level IC 140-22408/5 5140-0008938-005.d
6Level IC 140-22408/6 6140-0008938-006.d
7Level IC 140-22408/7 7140-0008938-007.d

MIN R^2
OR COD

#R^2
OR COD

MAX
%RSD

#%RSD#COEFFICIENT

M2M1B

CURVE
TYPE

LVL 4LVL 3LVL 2LVL 1

CFANALYTE MIN CF

LVL 5 LVL 6 LVL 7

Fluoride QuaF 1.0000 0.990028194100 30583920 28128890 28371136
29765896 30197187 30922296

29257766.4 838167.186

Chloride QuaF 1.0000 0.990021952980 22868907 19891950 19950328
19204754 19568582 19942220

19278073.5 328565.772

Nitrite as N QuaF 1.0000 0.990042885420 41188280 42565770 41378168
42385794 43274191 44413132

41868360.4 1278616.29

Bromide QuaF 1.0000 0.99008823960 8586813 8435780 8470672
8467822 8688407 8693807

8558463.68 70307.7554

Nitrate as N QuaF 1.0000 0.990051703920 49121120 49069780 48249644
48511614 49767455 51581081

47840529.8 1871724.06

FORM VI 0050/26A

Note: The M1 coefficient is the same as Ave CF for an Ave curve type.
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FORM VI

Lab Name: Job No.:

Calibration ID:

SDG No.:

Instrument ID: Heated Purge: (Y/N)

HPLC/IC BY EXTERNAL STANDARD - INITIAL CALIBRATION DATA

TestAmerica Knoxville 140-13157-1

1500

Analy Batch No.: 22408

1574Calibration Start Date: Calibration End Date:08/01/2018  09:59

N

08/01/2018  11:43

GC Column: AS22 ID:

RESPONSE AND CONCENTRATION

Calibration Files:

LEVEL: LAB SAMPLE ID: LAB FILE ID:
Level 1 IC 140-22408/1 1140-0008938-001.d
Level 2 IC 140-22408/2 2140-0008938-002.d
Level 3 IC 140-22408/3 3140-0008938-003.d
Level 4 IC 140-22408/4 4140-0008938-004.d
Level 5 IC 140-22408/5 5140-0008938-005.d
Level 6 IC 140-22408/6 6140-0008938-006.d
Level 7 IC 140-22408/7 7140-0008938-007.d

CURVE
TYPE

RESPONSEANALYTE CONCENTRATION (UG/ML)

LVL 1 LVL 1LVL 2 LVL 2LVL 3 LVL 3LVL 4 LVL 4LVL 5 LVL 5
LVL 6 LVL 6LVL 7 LVL 7

QuaFFluoride 1409705
30197187

2293794
61844592

2812889 7092784 14882948 0.0500
1.00

0.0750
2.00

0.100 0.250 0.500

QuaFChloride 1097649
19568582

1715168
39884440

1989195 4987582 9602377 0.0500
1.00

0.0750
2.00

0.100 0.250 0.500

QuaFNitrite as N 2144271
43274191

3089121
88826264

4256577 10344542 21192897 0.0500
1.00

0.0750
2.00

0.100 0.250 0.500

QuaFBromide 441198
8688407

644011
17387614

843578 2117668 4233911 0.0500
1.00

0.0750
2.00

0.100 0.250 0.500

QuaFNitrate as N 2585196
49767455

3684084
103162161

4906978 12062411 24255807 0.0500
1.00

0.0750
2.00

0.100 0.250 0.500

Curve Type Legend:
QuaF = Quadratic forced zero
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Report Date: 20-Aug-2018 14:08:40 Chrom Revision: 2.3  09-Aug-2018 15:33:44

TestAmerica Knoxville

Target Compound Quantitation Report

Data File: \\ChromNA\Knoxville\ChromData\1500\20180731-8938.b\1140-0008938-001.d

Lims ID: IC 1                     

Client ID:

Sample Type: IC Calib Level: 1

Inject. Date: 01-Aug-2018 09:59:00 ALS Bottle#: 0 Worklist Smp#: 1

Injection Vol: 1.0 ul Dil. Factor: 1.0000     

Sample Info: 140-0008938-001

Misc. Info.: 1 ic 1

Operator ID: Instrument ID: 1500

Sublist: chrom-0050_26A_1500*sub3

Method: \\ChromNA\Knoxville\ChromData\1500\20180731-8938.b\0050_26A_1500.m

Limit Group: IC 0050_26A ICAL

Last Update: 20-Aug-2018 14:08:39 Calib Date: 01-Aug-2018 11:43:00

Integrator: Falcon

Quant Method: External Standard Quant By: Initial Calibration

Last ICal File: \\ChromNA\Knoxville\ChromData\1500\20180731-8938.b\7140-0008938-007.d

Column 1 : Det: IC

Process Host: XAWRK048

First Level Reviewer: wasmundd Date: 20-Aug-2018 14:02:27

Compound
RT

(min.)
Exp RT
(min.)

Dlt RT
(min.) Response

Cal Amt
ug/ml

OnCol Amt
ug/ml Flags

    1 Fluoride     3.350     3.350     0.000      1409705      0.0500      0.0481       

    2 Chloride     4.792     4.792     0.000      1097649      0.0500      0.0569       

    3 Nitrite as N     5.742     5.742     0.000      2144271      0.0500      0.0511       

    4 Bromide     6.842     6.833     0.009       441198      0.0500      0.0515       

    5 Nitrate as N     7.700     7.700     0.000      2585196      0.0500      0.0539       

S   7 Hydrogen Chloride      0.0514      0.0585       

S   8 Hydro Fluoric Acid      0.0527      0.0507       

S   9 Hydrobromic Acid      0.0506      0.0522       

S  10 Nitric acid      0.2249      0.2426       

S  11 Nitrous Acid      0.1678      0.1716       

S  12 Br      0.0500      0.0515       

S  13 Chlorine      0.0500      0.0569       

Reagents:

85L1M26AP_00020 Amount Added:  10.00 Units: mL
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Report Date: 20-Aug-2018 14:08:40 Chrom Revision: 2.3  09-Aug-2018 15:33:44

TestAmerica Knoxville
Data File: \\ChromNA\Knoxville\ChromData\1500\20180731-8938.b\1140-0008938-001.d

Injection Date: 01-Aug-2018 09:59:00 Instrument ID: 1500 Operator ID:

Lims ID: IC 1                     Worklist Smp#: 1

Client ID:

Injection Vol: 1.0 ul Dil. Factor: 1.0000     ALS Bottle#: 0

Method: 0050_26A_1500 Limit Group: IC 0050_26A ICAL

Y Scaling: Method Defined: Scale to the Nth Largest Target: 1
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Report Date: 20-Aug-2018 14:08:41 Chrom Revision: 2.3  09-Aug-2018 15:33:44

TestAmerica Knoxville

Target Compound Quantitation Report

Data File: \\ChromNA\Knoxville\ChromData\1500\20180731-8938.b\2140-0008938-002.d

Lims ID: IC 2                     

Client ID:

Sample Type: IC Calib Level: 2

Inject. Date: 01-Aug-2018 10:16:00 ALS Bottle#: 0 Worklist Smp#: 2

Injection Vol: 1.0 ul Dil. Factor: 1.0000     

Sample Info: 140-0008938-002

Misc. Info.: 2 ic 2

Operator ID: Instrument ID: 1500

Sublist: chrom-0050_26A_1500*sub3

Method: \\ChromNA\Knoxville\ChromData\1500\20180731-8938.b\0050_26A_1500.m

Limit Group: IC 0050_26A ICAL

Last Update: 20-Aug-2018 14:08:40 Calib Date: 01-Aug-2018 11:43:00

Integrator: Falcon

Quant Method: External Standard Quant By: Initial Calibration

Last ICal File: \\ChromNA\Knoxville\ChromData\1500\20180731-8938.b\7140-0008938-007.d

Column 1 : Det: IC

Process Host: XAWRK048

First Level Reviewer: humphreyj Date: 01-Aug-2018 12:59:42

Compound
RT

(min.)
Exp RT
(min.)

Dlt RT
(min.) Response

Cal Amt
ug/ml

OnCol Amt
ug/ml Flags

    1 Fluoride     3.358     3.350     0.008      2293794      0.0750      0.0782      M

    2 Chloride     4.792     4.792     0.000      1715168      0.0750      0.0888      M

    3 Nitrite as N     5.742     5.742     0.000      3089121      0.0750      0.0736      M

    4 Bromide     6.842     6.833     0.009       644011      0.0750      0.0752      M

    5 Nitrate as N     7.700     7.700     0.000      3684084      0.0750      0.0768      M

S   7 Hydrogen Chloride      0.0771      0.0914       

S   8 Hydro Fluoric Acid      0.0790      0.0824       

S   9 Hydrobromic Acid      0.0759      0.0761       

S  10 Nitric acid      0.3374      0.3454       

S  11 Nitrous Acid      0.2517      0.2471       

S  12 Br      0.0750      0.0752       

S  13 Chlorine      0.0750      0.0888       

QC Flag Legend
Review Flags

  M - Manually Integrated

Reagents:

85L2M26AP_00018 Amount Added:  10.00 Units: mL
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Report Date: 20-Aug-2018 14:08:41 Chrom Revision: 2.3  09-Aug-2018 15:33:44

TestAmerica Knoxville
Data File: \\ChromNA\Knoxville\ChromData\1500\20180731-8938.b\2140-0008938-002.d

Injection Date: 01-Aug-2018 10:16:00 Instrument ID: 1500 Operator ID:

Lims ID: IC 2                     Worklist Smp#: 2

Client ID:

Injection Vol: 1.0 ul Dil. Factor: 1.0000     ALS Bottle#: 0

Method: 0050_26A_1500 Limit Group: IC 0050_26A ICAL

Y Scaling: Method Defined: Scale to the Nth Largest Target: 1
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Report Date: 20-Aug-2018 14:08:41 Chrom Revision: 2.3  09-Aug-2018 15:33:44
Manual Integration/User Assign Peak Report

TestAmerica Knoxville

Data File: \\ChromNA\Knoxville\ChromData\1500\20180731-8938.b\2140-0008938-002.d

Injection Date: 01-Aug-2018 10:16:00 Instrument ID: 1500

Lims ID: IC 2                     

Client ID:

Operator ID: ALS Bottle#: 0 Worklist Smp#: 2

Injection Vol: 1.0 ul Dil. Factor: 1.0000     

Method: 0050_26A_1500 Limit Group: IC 0050_26A ICAL

Column: Detector IC

    1 Fluoride, CAS: 16984-48-8
Signal: 1

Processing Integration Results

RT:   3.36

Area: 2322695

Amount:    0.078735

Amount Units: ug/ml
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Manual Integration Results

RT:   3.36

Area: 2293794

Amount:    0.078224

Amount Units: ug/ml
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Reviewer: humphreyj, 01-Aug-2018 12:59:35

Audit Action: Split an Integrated Peak Audit Reason: Split Peak

10/31/2018Page 45 of 141



Report Date: 20-Aug-2018 14:08:41 Chrom Revision: 2.3  09-Aug-2018 15:33:44
Manual Integration/User Assign Peak Report

TestAmerica Knoxville

Data File: \\ChromNA\Knoxville\ChromData\1500\20180731-8938.b\2140-0008938-002.d

Injection Date: 01-Aug-2018 10:16:00 Instrument ID: 1500

Lims ID: IC 2                     

Client ID:

Operator ID: ALS Bottle#: 0 Worklist Smp#: 2

Injection Vol: 1.0 ul Dil. Factor: 1.0000     

Method: 0050_26A_1500 Limit Group: IC 0050_26A ICAL

Column: Detector IC

    2 Chloride, CAS: 16887-00-6
Signal: 1

Processing Integration Results

RT:   4.79

Area: 1742088

Amount:    0.090074

Amount Units: ug/ml
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Manual Integration Results

RT:   4.79

Area: 1715168

Amount:    0.088835

Amount Units: ug/ml

4.2 4.4 4.6 4.8 5.0 5.2 5.4 5.6
Min

RT

-1

1

3

5

7

9

11

13

15

17

19

Y
 (

 X
1

0
0

0
0

)

2140-0008938-002, 2140-0008938-002.d

  
4

.7
9

2

Reviewer: humphreyj, 01-Aug-2018 12:59:28

Audit Action: Split an Integrated Peak Audit Reason: Split Peak
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Report Date: 20-Aug-2018 14:08:41 Chrom Revision: 2.3  09-Aug-2018 15:33:44
Manual Integration/User Assign Peak Report

TestAmerica Knoxville

Data File: \\ChromNA\Knoxville\ChromData\1500\20180731-8938.b\2140-0008938-002.d

Injection Date: 01-Aug-2018 10:16:00 Instrument ID: 1500

Lims ID: IC 2                     

Client ID:

Operator ID: ALS Bottle#: 0 Worklist Smp#: 2

Injection Vol: 1.0 ul Dil. Factor: 1.0000     

Method: 0050_26A_1500 Limit Group: IC 0050_26A ICAL

Column: Detector IC

    3 Nitrite as N, CAS: 14797-65-0
Signal: 1

Processing Integration Results

RT:   5.74

Area: 3099703

Amount:    0.073882

Amount Units: ug/ml

5.1 5.3 5.5 5.7 5.9 6.1 6.3 6.5
Min

-1

1

3

5

7

9

11

13

15

17

19

21

23

25

27

Y
 (

 X
1

0
0

0
0

)

2140-0008938-002, 2140-0008938-002.d

  
5

.7
4

2

Manual Integration Results

RT:   5.74

Area: 3089121

Amount:    0.073616

Amount Units: ug/ml
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Reviewer: humphreyj, 01-Aug-2018 12:59:21

Audit Action: Split an Integrated Peak Audit Reason: Split Peak
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Report Date: 20-Aug-2018 14:08:41 Chrom Revision: 2.3  09-Aug-2018 15:33:44
Manual Integration/User Assign Peak Report

TestAmerica Knoxville

Data File: \\ChromNA\Knoxville\ChromData\1500\20180731-8938.b\2140-0008938-002.d

Injection Date: 01-Aug-2018 10:16:00 Instrument ID: 1500

Lims ID: IC 2                     

Client ID:

Operator ID: ALS Bottle#: 0 Worklist Smp#: 2

Injection Vol: 1.0 ul Dil. Factor: 1.0000     

Method: 0050_26A_1500 Limit Group: IC 0050_26A ICAL

Column: Detector IC

    4 Bromide, CAS: 24959-67-9
Signal: 1

Processing Integration Results

RT:   6.84

Area: 651407

Amount:    0.076017

Amount Units: ug/ml
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Manual Integration Results

RT:   6.84

Area: 644011

Amount:    0.075202

Amount Units: ug/ml
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Reviewer: humphreyj, 01-Aug-2018 12:59:14

Audit Action: Split an Integrated Peak Audit Reason: Split Peak
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Report Date: 20-Aug-2018 14:08:41 Chrom Revision: 2.3  09-Aug-2018 15:33:44
Manual Integration/User Assign Peak Report

TestAmerica Knoxville

Data File: \\ChromNA\Knoxville\ChromData\1500\20180731-8938.b\2140-0008938-002.d

Injection Date: 01-Aug-2018 10:16:00 Instrument ID: 1500

Lims ID: IC 2                     

Client ID:

Operator ID: ALS Bottle#: 0 Worklist Smp#: 2

Injection Vol: 1.0 ul Dil. Factor: 1.0000     

Method: 0050_26A_1500 Limit Group: IC 0050_26A ICAL

Column: Detector IC

    5 Nitrate as N, CAS: 14797-55-8
Signal: 1

Processing Integration Results

RT:   7.70

Area: 3692558

Amount:    0.099813

Amount Units: ug/ml
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Manual Integration Results

RT:   7.70

Area: 3684084

Amount:    0.076777

Amount Units: ug/ml

7.0 7.2 7.4 7.6 7.8 8.0 8.2 8.4 8.6
Min

RT

-1

2

5

8

11

14

17

20

23

26

Y
 (

 X
1

0
0

0
0

)

2140-0008938-002, 2140-0008938-002.d

  
7

.7
0

0

Reviewer: humphreyj, 01-Aug-2018 12:59:06

Audit Action: Split an Integrated Peak Audit Reason: Split Peak
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Report Date: 20-Aug-2018 14:08:43 Chrom Revision: 2.3  09-Aug-2018 15:33:44

TestAmerica Knoxville

Target Compound Quantitation Report

Data File: \\ChromNA\Knoxville\ChromData\1500\20180731-8938.b\3140-0008938-003.d

Lims ID: IC 3                     

Client ID:

Sample Type: IC Calib Level: 3

Inject. Date: 01-Aug-2018 10:34:00 ALS Bottle#: 0 Worklist Smp#: 3

Injection Vol: 1.0 ul Dil. Factor: 1.0000     

Sample Info: 140-0008938-003

Misc. Info.: 3 ic 3

Operator ID: Instrument ID: 1500

Sublist: chrom-0050_26A_1500*sub3

Method: \\ChromNA\Knoxville\ChromData\1500\20180731-8938.b\0050_26A_1500.m

Limit Group: IC 0050_26A ICAL

Last Update: 20-Aug-2018 14:08:42 Calib Date: 01-Aug-2018 11:43:00

Integrator: Falcon

Quant Method: External Standard Quant By: Initial Calibration

Last ICal File: \\ChromNA\Knoxville\ChromData\1500\20180731-8938.b\7140-0008938-007.d

Column 1 : Det: IC

Process Host: XAWRK048

First Level Reviewer: humphreyj Date: 01-Aug-2018 13:01:16

Compound
RT

(min.)
Exp RT
(min.)

Dlt RT
(min.) Response

Cal Amt
ug/ml

OnCol Amt
ug/ml Flags

    1 Fluoride     3.350     3.350     0.000      2812889      0.1000      0.0959      M

    2 Chloride     4.783     4.792    -0.009      1989195      0.1000      0.1030      M

    3 Nitrite as N     5.742     5.742     0.000      4256577      0.1000      0.1014      M

    4 Bromide     6.833     6.833     0.000       843578      0.1000      0.0985      M

    5 Nitrate as N     7.700     7.700     0.000      4906978      0.1000      0.1022      M

S   7 Hydrogen Chloride      0.1028      0.1059       

S   8 Hydro Fluoric Acid      0.1053      0.1010       

S   9 Hydrobromic Acid      0.1013      0.0997       

S  10 Nitric acid      0.4499      0.4596       

S  11 Nitrous Acid      0.3357      0.3402       

S  12 Br      0.1000      0.0985       

S  13 Chlorine      0.1000      0.1030       

QC Flag Legend
Review Flags

  M - Manually Integrated

Reagents:

85L3M26AP_00019 Amount Added:  10.00 Units: mL
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Report Date: 20-Aug-2018 14:08:43 Chrom Revision: 2.3  09-Aug-2018 15:33:44

TestAmerica Knoxville
Data File: \\ChromNA\Knoxville\ChromData\1500\20180731-8938.b\3140-0008938-003.d

Injection Date: 01-Aug-2018 10:34:00 Instrument ID: 1500 Operator ID:

Lims ID: IC 3                     Worklist Smp#: 3

Client ID:

Injection Vol: 1.0 ul Dil. Factor: 1.0000     ALS Bottle#: 0

Method: 0050_26A_1500 Limit Group: IC 0050_26A ICAL

Y Scaling: Method Defined: Scale to the Nth Largest Target: 1
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Report Date: 20-Aug-2018 14:08:43 Chrom Revision: 2.3  09-Aug-2018 15:33:44
Manual Integration/User Assign Peak Report

TestAmerica Knoxville

Data File: \\ChromNA\Knoxville\ChromData\1500\20180731-8938.b\3140-0008938-003.d

Injection Date: 01-Aug-2018 10:34:00 Instrument ID: 1500

Lims ID: IC 3                     

Client ID:

Operator ID: ALS Bottle#: 0 Worklist Smp#: 3

Injection Vol: 1.0 ul Dil. Factor: 1.0000     

Method: 0050_26A_1500 Limit Group: IC 0050_26A ICAL

Column: Detector IC

    1 Fluoride, CAS: 16984-48-8
Signal: 1

Processing Integration Results

RT:   3.35

Area: 2831252

Amount:    0.095947

Amount Units: ug/ml
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Manual Integration Results

RT:   3.35

Area: 2812889

Amount:    0.095878

Amount Units: ug/ml
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Reviewer: humphreyj, 01-Aug-2018 13:01:12

Audit Action: Split an Integrated Peak Audit Reason: Split Peak
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Report Date: 20-Aug-2018 14:08:43 Chrom Revision: 2.3  09-Aug-2018 15:33:44
Manual Integration/User Assign Peak Report

TestAmerica Knoxville

Data File: \\ChromNA\Knoxville\ChromData\1500\20180731-8938.b\3140-0008938-003.d

Injection Date: 01-Aug-2018 10:34:00 Instrument ID: 1500

Lims ID: IC 3                     

Client ID:

Operator ID: ALS Bottle#: 0 Worklist Smp#: 3

Injection Vol: 1.0 ul Dil. Factor: 1.0000     

Method: 0050_26A_1500 Limit Group: IC 0050_26A ICAL

Column: Detector IC

    2 Chloride, CAS: 16887-00-6
Signal: 1

Processing Integration Results

RT:   4.78

Area: 2072417

Amount:    0.107148

Amount Units: ug/ml
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Manual Integration Results

RT:   4.78

Area: 1989195

Amount:    0.103003

Amount Units: ug/ml
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Reviewer: humphreyj, 01-Aug-2018 13:00:15

Audit Action: Manually Integrated Audit Reason: Baseline Smoothing
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Report Date: 20-Aug-2018 14:08:43 Chrom Revision: 2.3  09-Aug-2018 15:33:44
Manual Integration/User Assign Peak Report

TestAmerica Knoxville

Data File: \\ChromNA\Knoxville\ChromData\1500\20180731-8938.b\3140-0008938-003.d

Injection Date: 01-Aug-2018 10:34:00 Instrument ID: 1500

Lims ID: IC 3                     

Client ID:

Operator ID: ALS Bottle#: 0 Worklist Smp#: 3

Injection Vol: 1.0 ul Dil. Factor: 1.0000     

Method: 0050_26A_1500 Limit Group: IC 0050_26A ICAL

Column: Detector IC

    3 Nitrite as N, CAS: 14797-65-0
Signal: 1

Processing Integration Results

RT:   5.74

Area: 4210345

Amount:    0.100277

Amount Units: ug/ml
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Manual Integration Results

RT:   5.74

Area: 4256577

Amount:    0.101352

Amount Units: ug/ml
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Reviewer: humphreyj, 01-Aug-2018 13:00:24

Audit Action: Manually Integrated Audit Reason: Baseline Smoothing
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Report Date: 20-Aug-2018 14:08:43 Chrom Revision: 2.3  09-Aug-2018 15:33:44
Manual Integration/User Assign Peak Report

TestAmerica Knoxville

Data File: \\ChromNA\Knoxville\ChromData\1500\20180731-8938.b\3140-0008938-003.d

Injection Date: 01-Aug-2018 10:34:00 Instrument ID: 1500

Lims ID: IC 3                     

Client ID:

Operator ID: ALS Bottle#: 0 Worklist Smp#: 3

Injection Vol: 1.0 ul Dil. Factor: 1.0000     

Method: 0050_26A_1500 Limit Group: IC 0050_26A ICAL

Column: Detector IC

    4 Bromide, CAS: 24959-67-9
Signal: 1

Processing Integration Results

RT:   6.83

Area: 864008

Amount:    0.100820

Amount Units: ug/ml
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Manual Integration Results

RT:   6.83

Area: 843578

Amount:    0.098487

Amount Units: ug/ml
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Reviewer: humphreyj, 01-Aug-2018 13:00:36

Audit Action: Manually Integrated Audit Reason: Baseline Smoothing
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Report Date: 20-Aug-2018 14:08:43 Chrom Revision: 2.3  09-Aug-2018 15:33:44
Manual Integration/User Assign Peak Report

TestAmerica Knoxville

Data File: \\ChromNA\Knoxville\ChromData\1500\20180731-8938.b\3140-0008938-003.d

Injection Date: 01-Aug-2018 10:34:00 Instrument ID: 1500

Lims ID: IC 3                     

Client ID:

Operator ID: ALS Bottle#: 0 Worklist Smp#: 3

Injection Vol: 1.0 ul Dil. Factor: 1.0000     

Method: 0050_26A_1500 Limit Group: IC 0050_26A ICAL

Column: Detector IC

    5 Nitrate as N, CAS: 14797-55-8
Signal: 1

Processing Integration Results

RT:   7.70

Area: 4979328

Amount:    0.133635

Amount Units: ug/ml
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Manual Integration Results

RT:   7.70

Area: 4906978

Amount:    0.102161

Amount Units: ug/ml
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Reviewer: humphreyj, 01-Aug-2018 13:00:46

Audit Action: Manually Integrated Audit Reason: Baseline Smoothing
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Report Date: 20-Aug-2018 14:08:38 Chrom Revision: 2.3  09-Aug-2018 15:33:44

TestAmerica Knoxville

Target Compound Quantitation Report

Data File: \\ChromNA\Knoxville\ChromData\1500\20180731-8938.b\4140-0008938-004.d

Lims ID: IC 4                     

Client ID:

Sample Type: IC Calib Level: 4

Inject. Date: 01-Aug-2018 10:51:00 ALS Bottle#: 0 Worklist Smp#: 4

Injection Vol: 1.0 ul Dil. Factor: 1.0000     

Sample Info: 140-0008938-004

Misc. Info.: 4 ic 4

Operator ID: Instrument ID: 1500

Sublist: chrom-0050_26A_1500*sub3

Method: \\ChromNA\Knoxville\ChromData\1500\20180731-8938.b\0050_26A_1500.m

Limit Group: IC 0050_26A ICAL

Last Update: 20-Aug-2018 14:08:38 Calib Date: 01-Aug-2018 11:43:00

Integrator: Falcon

Quant Method: External Standard Quant By: Initial Calibration

Last ICal File: \\ChromNA\Knoxville\ChromData\1500\20180731-8938.b\7140-0008938-007.d

Column 1 : Det: IC

Process Host: XAWRK048

First Level Reviewer: wasmundd Date: 20-Aug-2018 14:08:38

Compound
RT

(min.)
Exp RT
(min.)

Dlt RT
(min.) Response

Cal Amt
ug/ml

OnCol Amt
ug/ml Flags

    1 Fluoride     3.350     3.350     0.000      7092784      0.2500      0.2408      M

    2 Chloride     4.792     4.792     0.000      4987582      0.2500      0.2576      M

    3 Nitrite as N     5.742     5.742     0.000     10344542      0.2500      0.2452       

    4 Bromide     6.833     6.833     0.000      2117668      0.2500      0.2469       

    5 Nitrate as N     7.700     7.700     0.000     12062411      0.2500      0.2497      M

S  11 Nitrous Acid      0.8391      0.8231       

S  12 Br      0.2500      0.2469       

S  13 Chlorine      0.2500      0.2576       

S  10 Nitric acid        1.12        1.12       

S   7 Hydrogen Chloride      0.2571      0.2649       

S   8 Hydro Fluoric Acid      0.2633      0.2536       

S   9 Hydrobromic Acid      0.2532      0.2500       

QC Flag Legend
Review Flags

  M - Manually Integrated

Reagents:

85L4M26AP_00019 Amount Added:  10.00 Units: mL
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Report Date: 20-Aug-2018 14:08:38 Chrom Revision: 2.3  09-Aug-2018 15:33:44

TestAmerica Knoxville
Data File: \\ChromNA\Knoxville\ChromData\1500\20180731-8938.b\4140-0008938-004.d

Injection Date: 01-Aug-2018 10:51:00 Instrument ID: 1500 Operator ID:

Lims ID: IC 4                     Worklist Smp#: 4

Client ID:

Injection Vol: 1.0 ul Dil. Factor: 1.0000     ALS Bottle#: 0

Method: 0050_26A_1500 Limit Group: IC 0050_26A ICAL

Y Scaling: Method Defined: Scale to the Nth Largest Target: 1

0.0 1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0 9.0 10.0 11.0 12.0 13.0 14.0 15.0 16.0
Min

-1

3

7

11

15

19

23

27

31

35

39

43

47

51

55

59

63

67

71

75

79

83

87

91

Y
 (

 X
1

0
0

0
0

)

4140-0008938-004, 4140-0008938-004.d

  
F

lu
o

ri
d

e
( 

 3
.3

5
0

)

  
C

h
lo

ri
d

e
( 

 4
.7

9
2

)

  
N

it
ri

te
 a

s
 N

( 
 5

.7
4

2
)

  
B

ro
m

id
e

( 
 6

.8
3

3
)

  
N

it
ra

te
 a

s
 N

( 
 7

.7
0

0
)

10/31/2018Page 58 of 141



Report Date: 20-Aug-2018 14:08:38 Chrom Revision: 2.3  09-Aug-2018 15:33:44
Manual Integration/User Assign Peak Report

TestAmerica Knoxville

Data File: \\ChromNA\Knoxville\ChromData\1500\20180731-8938.b\4140-0008938-004.d

Injection Date: 01-Aug-2018 10:51:00 Instrument ID: 1500

Lims ID: IC 4                     

Client ID:

Operator ID: ALS Bottle#: 0 Worklist Smp#: 4

Injection Vol: 1.0 ul Dil. Factor: 1.0000     

Method: 0050_26A_1500 Limit Group: IC 0050_26A ICAL

Column: Detector IC

    1 Fluoride, CAS: 16984-48-8
Signal: 1

Processing Integration Results

RT:   3.35

Area: 7443582

Amount:    0.251299

Amount Units: ug/ml
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Manual Integration Results

RT:   3.35

Area: 7092784

Amount:    0.240763

Amount Units: ug/ml

2.7 2.9 3.1 3.3 3.5 3.7 3.9 4.1 4.3 4.5
Min

RT

0

5

10

15

20

25

30

35

40

45

50

55

Y
 (

 X
1

0
0

0
0

)

4140-0008938-004, 4140-0008938-004.d

  
3

.3
5

0

Reviewer: humphreyj, 01-Aug-2018 13:02:31

Audit Action: Split an Integrated Peak Audit Reason: Split Peak
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Report Date: 20-Aug-2018 14:08:38 Chrom Revision: 2.3  09-Aug-2018 15:33:44
Manual Integration/User Assign Peak Report

TestAmerica Knoxville

Data File: \\ChromNA\Knoxville\ChromData\1500\20180731-8938.b\4140-0008938-004.d

Injection Date: 01-Aug-2018 10:51:00 Instrument ID: 1500

Lims ID: IC 4                     

Client ID:

Operator ID: ALS Bottle#: 0 Worklist Smp#: 4

Injection Vol: 1.0 ul Dil. Factor: 1.0000     

Method: 0050_26A_1500 Limit Group: IC 0050_26A ICAL

Column: Detector IC

    2 Chloride, CAS: 16887-00-6
Signal: 1

Processing Integration Results

RT:   4.79

Area: 5011323

Amount:    0.258672

Amount Units: ug/ml
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Manual Integration Results

RT:   4.79

Area: 4987582

Amount:    0.257587

Amount Units: ug/ml
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Reviewer: humphreyj, 01-Aug-2018 13:02:23

Audit Action: Split an Integrated Peak Audit Reason: Split Peak
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Report Date: 20-Aug-2018 14:08:38 Chrom Revision: 2.3  09-Aug-2018 15:33:44
Manual Integration/User Assign Peak Report

TestAmerica Knoxville

Data File: \\ChromNA\Knoxville\ChromData\1500\20180731-8938.b\4140-0008938-004.d

Injection Date: 01-Aug-2018 10:51:00 Instrument ID: 1500

Lims ID: IC 4                     

Client ID:

Operator ID: ALS Bottle#: 0 Worklist Smp#: 4

Injection Vol: 1.0 ul Dil. Factor: 1.0000     

Method: 0050_26A_1500 Limit Group: IC 0050_26A ICAL

Column: Detector IC

    5 Nitrate as N, CAS: 14797-55-8
Signal: 1

Processing Integration Results

RT:   7.70

Area: 12101453

Amount:    0.312983

Amount Units: ug/ml
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Manual Integration Results

RT:   7.70

Area: 12062411

Amount:    0.249699

Amount Units: ug/ml
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Reviewer: humphreyj, 01-Aug-2018 13:02:07

Audit Action: Split an Integrated Peak Audit Reason: Split Peak
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Report Date: 20-Aug-2018 14:08:45 Chrom Revision: 2.3  09-Aug-2018 15:33:44

TestAmerica Knoxville

Target Compound Quantitation Report

Data File: \\ChromNA\Knoxville\ChromData\1500\20180731-8938.b\5140-0008938-005.d

Lims ID: IC 5                     

Client ID:

Sample Type: IC Calib Level: 5

Inject. Date: 01-Aug-2018 11:09:00 ALS Bottle#: 0 Worklist Smp#: 5

Injection Vol: 1.0 ul Dil. Factor: 1.0000     

Sample Info: 140-0008938-005

Misc. Info.: 5 ic 5

Operator ID: Instrument ID: 1500

Sublist: chrom-0050_26A_1500*sub3

Method: \\ChromNA\Knoxville\ChromData\1500\20180731-8938.b\0050_26A_1500.m

Limit Group: IC 0050_26A ICAL

Last Update: 20-Aug-2018 14:08:44 Calib Date: 01-Aug-2018 11:43:00

Integrator: Falcon

Quant Method: External Standard Quant By: Initial Calibration

Last ICal File: \\ChromNA\Knoxville\ChromData\1500\20180731-8938.b\7140-0008938-007.d

Column 1 : Det: IC

Process Host: XAWRK048

First Level Reviewer: humphreyj Date: 01-Aug-2018 13:03:16

Compound
RT

(min.)
Exp RT
(min.)

Dlt RT
(min.) Response

Cal Amt
ug/ml

OnCol Amt
ug/ml Flags

    1 Fluoride     3.358     3.350     0.008     14882948      0.5000      0.5015       

    2 Chloride     4.792     4.792     0.000      9602377      0.5000      0.4939       

    3 Nitrite as N     5.750     5.742     0.008     21192897      0.5000      0.4986       

    4 Bromide     6.842     6.833     0.009      4233911      0.5000      0.4927       

    5 Nitrate as N     7.700     7.700     0.000     24255807      0.5000      0.4973      M

S   7 Hydrogen Chloride      0.5142      0.5080       

S   8 Hydro Fluoric Acid      0.5266      0.5282       

S   9 Hydrobromic Acid      0.5063      0.4989       

S  10 Nitric acid        2.25        2.24       

S  11 Nitrous Acid        1.68        1.67       

S  12 Br      0.5000      0.4927       

S  13 Chlorine      0.5000      0.4939       

QC Flag Legend
Review Flags

  M - Manually Integrated

Reagents:

85L5M26AP_00019 Amount Added:  10.00 Units: mL
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Report Date: 20-Aug-2018 14:08:45 Chrom Revision: 2.3  09-Aug-2018 15:33:44

TestAmerica Knoxville
Data File: \\ChromNA\Knoxville\ChromData\1500\20180731-8938.b\5140-0008938-005.d

Injection Date: 01-Aug-2018 11:09:00 Instrument ID: 1500 Operator ID:

Lims ID: IC 5                     Worklist Smp#: 5

Client ID:

Injection Vol: 1.0 ul Dil. Factor: 1.0000     ALS Bottle#: 0

Method: 0050_26A_1500 Limit Group: IC 0050_26A ICAL

Y Scaling: Method Defined: Scale to the Nth Largest Target: 1
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Report Date: 20-Aug-2018 14:08:45 Chrom Revision: 2.3  09-Aug-2018 15:33:44
Manual Integration/User Assign Peak Report

TestAmerica Knoxville

Data File: \\ChromNA\Knoxville\ChromData\1500\20180731-8938.b\5140-0008938-005.d

Injection Date: 01-Aug-2018 11:09:00 Instrument ID: 1500

Lims ID: IC 5                     

Client ID:

Operator ID: ALS Bottle#: 0 Worklist Smp#: 5

Injection Vol: 1.0 ul Dil. Factor: 1.0000     

Method: 0050_26A_1500 Limit Group: IC 0050_26A ICAL

Column: Detector IC

    5 Nitrate as N, CAS: 14797-55-8
Signal: 1

Processing Integration Results

RT:   7.70

Area: 10439500

Amount:    0.272380

Amount Units: ug/ml

7.1 7.3 7.5 7.7 7.9 8.1 8.3 8.5 8.7 8.9
Min

0

2

4

6

8

10

12

14

16

18

Y
 (

 X
1

0
0

0
0

0
)

5140-0008938-005, 5140-0008938-005.d

  
7

.7
0

0

Manual Integration Results

RT:   7.70

Area: 24255807

Amount:    0.497337

Amount Units: ug/ml
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Reviewer: humphreyj, 01-Aug-2018 13:03:10

Audit Action: Manually Integrated Audit Reason: Baseline Smoothing
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Report Date: 20-Aug-2018 14:08:46 Chrom Revision: 2.3  09-Aug-2018 15:33:44

TestAmerica Knoxville

Target Compound Quantitation Report

Data File: \\ChromNA\Knoxville\ChromData\1500\20180731-8938.b\6140-0008938-006.d

Lims ID: IC 6                     

Client ID:

Sample Type: IC Calib Level: 6

Inject. Date: 01-Aug-2018 11:26:00 ALS Bottle#: 0 Worklist Smp#: 6

Injection Vol: 1.0 ul Dil. Factor: 1.0000     

Sample Info: 140-0008938-006

Misc. Info.: 6 ic 6

Operator ID: Instrument ID: 1500

Sublist: chrom-0050_26A_1500*sub3

Method: \\ChromNA\Knoxville\ChromData\1500\20180731-8938.b\0050_26A_1500.m

Limit Group: IC 0050_26A ICAL

Last Update: 20-Aug-2018 14:08:46 Calib Date: 01-Aug-2018 11:43:00

Integrator: Falcon

Quant Method: External Standard Quant By: Initial Calibration

Last ICal File: \\ChromNA\Knoxville\ChromData\1500\20180731-8938.b\7140-0008938-007.d

Column 1 : Det: IC

Process Host: XAWRK048

First Level Reviewer: humphreyj Date: 01-Aug-2018 13:03:46

Compound
RT

(min.)
Exp RT
(min.)

Dlt RT
(min.) Response

Cal Amt
ug/ml

OnCol Amt
ug/ml Flags

    1 Fluoride     3.358     3.350     0.008     30197187        1.00        1.00       

    2 Chloride     4.792     4.792     0.000     19568582        1.00        1.00       

    3 Nitrite as N     5.750     5.742     0.008     43274191        1.00        1.00       

    4 Bromide     6.833     6.833     0.000      8688407        1.00        1.01       

    5 Nitrate as N     7.700     7.700     0.000     49767455        1.00        1.00       

S   7 Hydrogen Chloride        1.03        1.03       

S   8 Hydro Fluoric Acid        1.05        1.06       

S   9 Hydrobromic Acid        1.01        1.02       

S  10 Nitric acid        4.50        4.50       

S  11 Nitrous Acid        3.36        3.37       

S  12 Br        1.00        1.01       

S  13 Chlorine        1.00        1.00       

Reagents:

85L6M26AP_00019 Amount Added:  10.00 Units: mL
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Report Date: 20-Aug-2018 14:08:46 Chrom Revision: 2.3  09-Aug-2018 15:33:44

TestAmerica Knoxville
Data File: \\ChromNA\Knoxville\ChromData\1500\20180731-8938.b\6140-0008938-006.d

Injection Date: 01-Aug-2018 11:26:00 Instrument ID: 1500 Operator ID:

Lims ID: IC 6                     Worklist Smp#: 6

Client ID:

Injection Vol: 1.0 ul Dil. Factor: 1.0000     ALS Bottle#: 0

Method: 0050_26A_1500 Limit Group: IC 0050_26A ICAL

Y Scaling: Method Defined: Scale to the Nth Largest Target: 1
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Report Date: 20-Aug-2018 14:08:49 Chrom Revision: 2.3  09-Aug-2018 15:33:44

TestAmerica Knoxville

Target Compound Quantitation Report

Data File: \\ChromNA\Knoxville\ChromData\1500\20180731-8938.b\7140-0008938-007.d

Lims ID: IC 7                     

Client ID:

Sample Type: IC Calib Level: 7

Inject. Date: 01-Aug-2018 11:43:00 ALS Bottle#: 0 Worklist Smp#: 7

Injection Vol: 1.0 ul Dil. Factor: 1.0000     

Sample Info: 140-0008938-007

Misc. Info.: 7 ic 7

Operator ID: Instrument ID: 1500

Sublist: chrom-0050_26A_1500*sub3

Method: \\ChromNA\Knoxville\ChromData\1500\20180731-8938.b\0050_26A_1500.m

Limit Group: IC 0050_26A ICAL

Last Update: 20-Aug-2018 14:08:48 Calib Date: 01-Aug-2018 11:43:00

Integrator: Falcon

Quant Method: External Standard Quant By: Initial Calibration

Last ICal File: \\ChromNA\Knoxville\ChromData\1500\20180731-8938.b\7140-0008938-007.d

Column 1 : Det: IC

Process Host: XAWRK048

First Level Reviewer: humphreyj Date: 01-Aug-2018 13:04:16

Compound
RT

(min.)
Exp RT
(min.)

Dlt RT
(min.) Response

Cal Amt
ug/ml

OnCol Amt
ug/ml Flags

    1 Fluoride     3.358     3.350     0.008     61844592        2.00        2.00       

    2 Chloride     4.792     4.792     0.000     39884440        2.00        2.00       

    3 Nitrite as N     5.750     5.742     0.008     88826264        2.00        2.00       

    4 Bromide     6.833     6.833     0.000     17387614        2.00        2.00       

    5 Nitrate as N     7.692     7.700    -0.008    103162161        2.00        2.00       

S   7 Hydrogen Chloride        2.06        2.06       

S   8 Hydro Fluoric Acid        2.11        2.11       

S   9 Hydrobromic Acid        2.03        2.02       

S  10 Nitric acid        9.00        9.00       

S  11 Nitrous Acid        6.71        6.71       

S  12 Br        2.00        2.00       

S  13 Chlorine        2.00        2.00       

Reagents:

85L7M26AP_00020 Amount Added:  10.00 Units: mL
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Report Date: 20-Aug-2018 14:08:49 Chrom Revision: 2.3  09-Aug-2018 15:33:44

TestAmerica Knoxville
Data File: \\ChromNA\Knoxville\ChromData\1500\20180731-8938.b\7140-0008938-007.d

Injection Date: 01-Aug-2018 11:43:00 Instrument ID: 1500 Operator ID:

Lims ID: IC 7                     Worklist Smp#: 7

Client ID:

Injection Vol: 1.0 ul Dil. Factor: 1.0000     ALS Bottle#: 0

Method: 0050_26A_1500 Limit Group: IC 0050_26A ICAL

Y Scaling: Method Defined: Scale to the Nth Largest Target: 1
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FORM VII

Lab Name: Job No.:

SDG No.:

Instrument ID:

Calibration Date:

Calib Start Date:

Lab Sample ID:

Calib End Date:GC Column: ID:

HPLC/IC CONTINUING CALIBRATION DATA

140-13157-1

1500

08/01/2018  12:03

08/01/2018  09:59

08/01/2018  11:43

ICV 140-22408/8

AS22

TestAmerica Knoxville

Lab File ID: 8140-0008938-008.d Conc. Units: mg/L

ANALYTE CURVE CALC SPIKE %D MAX
TYPE AMOUNT AMOUNT %D

AVE CF CF MIN CF

Fluoride 29827308 0.749 0.750 -0.2 10.0QuaF

Chloride 19614412 0.753 0.750 0.5 10.0QuaF

Nitrite as N 43234148 0.757 0.750 0.9 10.0QuaF

Bromide 8703693 0.758 0.750 1.1 10.0QuaF

Nitrate as N 47230312 0.720 0.750 -4.0 10.0QuaF

FORM VII 0050/26A
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FORM VII

Lab Name: Job No.:

SDG No.:

Instrument ID:

Calibration Date:

Calib Start Date:

Lab Sample ID:

Calib End Date:GC Column: ID:

HPLC/IC CONTINUING CALIBRATION RETENTION TIME SUMMARY

140-13157-1

1500

08/01/2018  12:03

08/01/2018  09:59

08/01/2018  11:43

ICV 140-22408/8

AS22

TestAmerica Knoxville

Lab File ID: 8140-0008938-008.d

Analyte RT
TOFROM

RT WINDOW

Fluoride 3.36 3.10 3.60
Chloride 4.80 4.54 5.04
Nitrite as N 5.76 5.49 5.99
Bromide 6.86 6.58 7.08
Nitrate as N 7.73 7.45 7.95

Form VII 0050/26A
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Report Date: 01-Aug-2018 13:07:52 Chrom Revision: 2.3  19-Jul-2018 15:14:50

TestAmerica Knoxville

Target Compound Quantitation Report

Data File: \\ChromNA\Knoxville\ChromData\1500\20180731-8938.b\8140-0008938-008.d

Lims ID: ICV                      

Client ID:

Sample Type: ICV

Inject. Date: 01-Aug-2018 12:03:00 ALS Bottle#: 0 Worklist Smp#: 8

Injection Vol: 1.0 ul Dil. Factor: 1.0000     

Sample Info: 140-0008938-008

Misc. Info.: 8 icv

Operator ID: Instrument ID: 1500

Sublist:

Method: \\ChromNA\Knoxville\ChromData\1500\20180731-8938.b\0050_26A_1500.m

Limit Group: IC 0050_26A ICAL

Last Update: 01-Aug-2018 13:07:51 Calib Date: 01-Aug-2018 11:43:00

Integrator: Falcon

Quant Method: External Standard Quant By: Initial Calibration

Last ICal File: \\ChromNA\Knoxville\ChromData\1500\20180731-8938.b\7140-0008938-007.d

Column 1 : Det: IC

Process Host: XAWRK022

First Level Reviewer: humphreyj Date: 01-Aug-2018 13:06:26

Compound
RT

(min.)
Exp RT
(min.)

Dlt RT
(min.) Response

Cal Amt
ug/ml

OnCol Amt
ug/ml Flags

    1 Fluoride     3.358     3.350     0.008     22370481      0.7500      0.7485     Ma

    2 Chloride     4.800     4.792     0.008     14710809      0.7500      0.7534     Ma

    3 Nitrite as N     5.758     5.742     0.016     32425611      0.7500      0.7570     Ma

    4 Bromide     6.858     6.833     0.025      6527770      0.7500      0.7580     Ma

    5 Nitrate as N     7.725     7.700     0.025     35422734      0.7500      0.7201     Ma

S   7 Hydrogen Chloride      0.7710      0.7748       

S   8 Hydro Fluoric Acid      0.7898      0.7884       

S   9 Hydrobromic Acid      0.7595      0.7676       

S  10 Nitric acid        3.37        3.24       

S  11 Nitrous Acid        2.52        2.54       

S  12 Br      0.7500      0.7580       

S  13 Chlorine      0.7500      0.7534       

QC Flag Legend
Review Flags

  M - Manually Integrated

  a - User Assigned ID

Reagents:

85SPICVLCSS_00071 Amount Added:  10.00 Units: mL
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Report Date: 01-Aug-2018 13:07:52 Chrom Revision: 2.3  19-Jul-2018 15:14:50

TestAmerica Knoxville
Data File: \\ChromNA\Knoxville\ChromData\1500\20180731-8938.b\8140-0008938-008.d

Injection Date: 01-Aug-2018 12:03:00 Instrument ID: 1500 Operator ID:

Lims ID: ICV                      Worklist Smp#: 8

Client ID:

Injection Vol: 1.0 ul Dil. Factor: 1.0000     ALS Bottle#: 0

Method: 0050_26A_1500 Limit Group: IC 0050_26A ICAL

Y Scaling: Method Defined: Scale to the Nth Largest Target: 1
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Report Date: 01-Aug-2018 13:07:52 Chrom Revision: 2.3  19-Jul-2018 15:14:50
Manual Integration/User Assign Peak Report

TestAmerica Knoxville

Data File: \\ChromNA\Knoxville\ChromData\1500\20180731-8938.b\8140-0008938-008.d

Injection Date: 01-Aug-2018 12:03:00 Instrument ID: 1500

Lims ID: ICV                      

Client ID:

Operator ID: ALS Bottle#: 0 Worklist Smp#: 8

Injection Vol: 1.0 ul Dil. Factor: 1.0000     

Method: 0050_26A_1500 Limit Group: IC 0050_26A ICAL

Column: Detector IC

    1 Fluoride, CAS: 16984-48-8
Signal: 1

Processing Integration Results

RT:   3.36

Area: 22370481

Amount:    0.748548

Amount Units: ug/ml
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Manual Integration Results

RT:   3.36

Area: 22370481

Amount:    0.748548

Amount Units: ug/ml
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Reviewer: humphreyj, 01-Aug-2018 13:06:18

Audit Action: Manually Integrated/Assigned Compound IDAudit Reason: Split Peak
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Report Date: 01-Aug-2018 13:07:52 Chrom Revision: 2.3  19-Jul-2018 15:14:50
Manual Integration/User Assign Peak Report

TestAmerica Knoxville

Data File: \\ChromNA\Knoxville\ChromData\1500\20180731-8938.b\8140-0008938-008.d

Injection Date: 01-Aug-2018 12:03:00 Instrument ID: 1500

Lims ID: ICV                      

Client ID:

Operator ID: ALS Bottle#: 0 Worklist Smp#: 8

Injection Vol: 1.0 ul Dil. Factor: 1.0000     

Method: 0050_26A_1500 Limit Group: IC 0050_26A ICAL

Column: Detector IC

    2 Chloride, CAS: 16887-00-6
Signal: 1

Processing Integration Results

RT:   4.80

Area: 14663354

Amount:    0.751011

Amount Units: ug/ml
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Manual Integration Results

RT:   4.80

Area: 14710809

Amount:    0.753411

Amount Units: ug/ml
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Reviewer: humphreyj, 01-Aug-2018 13:06:13

Audit Action: Manually Integrated/Assigned Compound IDAudit Reason: Split Peak
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Report Date: 01-Aug-2018 13:07:52 Chrom Revision: 2.3  19-Jul-2018 15:14:50
Manual Integration/User Assign Peak Report

TestAmerica Knoxville

Data File: \\ChromNA\Knoxville\ChromData\1500\20180731-8938.b\8140-0008938-008.d

Injection Date: 01-Aug-2018 12:03:00 Instrument ID: 1500

Lims ID: ICV                      

Client ID:

Operator ID: ALS Bottle#: 0 Worklist Smp#: 8

Injection Vol: 1.0 ul Dil. Factor: 1.0000     

Method: 0050_26A_1500 Limit Group: IC 0050_26A ICAL

Column: Detector IC

    3 Nitrite as N, CAS: 14797-65-0
Signal: 1

Processing Integration Results

RT:   5.76

Area: 32388396

Amount:    0.756117

Amount Units: ug/ml
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Manual Integration Results

RT:   5.76

Area: 32425611

Amount:    0.756967

Amount Units: ug/ml
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Reviewer: humphreyj, 01-Aug-2018 13:06:08

Audit Action: Manually Integrated/Assigned Compound IDAudit Reason: Split Peak
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Report Date: 01-Aug-2018 13:07:52 Chrom Revision: 2.3  19-Jul-2018 15:14:50
Manual Integration/User Assign Peak Report

TestAmerica Knoxville

Data File: \\ChromNA\Knoxville\ChromData\1500\20180731-8938.b\8140-0008938-008.d

Injection Date: 01-Aug-2018 12:03:00 Instrument ID: 1500

Lims ID: ICV                      

Client ID:

Operator ID: ALS Bottle#: 0 Worklist Smp#: 8

Injection Vol: 1.0 ul Dil. Factor: 1.0000     

Method: 0050_26A_1500 Limit Group: IC 0050_26A ICAL

Column: Detector IC

    4 Bromide, CAS: 24959-67-9
Signal: 1

Processing Integration Results

RT:   6.86

Area: 6412040

Amount:    0.744649

Amount Units: ug/ml
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Manual Integration Results

RT:   6.86

Area: 6527770

Amount:    0.758007

Amount Units: ug/ml
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Reviewer: humphreyj, 01-Aug-2018 13:06:03

Audit Action: Manually Integrated/Assigned Compound IDAudit Reason: Split Peak
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Report Date: 01-Aug-2018 13:07:52 Chrom Revision: 2.3  19-Jul-2018 15:14:50
Manual Integration/User Assign Peak Report

TestAmerica Knoxville

Data File: \\ChromNA\Knoxville\ChromData\1500\20180731-8938.b\8140-0008938-008.d

Injection Date: 01-Aug-2018 12:03:00 Instrument ID: 1500

Lims ID: ICV                      

Client ID:

Operator ID: ALS Bottle#: 0 Worklist Smp#: 8

Injection Vol: 1.0 ul Dil. Factor: 1.0000     

Method: 0050_26A_1500 Limit Group: IC 0050_26A ICAL

Column: Detector IC

    5 Nitrate as N, CAS: 14797-55-8
Signal: 1

Processing Integration Results

RT:   7.73

Area: 35315205

Amount:    0.718016

Amount Units: ug/ml
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Manual Integration Results

RT:   7.73

Area: 35422734

Amount:    0.720143

Amount Units: ug/ml
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Reviewer: humphreyj, 01-Aug-2018 13:05:57

Audit Action: Manually Integrated/Assigned Compound IDAudit Reason: Split Peak
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FORM VII

Lab Name: Job No.:

SDG No.:

Instrument ID:

Calibration Date:

Calib Start Date:

Lab Sample ID:

Calib End Date:GC Column: ID:

HPLC/IC CONTINUING CALIBRATION DATA

140-13157-1

1500

10/29/2018  08:53

08/01/2018  09:59

08/01/2018  11:43

CCV 140-24920/1

AS22

TestAmerica Knoxville

Lab File ID: 11140-0009818-001.d Conc. Units: mg/L

ANALYTE CURVE CALC SPIKE %D MAX
TYPE AMOUNT AMOUNT %D

AVE CF CF MIN CF

Fluoride 29766367 0.989 1.00 -1.1 10.0QuaF

Chloride 19620800 1.00 1.00 0.0 10.0QuaF

Nitrite as N 42883852 0.994 1.00 -0.6 10.0QuaF

Bromide 8648947 1.00 1.00 0.2 10.0QuaF

Nitrate as N 49043229 0.987 1.00 -1.3 10.0QuaF

FORM VII 0050/26A
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FORM VII

Lab Name: Job No.:

SDG No.:

Instrument ID:

Calibration Date:

Calib Start Date:

Lab Sample ID:

Calib End Date:GC Column: ID:

HPLC/IC CONTINUING CALIBRATION RETENTION TIME SUMMARY

140-13157-1

1500

10/29/2018  08:53

08/01/2018  09:59

08/01/2018  11:43

CCV 140-24920/1

AS22

TestAmerica Knoxville

Lab File ID: 11140-0009818-001.d

Analyte RT
TOFROM

RT WINDOW

Fluoride 3.33 3.08 3.58
Chloride 4.74 4.49 4.99
Nitrite as N 5.68 5.43 5.93
Bromide 6.75 6.50 7.00
Nitrate as N 7.58 7.33 7.83

Form VII 0050/26A
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Report Date: 30-Oct-2018 09:14:47 Chrom Revision: 2.3  16-Oct-2018 09:58:52

TestAmerica Knoxville

Target Compound Quantitation Report

Data File: \\ChromNA\Knoxville\ChromData\1500\20181030-9818.b\11140-0009818-001.d

Lims ID: CCV                      

Client ID:

Sample Type: CCV

Inject. Date: 29-Oct-2018 08:53:00 ALS Bottle#: 0 Worklist Smp#: 1

Injection Vol: 1.0 ul Dil. Factor: 1.0000     

Sample Info: 140-0009818-001

Misc. Info.: 11 ccv

Operator ID: Instrument ID: 1500

Sublist: chrom-0050_26A_1500*sub3

Method: \\ChromNA\Knoxville\ChromData\1500\20181030-9818.b\0050_26A_1500.m

Limit Group: IC 0050_26A ICAL

Last Update: 30-Oct-2018 09:14:46 Calib Date: 01-Aug-2018 11:43:00

Integrator: Falcon

Quant Method: External Standard Quant By: Initial Calibration

Last ICal File: \\ChromNA\Knoxville\ChromData\1500\20180731-8938.b\7140-0008938-007.d

Column 1 : Det: IC

Process Host: XAWRK003

Compound
RT

(min.)
Exp RT
(min.)

Dlt RT
(min.) Response

Cal Amt
ug/ml

OnCol Amt
ug/ml Flags

    1 Fluoride     3.333     3.333     0.000     29766367        1.00      0.9893       

    2 Chloride     4.742     4.742     0.000     19620800        1.00        1.00       

    3 Nitrite as N     5.683     5.683     0.000     42883852        1.00        0.99       

    4 Bromide     6.750     6.750     0.000      8648947        1.00        1.00       

    5 Nitrate as N     7.583     7.583     0.000     49043229        1.00      0.9870       

S   7 Hydrogen Chloride        1.03        1.03       

S   8 Hydro Fluoric Acid        1.05        1.04       

S   9 Hydrobromic Acid        1.01        1.01       

S  10 Nitric acid        4.50        4.44       

S  11 Nitrous Acid        3.36        3.34       

S  12 Br        1.00        1.00       

S  13 Chlorine        1.00        1.00       

Reagents:

85CVM26AP_00083 Amount Added:  10.00 Units: mL
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Report Date: 30-Oct-2018 09:14:47 Chrom Revision: 2.3  16-Oct-2018 09:58:52

TestAmerica Knoxville
Data File: \\ChromNA\Knoxville\ChromData\1500\20181030-9818.b\11140-0009818-001.d

Injection Date: 29-Oct-2018 08:53:00 Instrument ID: 1500 Operator ID:

Lims ID: CCV                      Worklist Smp#: 1

Client ID:

Injection Vol: 1.0 ul Dil. Factor: 1.0000     ALS Bottle#: 0

Method: 0050_26A_1500 Limit Group: IC 0050_26A ICAL

Y Scaling: Method Defined: Scale to the Nth Largest Target: 1
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FORM VII

Lab Name: Job No.:

SDG No.:

Instrument ID:

Calibration Date:

Calib Start Date:

Lab Sample ID:

Calib End Date:GC Column: ID:

HPLC/IC CONTINUING CALIBRATION DATA

140-13157-1

1500

10/29/2018  12:46

08/01/2018  09:59

08/01/2018  11:43

CCV 140-24920/13

AS22

TestAmerica Knoxville

Lab File ID: 23140-0009818-013.d Conc. Units: mg/L

ANALYTE CURVE CALC SPIKE %D MAX
TYPE AMOUNT AMOUNT %D

AVE CF CF MIN CF

Fluoride 30397372 1.01 1.00 1.0 10.0QuaF

Chloride 20087014 1.02 1.00 2.4 10.0QuaF

Nitrite as N 43685216 1.01 1.00 1.2 10.0QuaF

Bromide 8885210 1.03 1.00 2.9 10.0QuaF

Nitrate as N 50081813 1.01 1.00 0.7 10.0QuaF

FORM VII 0050/26A
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FORM VII

Lab Name: Job No.:

SDG No.:

Instrument ID:

Calibration Date:

Calib Start Date:

Lab Sample ID:

Calib End Date:GC Column: ID:

HPLC/IC CONTINUING CALIBRATION RETENTION TIME SUMMARY

140-13157-1

1500

10/29/2018  12:46

08/01/2018  09:59

08/01/2018  11:43

CCV 140-24920/13

AS22

TestAmerica Knoxville

Lab File ID: 23140-0009818-013.d

Analyte RT
TOFROM

RT WINDOW

Fluoride 3.34 3.08 3.58
Chloride 4.75 4.49 4.99
Nitrite as N 5.69 5.43 5.93
Bromide 6.76 6.50 7.00
Nitrate as N 7.59 7.33 7.83

Form VII 0050/26A
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Report Date: 30-Oct-2018 09:15:03 Chrom Revision: 2.3  16-Oct-2018 09:58:52

TestAmerica Knoxville

Target Compound Quantitation Report

Data File: \\ChromNA\Knoxville\ChromData\1500\20181030-9818.b\23140-0009818-013.d

Lims ID: CCV                      

Client ID:

Sample Type: CCV

Inject. Date: 29-Oct-2018 12:46:00 ALS Bottle#: 0 Worklist Smp#: 13

Injection Vol: 1.0 ul Dil. Factor: 1.0000     

Sample Info: 140-0009818-013

Misc. Info.: 23 ccv

Operator ID: Instrument ID: 1500

Sublist: chrom-0050_26A_1500*sub3

Method: \\ChromNA\Knoxville\ChromData\1500\20181030-9818.b\0050_26A_1500.m

Limit Group: IC 0050_26A ICAL

Last Update: 30-Oct-2018 09:15:03 Calib Date: 01-Aug-2018 11:43:00

Integrator: Falcon

Quant Method: External Standard Quant By: Initial Calibration

Last ICal File: \\ChromNA\Knoxville\ChromData\1500\20180731-8938.b\7140-0008938-007.d

Column 1 : Det: IC

Process Host: XAWRK003

Compound
RT

(min.)
Exp RT
(min.)

Dlt RT
(min.) Response

Cal Amt
ug/ml

OnCol Amt
ug/ml Flags

    1 Fluoride     3.342     3.333     0.009     30397372        1.00        1.01       

    2 Chloride     4.750     4.742     0.008     20087014        1.00        1.02       

    3 Nitrite as N     5.692     5.683     0.009     43685216        1.00        1.01       

    4 Bromide     6.758     6.750     0.008      8885210        1.00        1.03       

    5 Nitrate as N     7.592     7.583     0.009     50081813        1.00        1.01       

S   7 Hydrogen Chloride        1.03        1.05       

S   8 Hydro Fluoric Acid        1.05        1.06       

S   9 Hydrobromic Acid        1.01        1.04       

S  10 Nitric acid        4.50        4.53       

S  11 Nitrous Acid        3.36        3.40       

S  12 Br        1.00        1.03       

S  13 Chlorine        1.00        1.02       

Reagents:

85CVM26AP_00083 Amount Added:  10.00 Units: mL
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Report Date: 30-Oct-2018 09:15:03 Chrom Revision: 2.3  16-Oct-2018 09:58:52

TestAmerica Knoxville
Data File: \\ChromNA\Knoxville\ChromData\1500\20181030-9818.b\23140-0009818-013.d

Injection Date: 29-Oct-2018 12:46:00 Instrument ID: 1500 Operator ID:

Lims ID: CCV                      Worklist Smp#: 13

Client ID:

Injection Vol: 1.0 ul Dil. Factor: 1.0000     ALS Bottle#: 0

Method: 0050_26A_1500 Limit Group: IC 0050_26A ICAL

Y Scaling: Method Defined: Scale to the Nth Largest Target: 1
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FORM VII

Lab Name: Job No.:

SDG No.:

Instrument ID:

Calibration Date:

Calib Start Date:

Lab Sample ID:

Calib End Date:GC Column: ID:

HPLC/IC CONTINUING CALIBRATION DATA

140-13157-1

1500

10/29/2018  15:23

08/01/2018  09:59

08/01/2018  11:43

CCV 140-24920/22

AS22

TestAmerica Knoxville

Lab File ID: 32140-0009818-022.d Conc. Units: mg/L

ANALYTE CURVE CALC SPIKE %D MAX
TYPE AMOUNT AMOUNT %D

AVE CF CF MIN CF

Fluoride 30485627 1.01 1.00 1.3 10.0QuaF

Chloride 20004153 1.02 1.00 2.0 10.0QuaF

Nitrite as N 43634013 1.01 1.00 1.1 10.0QuaF

Bromide 8738722 1.01 1.00 1.3 10.0QuaF

Nitrate as N 49998192 1.01 1.00 0.6 10.0QuaF

FORM VII 0050/26A
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FORM VII

Lab Name: Job No.:

SDG No.:

Instrument ID:

Calibration Date:

Calib Start Date:

Lab Sample ID:

Calib End Date:GC Column: ID:

HPLC/IC CONTINUING CALIBRATION RETENTION TIME SUMMARY

140-13157-1

1500

10/29/2018  15:23

08/01/2018  09:59

08/01/2018  11:43

CCV 140-24920/22

AS22

TestAmerica Knoxville

Lab File ID: 32140-0009818-022.d

Analyte RT
TOFROM

RT WINDOW

Fluoride 3.34 3.08 3.58
Chloride 4.75 4.49 4.99
Nitrite as N 5.68 5.43 5.93
Bromide 6.75 6.50 7.00
Nitrate as N 7.59 7.33 7.83

Form VII 0050/26A
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Report Date: 30-Oct-2018 09:15:17 Chrom Revision: 2.3  16-Oct-2018 09:58:52

TestAmerica Knoxville

Target Compound Quantitation Report

Data File: \\ChromNA\Knoxville\ChromData\1500\20181030-9818.b\32140-0009818-022.d

Lims ID: CCV                      

Client ID:

Sample Type: CCV

Inject. Date: 29-Oct-2018 15:23:00 ALS Bottle#: 0 Worklist Smp#: 22

Injection Vol: 1.0 ul Dil. Factor: 1.0000     

Sample Info: 140-0009818-022

Misc. Info.: 32 ccv

Operator ID: Instrument ID: 1500

Sublist: chrom-0050_26A_1500*sub3

Method: \\ChromNA\Knoxville\ChromData\1500\20181030-9818.b\0050_26A_1500.m

Limit Group: IC 0050_26A ICAL

Last Update: 30-Oct-2018 09:15:17 Calib Date: 01-Aug-2018 11:43:00

Integrator: Falcon

Quant Method: External Standard Quant By: Initial Calibration

Last ICal File: \\ChromNA\Knoxville\ChromData\1500\20180731-8938.b\7140-0008938-007.d

Column 1 : Det: IC

Process Host: XAWRK003

First Level Reviewer: humphreyj Date: 30-Oct-2018 09:14:15

Compound
RT

(min.)
Exp RT
(min.)

Dlt RT
(min.) Response

Cal Amt
ug/ml

OnCol Amt
ug/ml Flags

    1 Fluoride     3.342     3.333     0.009     30485627        1.00        1.01       

    2 Chloride     4.750     4.742     0.008     20004153        1.00        1.02       

    3 Nitrite as N     5.683     5.683     0.000     43634013        1.00        1.01       

    4 Bromide     6.750     6.750     0.000      8738722        1.00        1.01       

    5 Nitrate as N     7.592     7.583     0.009     49998192        1.00        1.01       

S   7 Hydrogen Chloride        1.03        1.05       

S   8 Hydro Fluoric Acid        1.05        1.07       

S   9 Hydrobromic Acid        1.01        1.03       

S  10 Nitric acid        4.50        4.52       

S  11 Nitrous Acid        3.36        3.39       

S  12 Br        1.00        1.01       

S  13 Chlorine        1.00        1.02       

Reagents:

85CVM26AP_00083 Amount Added:  10.00 Units: mL
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Report Date: 30-Oct-2018 09:15:17 Chrom Revision: 2.3  16-Oct-2018 09:58:52

TestAmerica Knoxville
Data File: \\ChromNA\Knoxville\ChromData\1500\20181030-9818.b\32140-0009818-022.d

Injection Date: 29-Oct-2018 15:23:00 Instrument ID: 1500 Operator ID:

Lims ID: CCV                      Worklist Smp#: 22

Client ID:

Injection Vol: 1.0 ul Dil. Factor: 1.0000     ALS Bottle#: 0

Method: 0050_26A_1500 Limit Group: IC 0050_26A ICAL

Y Scaling: Method Defined: Scale to the Nth Largest Target: 1
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FORM I
HPLC/IC ORGANICS ANALYSIS DATA SHEET

Client Sample ID:

Lab Name: Job No.:

SDG No.:

140-13157-1

Lab Sample ID: MB 140-24919/3-A

TestAmerica Knoxville

Matrix: 15140-0009818-005.dLab File ID:

Date Collected:0050/26AAnalysis Method:

Air

Con. Extract Vol.:

Injection Volume:

GPC Cleanup:(Y/N)

Date Extracted:

Date Analyzed:

Dilution Factor: 1

Extraction Method: 0050/26A 10/29/2018  00:00

10/29/2018  10:20

100(mL)

1(uL)

Sample wt/vol: 1(Sample)

% Moisture:

GC Column: ID:AS22

N

Analysis Batch No.: 24920 ug/SampleUnits:

CAS NO. COMPOUND NAME RESULT Q MDLRL

10.3 4.327647-01-0 Hydrogen Chloride ND

FORM I 0050/26A
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Report Date: 30-Oct-2018 09:14:53 Chrom Revision: 2.3  16-Oct-2018 09:58:52

TestAmerica Knoxville

Target Compound Quantitation Report

Data File: \\ChromNA\Knoxville\ChromData\1500\20181030-9818.b\15140-0009818-005.d

Lims ID: MB 140-24919/3-A         

Client ID:

Sample Type: MB

Inject. Date: 29-Oct-2018 10:20:00 ALS Bottle#: 0 Worklist Smp#: 5

Injection Vol: 1.0 ul Dil. Factor: 1.0000     

Sample Info: 140-0009818-005

Misc. Info.: 15 mb 140-24919/3-a

Operator ID: Instrument ID: 1500

Method: \\ChromNA\Knoxville\ChromData\1500\20181030-9818.b\0050_26A_1500.m

Limit Group: IC 0050_26A ICAL

Last Update: 30-Oct-2018 09:14:46 Calib Date: 01-Aug-2018 11:43:00

Integrator: Falcon

Quant Method: External Standard Quant By: Initial Calibration

Last ICal File: \\ChromNA\Knoxville\ChromData\1500\20180731-8938.b\7140-0008938-007.d

Column 1 : Det: IC

Process Host: XAWRK003

First Level Reviewer: humphreyj Date: 30-Oct-2018 09:01:04

Compound
RT

(min.)
Exp RT
(min.)

Dlt RT
(min.) Response

Cal Amt
ug/ml

OnCol Amt
ug/ml Flags

    1 Fluoride     3.333 ND       

    2 Chloride     4.742 ND       

    3 Nitrite as N     5.683 ND       

    4 Bromide     6.750 ND      U

    5 Nitrate as N     7.583 ND       

    6 Iodide    14.800 ND       

S   7 Hydrogen Chloride     0.000 ND       

S   8 Hydro Fluoric Acid     0.000 ND       

S   9 Hydrobromic Acid     0.000 ND       

S  10 Nitric acid     0.000 ND       

S  11 Nitrous Acid     0.000 ND       

S  12 Br     0.000 ND       

S  13 Chlorine     0.000 ND       

QC Flag Legend
Review Flags

  U - Marked Undetected
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Report Date: 30-Oct-2018 09:14:53 Chrom Revision: 2.3  16-Oct-2018 09:58:52

TestAmerica Knoxville
Data File: \\ChromNA\Knoxville\ChromData\1500\20181030-9818.b\15140-0009818-005.d

Injection Date: 29-Oct-2018 10:20:00 Instrument ID: 1500 Operator ID:

Lims ID: MB 140-24919/3-A         Worklist Smp#: 5

Client ID:

Injection Vol: 1.0 ul Dil. Factor: 1.0000     ALS Bottle#: 0

Method: 0050_26A_1500 Limit Group: IC 0050_26A ICAL

Y Scaling: Method Defined: Scale to the Nth Largest Target: 1
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FORM I
HPLC/IC ORGANICS ANALYSIS DATA SHEET

Client Sample ID:

Lab Name: Job No.:

SDG No.:

140-13157-1

Lab Sample ID: CCB 140-24920/2

TestAmerica Knoxville

Matrix: 12140-0009818-002.dLab File ID:

Date Collected:0050/26AAnalysis Method:

Air

Con. Extract Vol.:

Injection Volume:

GPC Cleanup:(Y/N)

Date Extracted:

Date Analyzed:

Dilution Factor: 1

Extraction Method:

10/29/2018  09:28

10(mL)

1(uL)

Sample wt/vol: 10(mL)

% Moisture:

GC Column: ID:AS22

N

Analysis Batch No.: 24920 mg/LUnits:

CAS NO. COMPOUND NAME RESULT Q MDLRL

0.0500 0.0100J7647-01-0 Hydrogen Chloride 0.01211

FORM I 0050/26A
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Report Date: 30-Oct-2018 09:14:50 Chrom Revision: 2.3  16-Oct-2018 09:58:52

TestAmerica Knoxville

Target Compound Quantitation Report

Data File: \\ChromNA\Knoxville\ChromData\1500\20181030-9818.b\12140-0009818-002.d

Lims ID: CCB                      

Client ID:

Sample Type: CCB

Inject. Date: 29-Oct-2018 09:28:00 ALS Bottle#: 0 Worklist Smp#: 2

Injection Vol: 1.0 ul Dil. Factor: 1.0000     

Sample Info: 140-0009818-002

Misc. Info.: 12 ccb

Operator ID: Instrument ID: 1500

Method: \\ChromNA\Knoxville\ChromData\1500\20181030-9818.b\0050_26A_1500.m

Limit Group: IC 0050_26A ICAL

Last Update: 30-Oct-2018 09:14:46 Calib Date: 01-Aug-2018 11:43:00

Integrator: Falcon

Quant Method: External Standard Quant By: Initial Calibration

Last ICal File: \\ChromNA\Knoxville\ChromData\1500\20180731-8938.b\7140-0008938-007.d

Column 1 : Det: IC

Process Host: XAWRK003

First Level Reviewer: humphreyj Date: 30-Oct-2018 08:59:47

Compound
RT

(min.)
Exp RT
(min.)

Dlt RT
(min.) Response

Cal Amt
ug/ml

OnCol Amt
ug/ml Flags

    1 Fluoride     3.417     3.333     0.084        53502    0.001829      M

    2 Chloride     4.742     4.742     0.000       227066      0.0118      M

    3 Nitrite as N     5.683 ND      U

    4 Bromide     6.750 ND       

    5 Nitrate as N     7.583 ND       

    6 Iodide    14.800 ND       

S   7 Hydrogen Chloride      0.0121       

S   8 Hydro Fluoric Acid    0.001926       

S   9 Hydrobromic Acid     0.000 ND       

S  10 Nitric acid     0.000 ND       

S  11 Nitrous Acid     0.000 ND       

S  12 Br     0.000 ND       

S  13 Chlorine      0.0118       

QC Flag Legend
Review Flags

  M - Manually Integrated

  U - Marked Undetected
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Report Date: 30-Oct-2018 09:14:50 Chrom Revision: 2.3  16-Oct-2018 09:58:52

TestAmerica Knoxville
Data File: \\ChromNA\Knoxville\ChromData\1500\20181030-9818.b\12140-0009818-002.d

Injection Date: 29-Oct-2018 09:28:00 Instrument ID: 1500 Operator ID:

Lims ID: CCB                      Worklist Smp#: 2

Client ID:

Injection Vol: 1.0 ul Dil. Factor: 1.0000     ALS Bottle#: 0

Method: 0050_26A_1500 Limit Group: IC 0050_26A ICAL

Y Scaling: Method Defined: Scale to the Nth Largest Target: 1
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Report Date: 30-Oct-2018 09:14:50 Chrom Revision: 2.3  16-Oct-2018 09:58:52
Manual Integration/User Assign Peak Report

TestAmerica Knoxville

Data File: \\ChromNA\Knoxville\ChromData\1500\20181030-9818.b\12140-0009818-002.d

Injection Date: 29-Oct-2018 09:28:00 Instrument ID: 1500

Lims ID: CCB                      

Client ID:

Operator ID: ALS Bottle#: 0 Worklist Smp#: 2

Injection Vol: 1.0 ul Dil. Factor: 1.0000     

Method: 0050_26A_1500 Limit Group: IC 0050_26A ICAL

Column: Detector IC

    2 Chloride, CAS: 16887-00-6
Signal: 1

Processing Integration Results

RT:   4.74

Area: 274028

Amount:    0.014211

Amount Units: ug/ml
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Manual Integration Results

RT:   4.74

Area: 227066

Amount:    0.011776

Amount Units: ug/ml
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Reviewer: humphreyj, 30-Oct-2018 08:59:34

Audit Action: Manually Integrated Audit Reason: Baseline Smoothing
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Report Date: 30-Oct-2018 09:14:50 Chrom Revision: 2.3  16-Oct-2018 09:58:52
Manual Integration/User Assign Peak Report

TestAmerica Knoxville

Data File: \\ChromNA\Knoxville\ChromData\1500\20181030-9818.b\12140-0009818-002.d

Injection Date: 29-Oct-2018 09:28:00 Instrument ID: 1500

Lims ID: CCB                      

Client ID:

Operator ID: ALS Bottle#: 0 Worklist Smp#: 2

Injection Vol: 1.0 ul Dil. Factor: 1.0000     

Method: 0050_26A_1500 Limit Group: IC 0050_26A ICAL

Column: Detector IC

    1 Fluoride, CAS: 16984-48-8
Signal: 1

Processing Integration Results

RT:   3.43

Area: 144892

Amount:    0.004952

Amount Units: ug/ml
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Manual Integration Results

RT:   3.42

Area: 53502

Amount:    0.001829

Amount Units: ug/ml
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Reviewer: humphreyj, 30-Oct-2018 08:59:22

Audit Action: Manually Integrated Audit Reason: Baseline Smoothing
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FORM I
HPLC/IC ORGANICS ANALYSIS DATA SHEET

Client Sample ID:

Lab Name: Job No.:

SDG No.:

140-13157-1

Lab Sample ID: CCB 140-24920/14

TestAmerica Knoxville

Matrix: 24140-0009818-014.dLab File ID:

Date Collected:0050/26AAnalysis Method:

Air

Con. Extract Vol.:

Injection Volume:

GPC Cleanup:(Y/N)

Date Extracted:

Date Analyzed:

Dilution Factor: 1

Extraction Method:

10/29/2018  13:04

10(mL)

1(uL)

Sample wt/vol: 10(mL)

% Moisture:

GC Column: ID:AS22

N

Analysis Batch No.: 24920 mg/LUnits:

CAS NO. COMPOUND NAME RESULT Q MDLRL

0.0500 0.01007647-01-0 Hydrogen Chloride ND

FORM I 0050/26A
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Report Date: 30-Oct-2018 09:15:05 Chrom Revision: 2.3  16-Oct-2018 09:58:52

TestAmerica Knoxville

Target Compound Quantitation Report

Data File: \\ChromNA\Knoxville\ChromData\1500\20181030-9818.b\24140-0009818-014.d

Lims ID: CCB                      

Client ID:

Sample Type: CCB

Inject. Date: 29-Oct-2018 13:04:00 ALS Bottle#: 0 Worklist Smp#: 14

Injection Vol: 1.0 ul Dil. Factor: 1.0000     

Sample Info: 140-0009818-014

Misc. Info.: 24 ccb

Operator ID: Instrument ID: 1500

Method: \\ChromNA\Knoxville\ChromData\1500\20181030-9818.b\0050_26A_1500.m

Limit Group: IC 0050_26A ICAL

Last Update: 30-Oct-2018 09:15:03 Calib Date: 01-Aug-2018 11:43:00

Integrator: Falcon

Quant Method: External Standard Quant By: Initial Calibration

Last ICal File: \\ChromNA\Knoxville\ChromData\1500\20180731-8938.b\7140-0008938-007.d

Column 1 : Det: IC

Process Host: XAWRK003

First Level Reviewer: humphreyj Date: 30-Oct-2018 09:11:11

Compound
RT

(min.)
Exp RT
(min.)

Dlt RT
(min.) Response

Cal Amt
ug/ml

OnCol Amt
ug/ml Flags

    1 Fluoride     3.333 ND       

    2 Chloride     4.758     4.742     0.016       139197    0.007220      M

    3 Nitrite as N     5.683 ND       

    4 Bromide     6.750 ND      U

    5 Nitrate as N     7.583 ND      U

    6 Iodide    14.800 ND       

S   7 Hydrogen Chloride    0.007425       

S   8 Hydro Fluoric Acid     0.000 ND       

S   9 Hydrobromic Acid     0.000 ND       

S  10 Nitric acid     0.000 ND       

S  11 Nitrous Acid     0.000 ND       

S  12 Br     0.000 ND       

S  13 Chlorine    0.007220       

QC Flag Legend
Review Flags

  M - Manually Integrated

  U - Marked Undetected
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Report Date: 30-Oct-2018 09:15:05 Chrom Revision: 2.3  16-Oct-2018 09:58:52

TestAmerica Knoxville
Data File: \\ChromNA\Knoxville\ChromData\1500\20181030-9818.b\24140-0009818-014.d

Injection Date: 29-Oct-2018 13:04:00 Instrument ID: 1500 Operator ID:

Lims ID: CCB                      Worklist Smp#: 14

Client ID:

Injection Vol: 1.0 ul Dil. Factor: 1.0000     ALS Bottle#: 0

Method: 0050_26A_1500 Limit Group: IC 0050_26A ICAL

Y Scaling: Method Defined: Scale to the Nth Largest Target: 1
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Report Date: 30-Oct-2018 09:15:05 Chrom Revision: 2.3  16-Oct-2018 09:58:52
Manual Integration/User Assign Peak Report

TestAmerica Knoxville

Data File: \\ChromNA\Knoxville\ChromData\1500\20181030-9818.b\24140-0009818-014.d

Injection Date: 29-Oct-2018 13:04:00 Instrument ID: 1500

Lims ID: CCB                      

Client ID:

Operator ID: ALS Bottle#: 0 Worklist Smp#: 14

Injection Vol: 1.0 ul Dil. Factor: 1.0000     

Method: 0050_26A_1500 Limit Group: IC 0050_26A ICAL

Column: Detector IC

    2 Chloride, CAS: 16887-00-6
Signal: 1

Processing Integration Results

RT:   4.76

Area: 142677

Amount:    0.007400

Amount Units: ug/ml
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Manual Integration Results

RT:   4.76

Area: 139197

Amount:    0.007220

Amount Units: ug/ml
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Reviewer: humphreyj, 30-Oct-2018 09:10:48

Audit Action: Split an Integrated Peak Audit Reason: Split Peak
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FORM I
HPLC/IC ORGANICS ANALYSIS DATA SHEET

Client Sample ID:

Lab Name: Job No.:

SDG No.:

140-13157-1

Lab Sample ID: CCB 140-24920/23

TestAmerica Knoxville

Matrix: 33140-0009818-023.dLab File ID:

Date Collected:0050/26AAnalysis Method:

Air

Con. Extract Vol.:

Injection Volume:

GPC Cleanup:(Y/N)

Date Extracted:

Date Analyzed:

Dilution Factor: 1

Extraction Method:

10/29/2018  15:40

10(mL)

1(uL)

Sample wt/vol: 10(mL)

% Moisture:

GC Column: ID:AS22

N

Analysis Batch No.: 24920 mg/LUnits:

CAS NO. COMPOUND NAME RESULT Q MDLRL

0.0500 0.01007647-01-0 Hydrogen Chloride ND

FORM I 0050/26A
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Report Date: 30-Oct-2018 09:15:18 Chrom Revision: 2.3  16-Oct-2018 09:58:52

TestAmerica Knoxville

Target Compound Quantitation Report

Data File: \\ChromNA\Knoxville\ChromData\1500\20181030-9818.b\33140-0009818-023.d

Lims ID: CCB                      

Client ID:

Sample Type: CCB

Inject. Date: 29-Oct-2018 15:40:00 ALS Bottle#: 0 Worklist Smp#: 23

Injection Vol: 1.0 ul Dil. Factor: 1.0000     

Sample Info: 140-0009818-023

Misc. Info.: 33 ccb

Operator ID: Instrument ID: 1500

Method: \\ChromNA\Knoxville\ChromData\1500\20181030-9818.b\0050_26A_1500.m

Limit Group: IC 0050_26A ICAL

Last Update: 30-Oct-2018 09:15:17 Calib Date: 01-Aug-2018 11:43:00

Integrator: Falcon

Quant Method: External Standard Quant By: Initial Calibration

Last ICal File: \\ChromNA\Knoxville\ChromData\1500\20180731-8938.b\7140-0008938-007.d

Column 1 : Det: IC

Process Host: XAWRK003

First Level Reviewer: humphreyj Date: 30-Oct-2018 09:14:11

Compound
RT

(min.)
Exp RT
(min.)

Dlt RT
(min.) Response

Cal Amt
ug/ml

OnCol Amt
ug/ml Flags

    1 Fluoride     3.333 ND       

    2 Chloride     4.758     4.742     0.016        51483    0.002670      M

    3 Nitrite as N     5.683 ND       

    4 Bromide     6.750 ND       

    5 Nitrate as N     7.625     7.583     0.042        38971    0.000815       

    6 Iodide    14.800 ND       

S   7 Hydrogen Chloride    0.002746       

S   8 Hydro Fluoric Acid     0.000 ND       

S   9 Hydrobromic Acid     0.000 ND       

S  10 Nitric acid    0.003665       

S  11 Nitrous Acid     0.000 ND       

S  12 Br     0.000 ND       

S  13 Chlorine    0.002670       

QC Flag Legend
Review Flags

  M - Manually Integrated
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Report Date: 30-Oct-2018 09:15:18 Chrom Revision: 2.3  16-Oct-2018 09:58:52

TestAmerica Knoxville
Data File: \\ChromNA\Knoxville\ChromData\1500\20181030-9818.b\33140-0009818-023.d

Injection Date: 29-Oct-2018 15:40:00 Instrument ID: 1500 Operator ID:

Lims ID: CCB                      Worklist Smp#: 23

Client ID:

Injection Vol: 1.0 ul Dil. Factor: 1.0000     ALS Bottle#: 0

Method: 0050_26A_1500 Limit Group: IC 0050_26A ICAL

Y Scaling: Method Defined: Scale to the Nth Largest Target: 1
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Report Date: 30-Oct-2018 09:15:18 Chrom Revision: 2.3  16-Oct-2018 09:58:52
Manual Integration/User Assign Peak Report

TestAmerica Knoxville

Data File: \\ChromNA\Knoxville\ChromData\1500\20181030-9818.b\33140-0009818-023.d

Injection Date: 29-Oct-2018 15:40:00 Instrument ID: 1500

Lims ID: CCB                      

Client ID:

Operator ID: ALS Bottle#: 0 Worklist Smp#: 23

Injection Vol: 1.0 ul Dil. Factor: 1.0000     

Method: 0050_26A_1500 Limit Group: IC 0050_26A ICAL

Column: Detector IC

    2 Chloride, CAS: 16887-00-6
Signal: 1

Processing Integration Results

RT:   4.76

Area: 90322

Amount:    0.004685

Amount Units: ug/ml
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Manual Integration Results

RT:   4.76

Area: 51483

Amount:    0.002670

Amount Units: ug/ml
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Reviewer: humphreyj, 30-Oct-2018 09:13:55

Audit Action: Manually Integrated Audit Reason: Baseline Smoothing
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FORM I
HPLC/IC ORGANICS ANALYSIS DATA SHEET

Client Sample ID:

Lab Name: Job No.:

SDG No.:

140-13157-1

Lab Sample ID: ICB 140-22408/9

TestAmerica Knoxville

Matrix: 9140-0008938-009.dLab File ID:

Date Collected:0050/26AAnalysis Method:

Air

Con. Extract Vol.:

Injection Volume:

GPC Cleanup:(Y/N)

Date Extracted:

Date Analyzed:

Dilution Factor: 1

Extraction Method:

08/01/2018  12:21

10(mL)

1(uL)

Sample wt/vol: 10(mL)

% Moisture:

GC Column: ID:AS22

N

Analysis Batch No.: 22408 mg/LUnits:

CAS NO. COMPOUND NAME RESULT Q MDLRL

0.0500 0.01007647-01-0 Hydrogen Chloride ND

FORM I 0050/26A
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Report Date: 01-Aug-2018 13:07:53 Chrom Revision: 2.3  19-Jul-2018 15:14:50

TestAmerica Knoxville

Target Compound Quantitation Report

Data File: \\ChromNA\Knoxville\ChromData\1500\20180731-8938.b\9140-0008938-009.d

Lims ID: ICB                      

Client ID:

Sample Type: ICB

Inject. Date: 01-Aug-2018 12:21:00 ALS Bottle#: 0 Worklist Smp#: 9

Injection Vol: 1.0 ul Dil. Factor: 1.0000     

Sample Info: 140-0008938-009

Misc. Info.: 9 icb

Operator ID: Instrument ID: 1500

Method: \\ChromNA\Knoxville\ChromData\1500\20180731-8938.b\0050_26A_1500.m

Limit Group: IC 0050_26A ICAL

Last Update: 01-Aug-2018 13:07:51 Calib Date: 01-Aug-2018 11:43:00

Integrator: Falcon

Quant Method: External Standard Quant By: Initial Calibration

Last ICal File: \\ChromNA\Knoxville\ChromData\1500\20180731-8938.b\7140-0008938-007.d

Column 1 : Det: IC

Process Host: XAWRK022

First Level Reviewer: humphreyj Date: 01-Aug-2018 13:07:16

Compound
RT

(min.)
Exp RT
(min.)

Dlt RT
(min.) Response

Cal Amt
ug/ml

OnCol Amt
ug/ml Flags

    1 Fluoride     3.350 ND      U

    2 Chloride     4.800     4.792     0.008        71598    0.003714      M

    3 Nitrite as N     5.742 ND       

    4 Bromide     6.833 ND      U

    5 Nitrate as N     7.700 ND       

    6 Iodide    14.800 ND       

S   7 Hydrogen Chloride    0.003819       

S   8 Hydro Fluoric Acid     0.000 ND       

S   9 Hydrobromic Acid     0.000 ND       

S  10 Nitric acid     0.000 ND       

S  11 Nitrous Acid     0.000 ND       

S  12 Br     0.000 ND       

S  13 Chlorine    0.003714       

QC Flag Legend
Review Flags

  M - Manually Integrated

  U - Marked Undetected
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Report Date: 01-Aug-2018 13:07:53 Chrom Revision: 2.3  19-Jul-2018 15:14:50

TestAmerica Knoxville
Data File: \\ChromNA\Knoxville\ChromData\1500\20180731-8938.b\9140-0008938-009.d

Injection Date: 01-Aug-2018 12:21:00 Instrument ID: 1500 Operator ID:

Lims ID: ICB                      Worklist Smp#: 9

Client ID:

Injection Vol: 1.0 ul Dil. Factor: 1.0000     ALS Bottle#: 0

Method: 0050_26A_1500 Limit Group: IC 0050_26A ICAL

Y Scaling: Method Defined: Scale to the Nth Largest Target: 1
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Report Date: 01-Aug-2018 13:07:53 Chrom Revision: 2.3  19-Jul-2018 15:14:50
Manual Integration/User Assign Peak Report

TestAmerica Knoxville

Data File: \\ChromNA\Knoxville\ChromData\1500\20180731-8938.b\9140-0008938-009.d

Injection Date: 01-Aug-2018 12:21:00 Instrument ID: 1500

Lims ID: ICB                      

Client ID:

Operator ID: ALS Bottle#: 0 Worklist Smp#: 9

Injection Vol: 1.0 ul Dil. Factor: 1.0000     

Method: 0050_26A_1500 Limit Group: IC 0050_26A ICAL

Column: Detector IC

    2 Chloride, CAS: 16887-00-6
Signal: 1

Processing Integration Results

RT:   4.80

Area: 95264

Amount:    0.004941

Amount Units: ug/ml
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Manual Integration Results

RT:   4.80

Area: 71598

Amount:    0.003714

Amount Units: ug/ml
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Reviewer: humphreyj, 01-Aug-2018 13:06:53

Audit Action: Manually Integrated Audit Reason: Baseline Smoothing
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Report Date: 01-Aug-2018 13:07:53 Chrom Revision: 2.3  19-Jul-2018 15:14:50
User Disabled Compound Report

TestAmerica Knoxville

Data File: \\ChromNA\Knoxville\ChromData\1500\20180731-8938.b\9140-0008938-009.d

Injection Date: 01-Aug-2018 12:21:00 Instrument ID: 1500

Lims ID: ICB                      

Client ID:

Operator ID: ALS Bottle#: 0 Worklist Smp#: 9

Injection Vol: 1.0 ul Dil. Factor: 1.0000     

Method: 0050_26A_1500 Limit Group: IC 0050_26A ICAL

Column: Detector IC

    1 Fluoride, CAS: 16984-48-8,  Signal: 1
RT:   3.45

Response: 30794

Amount:    0.001052
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Reviewer: humphreyj, 01-Aug-2018 13:07:16

Audit Action: Manually Integrated Audit Reason: 
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FORM I
HPLC/IC ORGANICS ANALYSIS DATA SHEET

Client Sample ID:

Lab Name: Job No.:

SDG No.:

140-13157-1

Lab Sample ID: LCS 140-24919/1-A

TestAmerica Knoxville

Matrix: 13140-0009818-003.dLab File ID:

Date Collected:0050/26AAnalysis Method:

Air

Con. Extract Vol.:

Injection Volume:

GPC Cleanup:(Y/N)

Date Extracted:

Date Analyzed:

Dilution Factor: 1

Extraction Method: 0050/26A 10/29/2018  00:00

10/29/2018  09:45

100(mL)

1(uL)

Sample wt/vol: 1(Sample)

% Moisture:

GC Column: ID:AS22

N

Analysis Batch No.: 24920 ug/SampleUnits:

CAS NO. COMPOUND NAME RESULT Q MDLRL

10.3 4.327647-01-0 Hydrogen Chloride 76.95

FORM I 0050/26A
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Report Date: 30-Oct-2018 09:14:51 Chrom Revision: 2.3  16-Oct-2018 09:58:52

TestAmerica Knoxville

Target Compound Quantitation Report

Data File: \\ChromNA\Knoxville\ChromData\1500\20181030-9818.b\13140-0009818-003.d

Lims ID: LCS 140-24919/1-A        

Client ID:

Sample Type: LCS

Inject. Date: 29-Oct-2018 09:45:00 ALS Bottle#: 0 Worklist Smp#: 3

Injection Vol: 1.0 ul Dil. Factor: 1.0000     

Sample Info: 140-0009818-003

Misc. Info.: 13 lcs 140-24919/1-a

Operator ID: Instrument ID: 1500

Method: \\ChromNA\Knoxville\ChromData\1500\20181030-9818.b\0050_26A_1500.m

Limit Group: IC 0050_26A ICAL

Last Update: 30-Oct-2018 09:14:46 Calib Date: 01-Aug-2018 11:43:00

Integrator: Falcon

Quant Method: External Standard Quant By: Initial Calibration

Last ICal File: \\ChromNA\Knoxville\ChromData\1500\20180731-8938.b\7140-0008938-007.d

Column 1 : Det: IC

Process Host: XAWRK003

Compound
RT

(min.)
Exp RT
(min.)

Dlt RT
(min.) Response

Cal Amt
ug/ml

OnCol Amt
ug/ml Flags

    1 Fluoride     3.333     3.333     0.000     22573558      0.7500      0.7552       

    2 Chloride     4.750     4.742     0.008     14608958      0.7500      0.7483       

    3 Nitrite as N     5.683     5.683     0.000     32261170      0.7500      0.7532       

    4 Bromide     6.758     6.750     0.008      6368735      0.7500      0.7397       

    5 Nitrate as N     7.600     7.583     0.017     36526093      0.7500      0.7420       

S   7 Hydrogen Chloride      0.7710      0.7695       

S   8 Hydro Fluoric Acid      0.7898      0.7954       

S   9 Hydrobromic Acid      0.7595      0.7490       

S  10 Nitric acid        3.37        3.34       

S  11 Nitrous Acid        2.52        2.53       

S  12 Br      0.7500      0.7397       

S  13 Chlorine      0.7500      0.7483       

Reagents:

85SPICVLCSS_00072 Amount Added:  10.00 Units: mL
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Report Date: 30-Oct-2018 09:14:51 Chrom Revision: 2.3  16-Oct-2018 09:58:52

TestAmerica Knoxville
Data File: \\ChromNA\Knoxville\ChromData\1500\20181030-9818.b\13140-0009818-003.d

Injection Date: 29-Oct-2018 09:45:00 Instrument ID: 1500 Operator ID:

Lims ID: LCS 140-24919/1-A        Worklist Smp#: 3

Client ID:

Injection Vol: 1.0 ul Dil. Factor: 1.0000     ALS Bottle#: 0

Method: 0050_26A_1500 Limit Group: IC 0050_26A ICAL

Y Scaling: Method Defined: Scale to the Nth Largest Target: 1

0.0 1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0 9.0 10.0 11.0 12.0 13.0 14.0 15.0 16.0
Min

-1

0

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

Y
 (

 X
1

0
0

0
0

0
)

13140-0009818-003, 13140-0009818-003.d

  
F

lu
o

ri
d

e
( 

 3
.3

3
3

)

  
C

h
lo

ri
d

e
( 

 4
.7

5
0

)

  
N

it
ri

te
 a

s
 N

( 
 5

.6
8

3
)

  
B

ro
m

id
e

( 
 6

.7
5

8
)

  
N

it
ra

te
 a

s
 N

( 
 7

.6
0

0
)

10/31/2018Page 113 of 141



FORM I
HPLC/IC ORGANICS ANALYSIS DATA SHEET

Client Sample ID:

Lab Name: Job No.:

SDG No.:

140-13157-1

Lab Sample ID: LCSD 140-24919/2-A

TestAmerica Knoxville

Matrix: 14140-0009818-004.dLab File ID:

Date Collected:0050/26AAnalysis Method:

Air

Con. Extract Vol.:

Injection Volume:

GPC Cleanup:(Y/N)

Date Extracted:

Date Analyzed:

Dilution Factor: 1

Extraction Method: 0050/26A 10/29/2018  00:00

10/29/2018  10:02

100(mL)

1(uL)

Sample wt/vol: 1(Sample)

% Moisture:

GC Column: ID:AS22

N

Analysis Batch No.: 24920 ug/SampleUnits:

CAS NO. COMPOUND NAME RESULT Q MDLRL

10.3 4.327647-01-0 Hydrogen Chloride 76.90

FORM I 0050/26A
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Report Date: 30-Oct-2018 09:14:52 Chrom Revision: 2.3  16-Oct-2018 09:58:52

TestAmerica Knoxville

Target Compound Quantitation Report

Data File: \\ChromNA\Knoxville\ChromData\1500\20181030-9818.b\14140-0009818-004.d

Lims ID: LCSD 140-24919/2-A       

Client ID:

Sample Type: LCSD

Inject. Date: 29-Oct-2018 10:02:00 ALS Bottle#: 0 Worklist Smp#: 4

Injection Vol: 1.0 ul Dil. Factor: 1.0000     

Sample Info: 140-0009818-004

Misc. Info.: 14 lcsd 140-24919/2-a

Operator ID: Instrument ID: 1500

Method: \\ChromNA\Knoxville\ChromData\1500\20181030-9818.b\0050_26A_1500.m

Limit Group: IC 0050_26A ICAL

Last Update: 30-Oct-2018 09:14:46 Calib Date: 01-Aug-2018 11:43:00

Integrator: Falcon

Quant Method: External Standard Quant By: Initial Calibration

Last ICal File: \\ChromNA\Knoxville\ChromData\1500\20180731-8938.b\7140-0008938-007.d

Column 1 : Det: IC

Process Host: XAWRK003

Compound
RT

(min.)
Exp RT
(min.)

Dlt RT
(min.) Response

Cal Amt
ug/ml

OnCol Amt
ug/ml Flags

    1 Fluoride     3.342     3.333     0.009     22403059      0.7500      0.7496       

    2 Chloride     4.750     4.742     0.008     14598397      0.7500      0.7477       

    3 Nitrite as N     5.683     5.683     0.000     32235771      0.7500      0.7526       

    4 Bromide     6.758     6.750     0.008      6360931      0.7500      0.7387       

    5 Nitrate as N     7.600     7.583     0.017     36402847      0.7500      0.7395       

S   7 Hydrogen Chloride      0.7710      0.7690       

S   8 Hydro Fluoric Acid      0.7898      0.7895       

S   9 Hydrobromic Acid      0.7595      0.7481       

S  10 Nitric acid        3.37        3.33       

S  11 Nitrous Acid        2.52        2.53       

S  12 Br      0.7500      0.7387       

S  13 Chlorine      0.7500      0.7477       

Reagents:

85SPLCSDS_00071 Amount Added:  10.00 Units: mL
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Report Date: 30-Oct-2018 09:14:52 Chrom Revision: 2.3  16-Oct-2018 09:58:52

TestAmerica Knoxville
Data File: \\ChromNA\Knoxville\ChromData\1500\20181030-9818.b\14140-0009818-004.d

Injection Date: 29-Oct-2018 10:02:00 Instrument ID: 1500 Operator ID:

Lims ID: LCSD 140-24919/2-A       Worklist Smp#: 4

Client ID:

Injection Vol: 1.0 ul Dil. Factor: 1.0000     ALS Bottle#: 0

Method: 0050_26A_1500 Limit Group: IC 0050_26A ICAL

Y Scaling: Method Defined: Scale to the Nth Largest Target: 1
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Report Date: 30-Oct-2018 09:15:11 Chrom Revision: 2.3  16-Oct-2018 09:58:52

TestAmerica Knoxville

Target Compound Quantitation Report

Data File: \\ChromNA\Knoxville\ChromData\1500\20181030-9818.b\27140-0009818-017.d

Lims ID: 140-13157-A-4-B MS       

Client ID: M26-3

Sample Type: MS

Inject. Date: 29-Oct-2018 13:56:00 ALS Bottle#: 0 Worklist Smp#: 17

Injection Vol: 1.0 ul Dil. Factor: 40.0000    

Sample Info: 140-0009818-017

Misc. Info.: 27 140-13155-a-4-b ms

Operator ID: Instrument ID: 1500

Method: \\ChromNA\Knoxville\ChromData\1500\20181030-9818.b\0050_26A_1500.m

Limit Group: IC 0050_26A ICAL

Last Update: 30-Oct-2018 09:15:03 Calib Date: 01-Aug-2018 11:43:00

Integrator: Falcon

Quant Method: External Standard Quant By: Initial Calibration

Last ICal File: \\ChromNA\Knoxville\ChromData\1500\20180731-8938.b\7140-0008938-007.d

Column 1 : Det: IC

Process Host: XAWRK003

Compound
RT

(min.)
Exp RT
(min.)

Dlt RT
(min.) Response

Cal Amt
ug/ml

OnCol Amt
ug/ml Flags

    1 Fluoride     3.342     3.333     0.009     44136893      0.0250        1.45       

    2 Chloride     4.758     4.742     0.016    491289421      0.0250        19.2      E

    3 Nitrite as N     5.675     5.683    -0.008     43607019      0.0250        1.01       

    4 Bromide     6.742     6.750    -0.008     11419327      0.0250        1.32       

    5 Nitrate as N     7.567     7.583    -0.016    143244902      0.0250        2.71      E

    6 Iodide    14.800 ND       

S   7 Hydrogen Chloride      0.0257        19.7       

S   8 Hydro Fluoric Acid      0.0263        1.53       

S   9 Hydrobromic Acid      0.0253        1.34       

S  10 Nitric acid      0.1125        12.2       

S  11 Nitrous Acid      0.0839        3.39       

S  12 Br      0.0250        1.32       

S  13 Chlorine      0.0250        19.2       

QC Flag Legend
Processing Flags

  E - Exceeded Maximum Amount

Reagents:

85XXICWI8579S_00020 Amount Added:   0.10 Units: mL
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Report Date: 30-Oct-2018 09:15:11 Chrom Revision: 2.3  16-Oct-2018 09:58:52

TestAmerica Knoxville
Data File: \\ChromNA\Knoxville\ChromData\1500\20181030-9818.b\27140-0009818-017.d

Injection Date: 29-Oct-2018 13:56:00 Instrument ID: 1500 Operator ID:

Lims ID: 140-13157-A-4-B MS       Worklist Smp#: 17

Client ID: M26-3

Injection Vol: 1.0 ul Dil. Factor: 40.0000    ALS Bottle#: 0

Method: 0050_26A_1500 Limit Group: IC 0050_26A ICAL

Y Scaling: Method Defined: Scale to the Nth Largest Target: 1

0.0 1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0 9.0 10.0 11.0 12.0 13.0 14.0 15.0 16.0
Min

-1

1

3

5

7

9

11

13

15

17

19

21

23

25

27

29

31

33

35

37

39

41

43

45

Y
 (

 X
1

0
0

0
0

0
0

)

27140-0009818-017, 27140-0009818-017.d

  
F

lu
o

ri
d

e
( 

 3
.3

4
2

)

  
C

h
lo

ri
d

e
( 

 4
.7

5
8

)

  
N

it
ri

te
 a

s
 N

( 
 5

.6
7

5
)

  
B

ro
m

id
e

( 
 6

.7
4

2
)

  
N

it
ra

te
 a

s
 N

( 
 7

.5
6

7
)

10/31/2018Page 118 of 141



FORM I
HPLC/IC ORGANICS ANALYSIS DATA SHEET

Client Sample ID:

Lab Name: Job No.:

M26-3 MS

SDG No.:

140-13157-1

Lab Sample ID: 140-13157-4 MS

TestAmerica Knoxville

Matrix: 30140-0009818-020.dLab File ID:

Date Collected:0050/26AAnalysis Method:

Air

09/18/2018  00:00

Con. Extract Vol.:

Injection Volume:

GPC Cleanup:(Y/N)

Date Extracted:

Date Analyzed:

Dilution Factor: 2500

Extraction Method: 0050/26A 10/29/2018  00:00

10/29/2018  14:48

325(mL)

1(uL)

Sample wt/vol: 1(Sample)

% Moisture:

GC Column: ID:AS22

N

Analysis Batch No.: 24920 ug/SampleUnits:

CAS NO. COMPOUND NAME RESULT Q MDLRL

83600 351007647-01-0 Hydrogen Chloride 1098000

FORM I 0050/26A
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Report Date: 30-Oct-2018 09:15:15 Chrom Revision: 2.3  16-Oct-2018 09:58:52

TestAmerica Knoxville

Target Compound Quantitation Report

Data File: \\ChromNA\Knoxville\ChromData\1500\20181030-9818.b\30140-0009818-020.d

Lims ID: 140-13157-A-4-B MS       

Client ID: M26-3

Sample Type: MS

Inject. Date: 29-Oct-2018 14:48:00 ALS Bottle#: 0 Worklist Smp#: 20

Injection Vol: 1.0 ul Dil. Factor: 2500.0000  

Sample Info: 140-0009818-020

Misc. Info.: 30 140-13157-a-4-b ms

Operator ID: Instrument ID: 1500

Method: \\ChromNA\Knoxville\ChromData\1500\20181030-9818.b\0050_26A_1500.m

Limit Group: IC 0050_26A ICAL

Last Update: 30-Oct-2018 09:15:03 Calib Date: 01-Aug-2018 11:43:00

Integrator: Falcon

Quant Method: External Standard Quant By: Initial Calibration

Last ICal File: \\ChromNA\Knoxville\ChromData\1500\20180731-8938.b\7140-0008938-007.d

Column 1 : Det: IC

Process Host: XAWRK003

Compound
RT

(min.)
Exp RT
(min.)

Dlt RT
(min.) Response

Cal Amt
ug/ml

OnCol Amt
ug/ml Flags

    1 Fluoride     3.342     3.333     0.009     30463619    0.000400        1.01       

    2 Chloride     4.750     4.742     0.008     25889718    0.000400        1.31       

    3 Nitrite as N     5.683     5.683     0.000     43838802    0.000400        1.02       

    4 Bromide     6.750     6.750     0.000      8779280    0.000400        1.02       

    5 Nitrate as N     7.592     7.583     0.009     50965966    0.000400        1.02       

    6 Iodide    14.800 ND       

S   7 Hydrogen Chloride    0.000411        1.35       

S   8 Hydro Fluoric Acid    0.000421        1.07       

S   9 Hydrobromic Acid    0.000405        1.03       

S  10 Nitric acid    0.001800        4.61       

S  11 Nitrous Acid    0.001343        3.41       

S  12 Br    0.000400        1.02       

S  13 Chlorine    0.000400        1.31       

Reagents:

85XXICWI8579S_00020 Amount Added:   0.10 Units: mL
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Report Date: 30-Oct-2018 09:15:15 Chrom Revision: 2.3  16-Oct-2018 09:58:52

TestAmerica Knoxville
Data File: \\ChromNA\Knoxville\ChromData\1500\20181030-9818.b\30140-0009818-020.d

Injection Date: 29-Oct-2018 14:48:00 Instrument ID: 1500 Operator ID:

Lims ID: 140-13157-A-4-B MS       Worklist Smp#: 20

Client ID: M26-3

Injection Vol: 1.0 ul Dil. Factor: 2500.0000  ALS Bottle#: 0

Method: 0050_26A_1500 Limit Group: IC 0050_26A ICAL

Y Scaling: Method Defined: Scale to the Nth Largest Target: 1
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Report Date: 30-Oct-2018 09:15:13 Chrom Revision: 2.3  16-Oct-2018 09:58:52

TestAmerica Knoxville

Target Compound Quantitation Report

Data File: \\ChromNA\Knoxville\ChromData\1500\20181030-9818.b\28140-0009818-018.d

Lims ID: 140-13157-A-4-C MSD      

Client ID: M26-3

Sample Type: MSD

Inject. Date: 29-Oct-2018 14:13:00 ALS Bottle#: 0 Worklist Smp#: 18

Injection Vol: 1.0 ul Dil. Factor: 40.0000    

Sample Info: 140-0009818-018

Misc. Info.: 28 140-13155-a-4-c msd

Operator ID: Instrument ID: 1500

Method: \\ChromNA\Knoxville\ChromData\1500\20181030-9818.b\0050_26A_1500.m

Limit Group: IC 0050_26A ICAL

Last Update: 30-Oct-2018 09:15:03 Calib Date: 01-Aug-2018 11:43:00

Integrator: Falcon

Quant Method: External Standard Quant By: Initial Calibration

Last ICal File: \\ChromNA\Knoxville\ChromData\1500\20180731-8938.b\7140-0008938-007.d

Column 1 : Det: IC

Process Host: XAWRK003

Compound
RT

(min.)
Exp RT
(min.)

Dlt RT
(min.) Response

Cal Amt
ug/ml

OnCol Amt
ug/ml Flags

    1 Fluoride     3.333     3.333     0.000     43816023      0.0250        1.44       

    2 Chloride     4.758     4.742     0.016    493681488      0.0250        19.3      E

    3 Nitrite as N     5.675     5.683    -0.008     44560872      0.0250        1.03       

    4 Bromide     6.742     6.750    -0.008     12566876      0.0250        1.45       

    5 Nitrate as N     7.567     7.583    -0.016    147316104      0.0250        2.78      E

    6 Iodide    14.567    14.800    -0.233       699380          NC       

S   7 Hydrogen Chloride      0.0257        19.8       

S   8 Hydro Fluoric Acid      0.0263        1.51       

S   9 Hydrobromic Acid      0.0253        1.47       

S  10 Nitric acid      0.1125        12.5       

S  11 Nitrous Acid      0.0839        3.46       

S  12 Br      0.0250        1.45       

S  13 Chlorine      0.0250        19.3       

QC Flag Legend
Processing Flags

  NC - Not Calibrated

  E - Exceeded Maximum Amount

Reagents:

85XXICWI8579S_00020 Amount Added:   0.10 Units: mL
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Report Date: 30-Oct-2018 09:15:13 Chrom Revision: 2.3  16-Oct-2018 09:58:52

TestAmerica Knoxville
Data File: \\ChromNA\Knoxville\ChromData\1500\20181030-9818.b\28140-0009818-018.d

Injection Date: 29-Oct-2018 14:13:00 Instrument ID: 1500 Operator ID:

Lims ID: 140-13157-A-4-C MSD      Worklist Smp#: 18

Client ID: M26-3

Injection Vol: 1.0 ul Dil. Factor: 40.0000    ALS Bottle#: 0

Method: 0050_26A_1500 Limit Group: IC 0050_26A ICAL

Y Scaling: Method Defined: Scale to the Nth Largest Target: 1
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FORM I
HPLC/IC ORGANICS ANALYSIS DATA SHEET

Client Sample ID:

Lab Name: Job No.:

M26-3 MSD

SDG No.:

140-13157-1

Lab Sample ID: 140-13157-4 MSD

TestAmerica Knoxville

Matrix: 31140-0009818-021.dLab File ID:

Date Collected:0050/26AAnalysis Method:

Air

09/18/2018  00:00

Con. Extract Vol.:

Injection Volume:

GPC Cleanup:(Y/N)

Date Extracted:

Date Analyzed:

Dilution Factor: 2500

Extraction Method: 0050/26A 10/29/2018  00:00

10/29/2018  15:06

325(mL)

1(uL)

Sample wt/vol: 1(Sample)

% Moisture:

GC Column: ID:AS22

N

Analysis Batch No.: 24920 ug/SampleUnits:

CAS NO. COMPOUND NAME RESULT Q MDLRL

83600 351007647-01-0 Hydrogen Chloride 1096000

FORM I 0050/26A
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Report Date: 30-Oct-2018 09:15:16 Chrom Revision: 2.3  16-Oct-2018 09:58:52

TestAmerica Knoxville

Target Compound Quantitation Report

Data File: \\ChromNA\Knoxville\ChromData\1500\20181030-9818.b\31140-0009818-021.d

Lims ID: 140-13157-A-4-C MSD      

Client ID: M26-3

Sample Type: MSD

Inject. Date: 29-Oct-2018 15:06:00 ALS Bottle#: 0 Worklist Smp#: 21

Injection Vol: 1.0 ul Dil. Factor: 2500.0000  

Sample Info: 140-0009818-021

Misc. Info.: 31 140-13157-a-4-c msd

Operator ID: Instrument ID: 1500

Method: \\ChromNA\Knoxville\ChromData\1500\20181030-9818.b\0050_26A_1500.m

Limit Group: IC 0050_26A ICAL

Last Update: 30-Oct-2018 09:15:03 Calib Date: 01-Aug-2018 11:43:00

Integrator: Falcon

Quant Method: External Standard Quant By: Initial Calibration

Last ICal File: \\ChromNA\Knoxville\ChromData\1500\20180731-8938.b\7140-0008938-007.d

Column 1 : Det: IC

Process Host: XAWRK003

Compound
RT

(min.)
Exp RT
(min.)

Dlt RT
(min.) Response

Cal Amt
ug/ml

OnCol Amt
ug/ml Flags

    1 Fluoride     3.342     3.333     0.009     30536089    0.000400        1.01       

    2 Chloride     4.750     4.742     0.008     25861866    0.000400        1.31       

    3 Nitrite as N     5.683     5.683     0.000     43855070    0.000400        1.02       

    4 Bromide     6.750     6.750     0.000      8762618    0.000400        1.02       

    5 Nitrate as N     7.592     7.583     0.009     50931353    0.000400        1.02       

    6 Iodide    14.800 ND       

S   7 Hydrogen Chloride    0.000411        1.35       

S   8 Hydro Fluoric Acid    0.000421        1.07       

S   9 Hydrobromic Acid    0.000405        1.03       

S  10 Nitric acid    0.001800        4.61       

S  11 Nitrous Acid    0.001343        3.41       

S  12 Br    0.000400        1.02       

S  13 Chlorine    0.000400        1.31       

Reagents:

85XXICWI8579S_00020 Amount Added:   0.10 Units: mL
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Report Date: 30-Oct-2018 09:15:16 Chrom Revision: 2.3  16-Oct-2018 09:58:52

TestAmerica Knoxville
Data File: \\ChromNA\Knoxville\ChromData\1500\20181030-9818.b\31140-0009818-021.d

Injection Date: 29-Oct-2018 15:06:00 Instrument ID: 1500 Operator ID:

Lims ID: 140-13157-A-4-C MSD      Worklist Smp#: 21

Client ID: M26-3

Injection Vol: 1.0 ul Dil. Factor: 2500.0000  ALS Bottle#: 0

Method: 0050_26A_1500 Limit Group: IC 0050_26A ICAL

Y Scaling: Method Defined: Scale to the Nth Largest Target: 1
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Lab Name: Job No.:

SDG No.:

Instrument ID:

Analysis Batch Number:

HPLC/IC ANALYSIS RUN LOG

DILUTION

FACTOR

COLUMN IDDATE ANALYZEDLAB SAMPLE ID CLIENT SAMPLE ID LAB FILE ID

TestAmerica Knoxville 140-13157-1

1500

22408

Start Date:

End Date: 08/01/2018  12:21

08/01/2018  09:59

IC 140-22408/1 AS22108/01/2018  09:59 1140-0008938-00
1.d

IC 140-22408/2 AS22108/01/2018  10:16 2140-0008938-00
2.d

IC 140-22408/3 AS22108/01/2018  10:34 3140-0008938-00
3.d

IC 140-22408/4 AS22108/01/2018  10:51 4140-0008938-00
4.d

IC 140-22408/5 AS22108/01/2018  11:09 5140-0008938-00
5.d

IC 140-22408/6 AS22108/01/2018  11:26 6140-0008938-00
6.d

IC 140-22408/7 AS22108/01/2018  11:43 7140-0008938-00
7.d

ICV 140-22408/8 AS22108/01/2018  12:03 8140-0008938-00
8.d

ICB 140-22408/9 AS22108/01/2018  12:21 9140-0008938-00
9.d

0050/26A
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Lab Name: Job No.:

SDG No.:

Instrument ID:

Analysis Batch Number:

HPLC/IC ANALYSIS RUN LOG

DILUTION

FACTOR

COLUMN IDDATE ANALYZEDLAB SAMPLE ID CLIENT SAMPLE ID LAB FILE ID

TestAmerica Knoxville 140-13157-1

1500

24920

Start Date:

End Date: 10/29/2018  15:40

10/29/2018  08:53

CCV 140-24920/1 AS22110/29/2018  08:53 11140-0009818-0
01.d

CCB 140-24920/2 AS22110/29/2018  09:28 12140-0009818-0
02.d

LCS 140-24919/1-A AS22110/29/2018  09:45 13140-0009818-0
03.d

LCSD 140-24919/2-A AS22110/29/2018  10:02 14140-0009818-0
04.d

MB 140-24919/3-A AS22110/29/2018  10:20 15140-0009818-0
05.d

140-13157-1 AS221010/29/2018  10:37 16140-0009818-0
06.d

140-13157-1 AS22210/29/2018  10:55 17140-0009818-0
07.d

140-13157-2 AS224010/29/2018  11:15 18140-0009818-0
08.d

140-13157-2 AS22200010/29/2018  11:32 19140-0009818-0
09.d

140-13157-2 AS22100010/29/2018  11:54 20140-0009818-0
10.d

140-13157-3 AS221010/29/2018  12:12 21140-0009818-0
11.d

140-13157-3 AS22100010/29/2018  12:29 22140-0009818-0
12.d

CCV 140-24920/13 AS22110/29/2018  12:46 23140-0009818-0
13.d

CCB 140-24920/14 AS22110/29/2018  13:04 24140-0009818-0
14.d

140-13157-4 AS221010/29/2018  13:21 25140-0009818-0
15.d

140-13157-4 AS224010/29/2018  13:39 26140-0009818-0
16.d

140-13157-4 MS AS224010/29/2018  13:56 27140-0009818-0
17.d

140-13157-4 MSD AS224010/29/2018  14:13 28140-0009818-0
18.d

140-13157-4 AS22250010/29/2018  14:31 29140-0009818-0
19.d

140-13157-4 MS AS22250010/29/2018  14:48 30140-0009818-0
20.d

140-13157-4 MSD AS22250010/29/2018  15:06 31140-0009818-0
21.d

CCV 140-24920/22 AS22110/29/2018  15:23 32140-0009818-0
22.d

CCB 140-24920/23 AS22110/29/2018  15:40 33140-0009818-0
23.d

0050/26A
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Lab Name: Job No.:

SDG No.:

HPLC/IC BATCH WORKSHEET

140-13157-1

Batch Number: Batch Analyst:Batch Start Date:

Batch End Date:

Humphrey, Jon M

10/29/18  00:00

10/29/18  00:0024919

Batch Method:

TestAmerica Knoxville

0050/26A

Lab Sample ID Client Sample ID Method Chain Basis InitialAmount FinalAmount ReceivedpH

1 Sample 100 mL0050/26A, 
0050/26A

LCS 140-24919/1

1 Sample 100 mL0050/26A, 
0050/26A

LCSD 
140-24919/2

1 Sample 100 mL0050/26A, 
0050/26A

MB 140-24919/3

M26-REAGENT 
BLANK

1 Sample 100 mL < 2 SU0050/26A, 
0050/26A

T140-13157-A-1

M26-1 1 Sample 370 mL < 2 SU0050/26A, 
0050/26A

T140-13157-A-2

M26-2 1 Sample 380 mL < 2 SU0050/26A, 
0050/26A

T140-13157-A-3

M26-3 1 Sample 325 mL < 2 SU0050/26A, 
0050/26A

T140-13157-A-4

M26-3 1 Sample 325 mL < 2 SU0050/26A, 
0050/26A

T140-13157-A-4 
MS

M26-3 1 Sample 325 mL < 2 SU0050/26A, 
0050/26A

T140-13157-A-4 
MSD

Batch Notes

Batch Comment R7NA81995

NaOH Lot # 85INNaOH 10NP_00001

pH Paper ID HC849161

Basis Basis Description

T Total/NA

The pound sign (#) in the amount added field denotes that the reagent was used undiluted. All calculations are performed using the stated concentration for 
this reagent.

Page 1 of 10050/26A
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Shipping and
Receiving
Documents
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1.0 Introduction 
 

 SunCoke Energy operates a heat-recovery metallurgical coke production facility 

at its Granite City Operations plant in Granite City, Illinois. The main stack is equipped with a 

continuous emissions monitoring system (CEMS). The CEMS includes an analyzer to measure 

the concentrations of sulfur dioxide (SO2), oxygen (O2) analyzers that measure O2 on both a wet 

and dry basis in order to calculate stack gas moisture content, and a volumetric flow rate monitor 

to calculate mass emission rates. Additionally, a sorbent trap monitoring system is installed on 

the main stack to measure and record the concentration of mercury in the stack gas.  

 

 The SO2 CEMS and the mercury sorbent trap monitoring system were initially 

certified in November 2011 when the new main stack was commissioned. SunCoke contracted 

AECOM to perform the annual Relative Accuracy Test Audit (RATA) testing for 2018. The 

RATA testing was completed over 2 days—November 7 and 8, 2018. The Illinois Environmental 

Protection Agency (EPA) was notified of the RATA testing, but a representative of the Illinois 

EPA was not present to witness the testing. 

 

 During the RATA testing, a backup SO2/O2 analyzer was installed in parallel 

with the primary SO2/O2 analyzer (shared the sampling system with the primary analyzer) and 

tested concurrently. 

 

 This test report presents the results of the RATA tests. Chapter 2.0 summarizes 

the test results. Chapter 3.0 describes the methods and techniques that were used to conduct the 

testing. Chapter 4.0 discusses the quality assurance (QA)/quality control (QC) procedures that 

were followed in the performance of the testing. Detailed data supporting the RATA tests are 

presented in Appendices A through D.  
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2.0 Test Results 
 

 The results of the RATA testing are presented in this chapter. The CEMS RATA 

results are presented in Section 2.1. The mercury monitoring system RATA results are presented 

in Section 2.2.  

 

2.1 Sulfur Dioxide Continuous Emissions Monitoring System Relative 
Accuracy Tests 

 

 The facility was operated at or above 50% of its normal production rate for the 

duration of the relative accuracy testing. The RATA consisted of at least nine valid sampling 

runs. Each sample run was at least 21 minutes in duration. 

 

 Table 2-1 summarizes the results of the RATA for the SO2 CEMS for both the 

primary and backup analyzers. Since the average SO2 emissions were greater than 50% of the 

emission limit contained in the plant’s operating permit, the relative accuracy for the CEMS 

must be no greater than 20% of the reference method CEMS. As indicated in Table 2-1, the 

CEMS met the required relative accuracy limits.  

 

 The reference method sample data, calibration data, calibration gas certification 

sheets, equipment calibration sheets, and field data sheets for the volumetric flow rate 

measurements and moisture determinations are included in Appendix A. The installed CEMS 

sample data results are included in Appendix B. 

 

2.2 Mercury Monitoring System Relative Accuracy Tests 
 

 The mercury RATA consisted of at least nine valid sampling runs. Each sample 

run was at least 30 minutes in duration. Table 2-2 summarizes the results of the RATA for the 

mercury monitoring system. Based on the average reference method measurement, the unit 

qualified as a low emitter (RM <5.0 µg/dscm).  Therefore, the relative accuracy for the installed 

mercury monitoring system must be no greater than 1.0 µg/dscm. As indicated in Table 2-2, the 

installed Appendix K system met the required relative accuracy limits.  

 



 

 
2-3 

 Analytical results, calibration data, sampling equipment calibration data, and field 

data sheets for the reference method data are included in Appendix C. Analytical results and the 

automated sampler operating data for the Appendix K system are included in Appendix D. 
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Table 2-1 
CEMS RATA Results

 
 

  Plant Name: SunCoke Energy GCO
SO2:  API Model T100H S/N 165 SO2:  API Model 100EH S/N 320
Dry O2:  Installed in API Model T100H; S/N 165 Dry O2:  Installed in API Model 100EH; S/N 320
Wet O2:  Thermox Model WDG210; S/N 10213555 Wet O2:  Thermox Model WDG210; S/N 10213555

  Location: Main Stack Flow Monitor:  EMRC Model DP-60/75; S/N 1183 Flow Monitor:  EMRC Model DP-60/75; S/N 1183

Date Time Run # RM CEMS Delta RM CEMS Delta
Data Data Data Data

8-Nov-18 910 - 933 1 213.5 199.6 13.9 213.5 200.3 13.2
8-Nov-18 934 - 954 2 230.8 205.5 25.3 230.8 206.2 24.6
8-Nov-18 955 - 1015 3 229.0 216.8 12.2 229.0 217.8 11.2
8-Nov-18 1040 - 1100 4 200.4 188.4 12.0 200.4 189.0 11.4
8-Nov-18 1101 - 1121 5 191.5 189.8 1.7 191.5 191.6 -0.1
8-Nov-18 1122 - 1142 6 196.8 182.0 14.8 196.8 183.2 13.6
8-Nov-18 1210 - 1233 7 217.1 201.7 15.4 217.1 203.0 14.1
8-Nov-18 1234 - 1254 8 223.3 204.1 19.2 223.3 204.6 18.7
8-Nov-18 1255 - 1315 9 227.4 202.2 25.2 227.4 202.4 25.0

Average: 214.4 198.9 15.5 214.4 199.8 14.6

Standard Deviation (Sd) 7.2 7.6

Confidence Coefficient (CC) 5.6 5.9

Relative Accuracy, % (Reference Method) 10 10

Emission Standard, lb/hr 227.7 227.7

Relative Accuracy, % (Rel to Standard) NA NA

PASS PASS
Notes:
A t - value of 2.306 was used in the confidence coefficient equation.
Data indicated with strikethrough font, e.g., 1000, were not used in relative accuracy calculations.

Primary SO2  Analyzer, lb/hr Backup SO2 Analyzer, lb/hr

Analyzers Analyzers
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Table 2-2 
Mercury Monitoring System RATA Results 

 

 

  Plant Name: SunCoke Energy GCO Analyzers: App K System:  Model XC-6000EPC
S/N:  XC6KEPC-185

  Location: Main Stack

Date Time Run # Ref. Method 30B App. K System Delta
Data Data

7-Nov-18 1303-1333 1 3.28 3.37 -0.08
7-Nov-18 1352-1422 2 3.28 3.37 -0.09
7-Nov-18 1437-1507 3 3.31 3.35 -0.04
7-Nov-18 1525-1555 4 3.32 3.37 -0.05
7-Nov-18 1617-1647 5 3.23 3.39 -0.17
8-Nov-18 1703-1733 6 3.98 3.96 0.02
8-Nov-18 820-850 7 3.86 3.79 0.07
8-Nov-18 908-938 8 4.09 4.21 -0.13
8-Nov-18 956-1026 9 4.28 4.24 0.04
8-Nov-18 1043-1113 10 3.73 3.44 0.29
8-Nov-18 1143-1213 11 3.61 3.61 0.00
8-Nov-18 1222-1252 12 3.68 3.60 0.08

Average: 3.64 3.64 0.00

Standard Deviation (Sd) NA

Confidence Coefficient (CC) NA
Passing Criteria

Relative Accuracy, % (Reference Method) <=20% NA

Emission Standard, lb/hr NA

Relative Accuracy, % (Rel to Standard) <=10% NA

Relative Accuracy, (diff. method for Low Emitters) <=1.0 ug/dscm 0.00
(Low Emitters are units with Avg RM < 5.0 ug/dscm)

PASS

Notes:
A t - value of 2.306 was used in the confidence coefficient equation.
Data indicated with strikethrough font, e.g., 1000, were not used in relative accuracy calculations.

Vapor Phase Hg (ug/dscm)
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3.0 Relative Accuracy Test Audit Technical Approach 
 

 The following sections describe the methods and techniques that were used to 

complete the RATA testing. Section 3.1 is a brief description of the installed CEMS and the 

Appendix K sorbent trap mercury monitoring system. Section 3.2 describes the RATA testing. 

Descriptions of the EPA reference methods used to perform the RATA are presented in Section 

3.3, while Section 3.4 describes the calculations used.  

 

3.1 Installed Continuous Emissions Monitoring System and Mercury 
Monitoring System Description 

 

 The main stack CEMS is a conventional extractive sampling system. Sample gas 

is extracted from the main stack using a stainless steel probe. Particulates are removed from the 

sample gas in a heated probe filter and conveyed to the CEMS shelter using a heated sample line. 

Inside the shelter, moisture is removed from the sample gas in a gas conditioner and then sent to 

the dry-basis SO2 and O2 analyzers. There is both a primary and backup dry-basis SO2/O2 

analyzer. During routine operations only the primary analyzer is operating, but during the annual 

RATA testing, both analyzers are operational to allow simultaneous RATA testing of both 

analyzers. The SO2 analyzers are manufactured by Teledyne Advanced Pollution 

Instrumentation (API). The primary analyzer is a Model T100H UV fluorescence gas analyzer; 

the backup analyzer is a Model 100EH UV fluorescence gas analyzer. A dry O2 analyzer 

(paramagnetic sensor) is housed within each SO2 analyzer box. As mentioned in Chapter 1.0, the 

backup SO2/O2 analyzer was installed in parallel with the primary SO2/O2 analyzer (shared the 

sampling system with the primary analyzer) and underwent RATA testing concurrently. 

 

 An in situ Ametek Thermox Model WDG 210 zirconium oxide electrocatalytic 

analyzer is used to determine the wet-basis O2 concentration. The stack gas moisture content is 

calculated from the ratio of the wet- and dry-basis O2 measurements. The stack gas volumetric 

flow rate is measured using an Environmental Measurement Research Corporation (EMRC) 

Model DP-60/75 Pitot probe-based flow monitor. The serial numbers of the major components of 

the main stack CEMS are provided in Table 3-1. 
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Table 3-1 
CEMS and Mercury Monitoring System Components 

Instrument Manufacturer and Model Number Serial Number 
SO2 and O2 (dry basis) Teledyne API Model T100H 165 

Backup SO2 and O2 (dry basis) Teledyne API Model 100EH 320 
In situ O2 (wet basis) Ametek Thermox WDG 210 10213555 
Stack flow monitor EMRC Model DP-60/75 1183 
Mercury sampler Apex Model XC-6000EPC XC6KEPC-185 

 

 Stack mercury concentration is measured using a sorbent trap mercury sampler 

designed for automated sampling according to the requirements of Appendix K of 40 Code of 

Federal Regulations (CFR) Part 75. The mercury sampler is a Model XC-6000EPC 

manufactured by Apex Instruments, Inc. Sample gas is extracted from the stack though paired in-

stack sorbent media traps at an appropriate flow rate. Mercury is collected on the sorbent media. 

Sample gas is conveyed to a gas condenser inside the CEMS shelter via a heated sample line. 

The gas condenser removes moisture from the sample gas prior to entering the dry gas flow 

metering system. All relevant temperatures, pressures, and volumes are logged to a data file 

stored on the mercury system controller. After the desired sample period, the paired sorbent traps 

are replaced and the system is restarted for the next sample period. The sorbent traps from each 

sampling period are labeled appropriately and shipped to an off-site laboratory for analysis. The 

analytical results from each sample and the corresponding volumetric data stored in the mercury 

system controller are used to determine the stack mercury concentration during the sampling 

period. 

 

 An Environmental Systems Corporation (ESC) 8832 data system controller 

records signals from the instruments. The controller communicates via an intranet connection 

with the data acquisition and handling system (DAHS) computer located in the CEMS shelter. 

The DAHS computer runs ESC’s StackVision software package for recording data and providing 

emission reports. 

 

3.2 Relative Accuracy Test Audit Testing 
 

 The RATA is a direct comparison of the permanently installed measurement 

system and concurrently measured results gathered by EPA reference methods. The CEMS 

RATA test was performed according to the applicable procedures cited in 40 CFR 60, Appendix 
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B, as indicated in Table 3-2. For the EPA reference method analyzers, a gas sample was 

continuously extracted and analyzed. The average observed concentration during each test run 

was determined using an arithmetic average of the data logger’s 1-minute sub-averages. The gas 

volumetric flow rate was determined in accordance with Method 2. A velocity traverse was 

conducted during each test run. The molecular weight of the gas was determined using Method 

3A. The average observed concentration of O2 and carbon dioxide (CO2) during each test run 

was determined using an arithmetic average of the data logger’s 1-minute sub-averages. The 

moisture content of the gas was determined using Method 4. A moisture determination was 

performed approximately once per hour (once per three test runs). The CEMS RATA data were 

evaluated in units of SO2 lb/hour to be consistent with the facility’s emission standard. 

Table 3-2 
Test Procedures for RATA Testing 

Parameter Reference Procedures for RATA Testing 
SO2 • 40 CFR 60, Appendix F, QA Procedures, Section 5.1.1 – RATA 

• 40 CFR 60, Appendix B, Performance Specification 2 – Specifications and Test Procedures for SO2 
and NOX CEMS in Stationary Sources 

• 40 CFR 60, Appendix A, Method 6C – SO2 Concentration Determination 
Volumetric Flow 
Rate 

• 40 CFR 60, Appendix F, QA Procedures, Section 5.1.1 – RATA 
• 40 CFR 60, Appendix B, Performance Specification 6 – Specifications and Test Procedures for 

Continuous Emission Rate Monitoring Systems in Stationary Sources 
• 40 CFR 60, Appendix A, Method 2 – Volumetric Flow Rate Determination 
• 40 CFR 60, Appendix A, Method 3A – Dry Molecular Weight Determination 
• 40 CFR 60, Appendix A, Method 4 – Moisture Determination 

Mercury • 40 CFR 60, Appendix A, Method 30B – Determination of Total Vapor Phase Mercury Emissions 
from Coal-Fired Combustion Sources using Carbon Sorbent Traps 

 

 The mercury monitoring system RATA was performed in accordance with EPA 

Method 30B. In each test run, the reference method mercury samples were obtained by 

extracting the stack gas through paired sorbent traps for 30 minutes. All QA/QC checks required 

by Method 30B were performed to validate the mercury emissions data from the Method 30B 

sorbent trap measurement system. During each reference method test run, mercury samples were 

concurrently collected from the installed Appendix K sorbent trap monitoring system. Reference 

method samples as well as the installed Appendix K system samples were analyzed off-site using 

an Ohio-Lumex mercury analyzer. The mercury RATA test data were evaluated in units of 

µg/dry standard cubic meter (dscm). 
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3.3 U.S. Environmental Protection Agency Reference Methods 
 

 The following sections summarize the sampling procedures that were followed to 

complete the RATA testing program. 

 

3.3.1 Method 2, Volumetric Flow Rate Determination 
 

 The gas volumetric flow rate was determined using EPA Reference Method 2. An 

S-type Pitot tube and an inclined manometer were used to measure the velocity pressure at each 

of 16 traverse points (4 points per each of 4 test ports) in the main stack. The traverse points 

were located in accordance with the requirements of EPA Reference Method 1. A calibrated type 

“K” thermocouple was used to measure the gas temperature at each traverse point. The velocity 

pressures and gas temperatures were used in accordance with EPA Reference Method 2 to 

calculate the volumetric gas flow rate for each test run. The molecular weight and moisture 

content derived from EPA Reference Methods 3A and 4, respectively, were incorporated into the 

volumetric flow rate calculations. 

 

3.3.2 Method 3A, Dry Molecular Weight Determination 
 

 The dry molecular weight of the gas [O2, CO2, and nitrogen (N2) by difference] 

was determined using procedures contained in EPA Reference Method 3A. A heated, stainless 

steel probe was used to extract the gas sample from the main stack. A 3/8-in., heated Teflon line 

transported the gas sample from the point of extraction to a gas conditioner and then to the O2 

and CO2 analyzers. The analyzers were located in a temperature-controlled area to minimize 

thermal effects on the calibration of the instruments. 

 

 The average observed concentration, Cobs, for each test run was determined using 

an arithmetic average of an ESC 8816 data logger’s 1-minute sub-averages. QC procedures 

implemented during the EPA reference method testing included three-point calibrations, bias 

checks, and a response time test. The analyzers were calibrated before each series of test runs. 

The calibration consisted of introducing ultra-high purity N2 as a zero gas and two known 

concentrations of O2 and CO2 directly to the analyzers. Bias checks were performed before and 

after every set of three test runs. The bias check consisted of introducing a zero gas and one 
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known concentration of O2 and CO2 to the sampling system at a point directly following the 

sampling probe. The measurement system response time was determined during the bias check 

by noting the times required to achieve a stable response for both the zero and upscale gases. 

EPA Protocol 1 calibration gases were used to perform the calibrations and bias checks.  

 

3.3.3 Method 4, Moisture Determination 
 

 The sample gas moisture content was determined by gravimetrically measuring 

the weight gain of chilled impingers using procedures contained in EPA Reference Method 4. A 

moisture determination was made approximately once per hour. The samples were collected 

from a single point within the stack. The moisture content of the gas was used in calculating the 

wet gas molecular weight and determining the dry gas flow rate.  

 

3.3.4 Method 6C, Sulfur Dioxide Concentration Determination 
 

 The SO2 sampling and calibrations conformed to procedures outlined in EPA 

Reference Method 6C. The sample extraction, transport, and conditioning system described in 

Section 3.3.2 for the Method 3A sampling was used to supply sample gas to the Method 6C 

analyzer. 

 

 The average observed SO2 concentration for each test run was determined using 

an arithmetic average of an ESC 8816 data logger’s 1-minute sub-averages. QC procedures 

implemented during the EPA reference method testing for SO2 included three-point calibrations, 

bias checks, and a response time test. The SO2 analyzer was calibrated before each series of test 

runs. The calibrations consisted of introducing a mid-level O2/CO2 mixture as a zero gas and 

two known concentrations of SO2 directly to the analyzer. Bias checks were performed before 

and after every set of three test runs. The bias check consisted of introducing a zero gas and one 

known concentration of SO2 to the sampling system at a point directly following the sampling 

probe. EPA Protocol 1 calibration gases were used to perform the calibrations and bias checks. 

The measurement system response time was determined during the bias check by noting the 

times required to achieve a stable response for both the zero and upscale gases.  
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3.3.5 Method 30B, Mercury Concentration Determination 
 

 Mercury sampling and data validation conformed to the procedures in EPA 

Reference Method 30B. The sorbent trap sampling system included the following components: 

sorbent traps, a sampling probe assembly, a heated sample line, a gas condenser, and a gas flow 

metering system. The sorbent traps used in the reference method mercury sampler consisted of 

two distinct sections connected in series that were amenable to separate analyses. Each sorbent 

trap was permanently marked with a unique identification number for tracking purposes. The 

paired sorbent traps were supported on a single probe and inserted directly into the gas stream. 

The sorbent trap assembly was heated to approximately 250oF to prevent liquid condensation in 

the traps. Stack gas, after passing through the sorbent traps, was routed to a gas condenser via a 

heated sample line to remove moisture. The dry gas was metered using a calibrated dry gas flow 

metering system. 

 

 A leak check of the sampling system was performed with the sorbent traps in 

place before and after each test run. All sample traps were analyzed using an Ohio-Lumex 

mercury analyzer that operated based on the principle of atomic absorption spectrometry. 

Thermal decomposition was employed to release the captured mercury from the sorbent media 

for quantification. Results from the paired traps from each test run were averaged to determine 

the mercury concentration for the test run. Other QC checks performed to validate the reference 

method mercury data included an analytical bias test, field recovery test, paired sorbent trap 

agreement checks, sorbent trap Section 2 breakthrough calculations, and continuing calibration 

verification standard (CCVS) analyses. 

 

3.4 Relative Accuracy Test Calculations 
 

 The following sections detail the calculations that were performed during data 

reduction and relative accuracy determination activities. 
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3.4.1 Calibration Error Corrections 
 

 For each test run of the CEMS RATA, the mean of the reference method observed 

concentrations was calculated. The mean values for SO2, CO2, and O2 were corrected for 

calibration error (drift/bias) using the following equation: 

where: 
 
Ccorr = Cobs corrected for drift/bias, parts per million (ppm) or vol%;  
Cobs = Average observed analyzer concentration during test, ppm or vol%;  
Co = (Pretest system zero response + post test system zero response)/2, ppm or vol%; 
CMA = Actual concentration of calibration gas used, ppm or vol%; 
CM = (Pretest system calibration response + post test calibration response)/2, ppm or vol%. 
 

3.4.2 Sulfur Dioxide Mass Emission Rate Calculations 
 

 For each test run of the CEMS RATA, the mass emission rate for SO2 in pounds 

per hour (lb/hour) was calculated using the following equation: 

 

( )[ ] /100B 1  60    Q    C  K     E wohcorrh −××××=  

 

where: 

Eh = Mass emission rate, lb/hour; 
K = 1.66 × 10-7 for SO2 (lb/standard cubic foot)/ppm; 
Ccorr = Cobs corrected for drift/bias, dry basis, ppm; 
Qh = Volumetric flow rate, wet basis, standard cubic feet per minute; 
60 = 60 minutes/hour; 
Bwo = Gas moisture, %. 
  

( ) ( )
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3.4.3 Mercury Concentration Calculations 
 

 For each test run of the mercury RATA, the mercury concentration in µg/dscm 

was calculated using the following equation: 

 

2
2
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DGM

trap

DGM

trap
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V
Hg

V
Hg

Hg
+

=  

where: 

Hgavg = Average mercury concentration for the test run (µg/dscm), 
Hgtrap1 = Mercury measured from sorbent trap 1 (µg), 
Hgtrap2 = Mercury measured from sorbent trap 2 (µg), 
VDGM1 = Total volume of dry gas metered through sorbent trap 1 (dscm), 
VDGM2 = Total volume of dry gas metered through sorbent trap 2 (dscm). 
 

3.4.4 Relative Accuracy Calculations 
 

 The relative accuracy test is a direct comparison of the permanently installed 

monitoring system and concurrently measured results gathered by EPA reference methods. The 

arithmetic difference between the reference method and the installed system output was 

calculated for each test run. These arithmetic differences were then used to calculate the mean of 

the difference, standard deviation, confidence coefficient, and relative accuracy, using the 

following equations. 

 
a) Arithmetic mean equation: 
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b) Standard deviation equation: 
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c) Confidence coefficient equation: 

 

n
S

  t CC d
0.975=  

 
 where: 
 t0.975 = t-value (see the following table). 
 

t-values 
na t0.975 na t0.975 na t0.975 
2 12.706 7 2.947 12 2.201 
3 4.303 8 2.365 13 2.179 
4 3.182 9 2.306 14 2.160 
5 2.776 10 2.262 15 2.145 
6 2.571 11 2.228 16 2.131 

a The t-values are already corrected for n-1 degrees of freedom. 
 Use n equal to the number of individual values. 
 

d) Relative accuracy equation: 
 

100    
RM

CC    d
  RA ×

+
=  

 
 where: 
 RA = Relative accuracy, 
 d = Absolute value of the mean of differences, 
 CC  = Absolute value of the confidence coefficient, 
 RM = Average reference method value or applicable standard. 
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4.0 Quality Assurance/Quality Control Procedures 
 

 The objective of AECOM’s QA Program is to ensure the accuracy and precision, 

as well as the reliability, of the data collected and generated for AECOM’s clients and to meet 

the data quality objectives of the regulatory or accrediting bodies. Management, administrative, 

statistical, investigative, preventive, and corrective techniques were employed to maximize the 

reliability of data. 

 

 During the RATA testing, a strict QA/QC program was adhered to. Before actual 

sampling on-site, sampling equipment was thoroughly checked to ensure that each component 

was clean and operable. Equipment calibration data forms were compiled and reviewed for 

completeness and accuracy to ensure the acceptability of the equipment. Upon arrival on-site, the 

equipment was unloaded, inspected for possible damage, and then assembled for use. Any 

damaged or faulty equipment was tagged and removed from service until it could be repaired. 

 

4.1 U.S. Environmental Protection Agency Reference Method Analyzer 
Calibrations 

 

 The reference method analyzer calibrations conformed to the procedures outlined 

in EPA Reference Methods 3A and 6C. EPA Protocol 1 gas standards were utilized for all 

reference method calibrations.  

 

4.1.1 Analyzer Calibration Error Checks 
 

 Zero and two upscale concentration gases were introduced to each analyzer and 

the responses recorded. The calibration error checks were considered successful if the difference 

between each of the certified concentrations (obtained from certificates of analysis) and the 

analyzer responses was within ±2% of the analyzer range for each of the calibration gases. 

 

4.1.2 System Bias Checks 
 

 To determine the impact of the sample lines, pump, and sample cooler on the 

analyzer readings, a tee was used to introduce calibration gases (zero and upscale concentrations) 
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to the sampling system at a point directly following the sampling probe. The analyzer responses 

were recorded and compared to the responses recorded when calibration gases were introduced 

directly to the analyzers for the analyzer calibration checks. The system bias checks were 

considered successful if the difference between the readings was within ±5% of the analyzer 

range for each of the calibration gases. 

 

4.1.3 System Drift 
 

 During the field test, system drift was also determined. The system drift checks 

were considered successful if the difference between initial and final system bias readings was 

within ±3% of the analyzer range for calibration gases. 

 

4.2 Reference Method Mercury Sampling and Analytical Quality 
Assurance/Quality Control Checks 

 

 This section briefly describes the QA/QC checks performed to validate the 

mercury emissions data from Reference Method 30B sorbent trap measurement systems. 

Table 9-1 in Method 30B summarizes the QA/QC performance criteria for this reference method. 

 

4.2.1 Analytical Bias Test 
 

 This is a one-time test performed in accordance with the procedures in 

Section 8.2.3 of Method 30B, unless the sorbent material is changed. This test demonstrates 

the ability of the laboratory to recover and accurately quantify Hg0 and HgCl2 from the 

chosen sorbent media. Analytical laboratory can provide this data upon request. 

 

4.2.2 Field Recovery Test 
 

 The field recovery test provides a program-specific verification of the 

performance of the combined sampling and analytical approach. The field recovery test was 

performed as per Method 30B Section 8.2.6. A minimum of three sets of paired samples, in 

which one of each pair was spiked with a known level of mercury, were collected and analyzed. 

The average recovery of the spiked samples was used to verify the performance of the 



 

 
4-3 

measurement system under field conditions. The field recovery test results are included in 

Appendix D. 

 

4.2.3 Sampling System Leak Checks 
 

 Leak checks of the entire sampling system were performed before and after each 

test run per Method 30B, Section 8.3. Leak check results are shown on the reference method 

field data sheets included in Appendix D. 

 

4.2.4 Analytical System Calibration 
 

 A multipoint calibration of the mercury analyzer was performed each day prior to 

analyzing test samples. All samples analyzed were within the calibrated range of the instrument. 

A CCVS was analyzed after analyzing each test sample. Analytical system calibration data are 

included in Appendix D. 

 

4.2.5 Data Validation 
 

 The reference method mercury measurements were validated by calculating the 

percent breakthrough to the second section of the sorbent trap, the relative deviation between the 

mercury concentrations measured with the paired sorbent traps, and based on the results of the 

analytical bias test and the field recovery test. Breakthrough and paired trap agreement 

calculations are included in Appendix D. 

 

4.3 Sampling Equipment Quality Control Procedures 
 

 The sampling equipment used was calibrated before and after each field effort 

according to manufacturers’ specifications; EPA Quality Assurance Handbook for Air Pollution 

Measurement Systems, Volume III (EPA-600/4-7-027b); and 40 CFR 60. Calibrations were 

performed with standards that are National Institute of Standards and Technology traceable when 

applicable. The standards include multipoint dry gas meter calibration, standard Pitot tubes, 

thermocouples, and EPA Protocol I certified gases.  

 



 

 

Appendix A 
CEMS RATA 

REFERENCE METHOD SUPPORTING DOCUMENTATION 

• Reference Method Sample Data 
• Reference Method Calibration Data 
• Calibration Gas Certification Sheets 
• Sampling Equipment Calibration Data 
• Field Data Sheets 



 

 

Reference Method Sample Data 





























 

 

Reference Method Calibration Data 
  































 

 

Calibration Gas Certification Sheets 
  











 

 

Sampling Equipment Calibration Data 
  

















 

 

Field Data Sheets 



































 

 

Appendix B 
CEMS RATA 

INSTALLED CEMS SUPPORTING DOCUMENTATION 
Primary SO2/O2 Analyzer (Channel SO2#/HR) 

Backup SO2/O2 Analyzer (Channel SO2#/HRB) 
 

  





















 

 

Appendix C 
MERCURY MONITORING SYSTEM RATA 

METHOD 30B SUPPORTING DOCUMENTATION 

• Analytical Results and QA/QC Checks 
• Sampling Equipment Calibration Data 
• Field Data Sheets 



 

 

Analytical Results and QA/QC Checks 







 

 

Sampling Equipment Calibration Data 
  









 

 

Field Data Sheets 





























 

 

Appendix D 
MERCURY MONITORING SYSTEM RATA 

APPENDIX K SYSTEM SUPPORTING DOCUMENTATION 

• Analytical Results and QA/QC Checks 
• Automated Sampler Operating Data 



 

 

Analytical Results and QA/QC Checks 







 

 

Automated Sampler Operating Data  
 

Note:  Automated Sampler and Reference Method Sampler collected samples 
simultaneously.  Automated Sampler Data time stamp is 1 hour later than 

Reference Method time 

























































































































































































































































































Semi-Annual Report July 1, 2018 – December 31, 2018 D 

Attachment D 

Middletown Coke Company, Redundancy Analysis 



Total Bypass
Venting Hours SO2 PM Lead

7/19/18 @ 14:49 - 15:26 0.17 0.02 0.00 0.00 No - needed to open lids; short period of time per lid opening.

8/14/2018 @ 15:07-16:32 0.10 0.01 0.00 0.00 No - needed to open lids; short period of time per lid opening.

8/22/18 @ 0841-0844 0.05 0.01 0.00 0.00 No - needed to open lids; short period of time per lid opening.

8/23/2018 @ 09:15 - 14:42 1.53 0.21 0.00 0.00 No - stack lids had to be open.

8/24/18  @ 08:30 - 08:43 0.22 0.03 0.00 0.00 No - stack lids had to be open.

9/11/2018 @ 15:09-15:46 0.08 0.01 0.00 0.00 No - needed to open lids; short period of time per lid opening.

10/7/18 @ 0600 - 10/9/18 @ 0600 48.00 6.46 0.12 0.00 Yes 

10/9/18 @ 0600 - 10/13/18 @ 0700 485.00 65.23 1.25 0.02 No

10/13/18 @ 0700 - 10/14/18 @ 2230 39.50 5.31 0.10 0.00 Yes

10/22/18 @ 0600 - 10/28/18 @ 0510 143.17 19.26 0.37 0.01 Yes

10/31/2018 @ 07:39-09:32 0.22 0.03 0.00 0.00 No - needed to open lids; short period of time per lid opening.

11/5/2018 @ 15:02-15:13 0.18 0.02 0.00 0.00 No - needed to open lids; short period of time per lid opening.

11/8/2018 @ 09:32-15:22 1.08 0.15 0.00 0.00 No - stack  lids had to be open.

12/4/2018 @ 13:12-14:02 0.08 0.01 0.00 0.00 No - needed to open lids; short period of time per lid opening.

12/5/18 @ 2102 - 12/7/18 @ 2134 48.53 6.53 0.13 0.00 Yes

12/13/18 @ 0500 - 1349 8.82 1.19 0.02 0.00 No - stack lids had to be opened to perform repairs.

776.73 SO2 (tons): 104.47

279.20 PM (tons): 2.01

890.62 Lead (tons): 0.03

Venting Hours Summary:

Total Bypass Venting Hours during reporting period  

(Second Half 2018):

Total Bypass Venting Hours Preventable by Redundant 

HRSG (Second Half 2018):

12 month rolling Bypass Venting Hours Preventable by 

Redundant HRSG (1/1/18 - 12/31/18):

Total Bypass Venting Emissions During 

Reporting Period (Second Half 2018):

Monthly stack lid testing: #1 HRSG: 15:09 - 15:10; #2 HRSG: 15:17 - 15:18; #3 HRSG: 15:27 - 15:28; #4 HRSG: 15:36 - 

15:37; #5 HRSG: 15:45 - 15:46, 5 minutes total, 0.08 hrs.

Cause for Bypass Venting eventDate/time of Bypass Venting event

Bypass Venting Emissions (tons)

Middletown Coke Company, Monthly Bypass Venting Event Analysis: July 1, 2018 through December 31, 2018

Would event have been preventable if a Redundant HRSG system 

was installed? (explain)

HRSG #3 Annual Maintenance Outage

Monthly stack lid testing: #1 HRSG: 07:39 - 07:44 and 08:49 - 08:54; HRSG #3: 09:14 - 09:15; HSRG #4: 09:23 - 

09:24; HRSG #5: 09:31 - 09:32, for a total of 13 min.

Replaced HRSG # 3 stack lids. Coke side lid open time 09:15 - 09:55; Push side lid open time: 12:39 - 13:29. Vent 

stack lid function check: 14:40 - 14:42, total 92 minutes.

Monthly HRSG #2 stack lid testing: 15:02 - 15:13, 11 minutes.

Replaced HRSG # 4 vent stack lids. Coke side lid open time 09:32 - 10:15; Push side lid open time: 13:24 - 13:44. 

Vent stack lid function check: 15:20 - 15:22, total 65 minutes.

Monthly stack lid testing: #1 HRSG: 13:12 - 13:13; HRSG #2: 13:22 - 13:23; HRSG #3:13:32 - 13:33; HRSG #4: 13:50 - 

13:51; HRSG #5: 14:01 - 14:02, for a total of 5 min.

Maintenance on Vent Stack #2: 08:41 - 08:44, 3 mins.

HRSG #2 stack lid lip repairs.

Tube Leak (HRSG #4)

HRSG #1 Annual Maintenance Outage

Annual FGD Outage

Vent Stack 2 stack maintenance: 08:30 - 08:43, 13 min.

HRSG #2 Annual Maintenance Outage

Monthly stack lid testing: #1 HRSG: 14:49 - 14:51; #2 HRSG: 14:59 - 15:01; #3 HRSG: 15:06 - 15:08; #4 HRSG: 15:15 - 

15:17; #5 HRSG: 15:34 - 15:36, 10 minutes total, 0.167 hrs.

Monthly stack lid testing: #1 HRSG: 15:07 - 15:08; #2 HRSG: 15:16 - 15:17; #3 HRSG: 15:24 - 15:25; #4 HRSG: 15:38 - 

15:40; #5 HRSG: 16:31 - 16:32, 6 minutes total, 0.10 hrs.



 

Semi-Annual Report July 1, 2018 – December 31, 2018 E 

Attachment E 

Haverhill Coke Company, HNCC No. 1 and HNCC No. 2 and Gateway Energy and 

Coke Company Bypass Vent Stack CEMs 

CEMs Data and Excess Emissions Reports 



401.56 (average of valid data)

Calculation of SO2 Emission Factor for Semi-Annual Period:

Using same equation that is used to calculate SO2 emissions from the main stack CEMs:

Flue Gas Flow Rate: 48,195 scfm, August 2013 GECC Flue Gas Flow Rate Study

SO2 lbs/hr = 192.8 2nd Half 2018 SO2 Emission Factor for Bypass Venting

Date and Clock Hour Hour

Minutes Online During 

1-Hour Block

SO2 Wet PPM (hourly 

average) Reason For Venting
07/06/2018 08 7 441.3 Tube Leak

07/06/2018 09 60 1046.6 Tube Leak

07/06/2018 10 60 833.7 Tube Leak

07/06/2018 11 60 618.5 Tube Leak

07/06/2018 12 60 552.2 Tube Leak

07/06/2018 13 60 450.2 Tube Leak

07/06/2018 14 60 280.5 Tube Leak

07/06/2018 15 60 256.4 Tube Leak

07/06/2018 16 60 343.5 Tube Leak

07/06/2018 17 60 441.4 Tube Leak

07/06/2018 18 60 421.2 Tube Leak

07/06/2018 19 60 408.6 Tube Leak

07/06/2018 20 60 373.2 Tube Leak

07/06/2018 21 60 569.4 Tube Leak

07/06/2018 22 60 535.8 Tube Leak

07/06/2018 23 60 481.5 Tube Leak

07/07/2018 00 60 443.6 Tube Leak

07/07/2018 01 60 420 Tube Leak

07/07/2018 02 60 404.1 Tube Leak

07/07/2018 03 60 437.4 Tube Leak

07/07/2018 04 60 694.7 Tube Leak

07/07/2018 05 60 591 Tube Leak

07/07/2018 06 60 530.4 Tube Leak

07/07/2018 07 60 492.3 Tube Leak

07/07/2018 08 60 475 Tube Leak

07/07/2018 09 60 496 Tube Leak

07/07/2018 10 60 496 Tube Leak

07/07/2018 11 60 501.3 Tube Leak

07/07/2018 12 60 466.4 Tube Leak

07/07/2018 13 60 455.2 Tube Leak

07/07/2018 14 60 453.2 Tube Leak

07/07/2018 15 60 436.4 Tube Leak

07/07/2018 16 60 458.4 Tube Leak

07/07/2018 17 60 452 Tube Leak

07/07/2018 18 60 436.7 Tube Leak

07/07/2018 19 60 425.7 Tube Leak

07/07/2018 20 60 409.3 Tube Leak

07/07/2018 21 60 547.2 Tube Leak

07/07/2018 22 60 608.8 Tube Leak

07/07/2018 23 60 486 Tube Leak

07/08/2018 00 60 474 Tube Leak

07/08/2018 01 60 444.7 Tube Leak

07/08/2018 02 60 441.4 Tube Leak

07/08/2018 03 60 441 Tube Leak

07/08/2018 04 60 875.1 Tube Leak

07/08/2018 05 60 784.7 Tube Leak

07/08/2018 06 60 675.4 Tube Leak

07/08/2018 07 60 605.7 Tube Leak

07/08/2018 08 60 620.5 Tube Leak

GECC HRSG #5 Bypass Vent Stack CEMs Data

Reporting Period: 2nd Half 2018

Average SO2 Wet PPM for 2nd Half 2018:

SO2 (lbs/hour) = (1.66 x 10-7) X (Standard Cubic Feet per Hour) X Conc (ppm)



Date and Clock Hour Hour

Minutes Online During 

1-Hour Block

SO2 Wet PPM (hourly 

average) Reason For Venting
07/08/2018 09 60 593.7 Tube Leak

07/08/2018 10 60 505.6 Tube Leak

07/08/2018 11 60 486.3 Tube Leak

07/08/2018 12 60 484.8 Tube Leak

07/08/2018 13 60 474.9 Tube Leak

07/08/2018 14 60 444.9 Tube Leak

07/08/2018 15 60 441.1 Tube Leak

07/08/2018 16 60 414 Tube Leak

07/08/2018 17 60 362.1 Tube Leak

07/08/2018 18 60 338.2 Tube Leak

07/08/2018 19 60 316.6 Tube Leak

07/08/2018 20 60 288.6 Tube Leak

07/08/2018 21 60 243.4 Tube Leak

07/08/2018 22 60 285.2 Tube Leak

07/08/2018 23 37 384.1 Tube Leak

07/09/2018 00 4 272.2 Tube Leak

07/29/2018 02 1 Invalid - Partially Online

08/03/2018 13 36 392.7 ID Fan Trip

08/08/2018 15 5 38.3 Stack Lid Replacement

08/10/2018 15 37 477.2 ID Fan Trip

08/10/2018 16 60 425.8 ID Fan Trip

08/10/2018 17 36 367 ID Fan Trip

08/19/2018 00 2 Invalid - Partially Online

08/22/2018 02 10 551.4 Tube Leak

08/22/2018 03 60 1018.2 Tube Leak

08/22/2018 04 60 936.3 Tube Leak

08/22/2018 05 60 734.8 Tube Leak

08/22/2018 06 60 592.3 Tube Leak

08/22/2018 07 60 573.6 Tube Leak

08/22/2018 08 60 471.6 Tube Leak

08/22/2018 09 60 376.2 Tube Leak

08/22/2018 10 60 333.3 Tube Leak

08/22/2018 11 60 410.3 Tube Leak

08/22/2018 12 60 575.2 Tube Leak

08/22/2018 13 60 545.9 Tube Leak

08/22/2018 14 60 531.6 Tube Leak

08/22/2018 15 60 516.1 Tube Leak

08/22/2018 16 60 505.2 Tube Leak

08/22/2018 17 60 488.5 Tube Leak

08/22/2018 18 60 479 Tube Leak

08/22/2018 19 60 463.4 Tube Leak

08/22/2018 20 60 448.9 Tube Leak

08/22/2018 21 60 503.1 Tube Leak

08/22/2018 22 60 488.5 Tube Leak

08/22/2018 23 60 460.4 Tube Leak

08/23/2018 00 60 505 Tube Leak

08/23/2018 01 60 448.9 Tube Leak

08/23/2018 02 60 419 Tube Leak

08/23/2018 03 60 543.7 Tube Leak

08/23/2018 04 60 554.3 Tube Leak

08/23/2018 05 60 508.8 Tube Leak

08/23/2018 06 60 506.3 Tube Leak

08/23/2018 07 60 524.6 Tube Leak

08/23/2018 08 60 501.9 Tube Leak

08/23/2018 09 60 495.5 Tube Leak

08/23/2018 10 60 483.9 Tube Leak

08/23/2018 11 60 491.5 Tube Leak

08/23/2018 12 60 490.9 Tube Leak

08/23/2018 13 60 489.9 Tube Leak

08/23/2018 14 60 460.8 Tube Leak

08/23/2018 15 60 492 Tube Leak

08/23/2018 16 60 474.3 Tube Leak

08/23/2018 17 60 464.6 Tube Leak

08/23/2018 18 60 450.3 Tube Leak

08/23/2018 19 60 439.3 Tube Leak

08/23/2018 20 60 420.6 Tube Leak

08/23/2018 21 60 414.6 Tube Leak

08/23/2018 22 60 398 Tube Leak

08/23/2018 23 60 465.7 Tube Leak



Date and Clock Hour Hour

Minutes Online During 

1-Hour Block

SO2 Wet PPM (hourly 

average) Reason For Venting
08/24/2018 00 60 479.3 Tube Leak

08/24/2018 01 60 463.6 Tube Leak

08/24/2018 02 60 421.7 Tube Leak

08/24/2018 03 60 409.4 Tube Leak

08/24/2018 04 60 416.1 Tube Leak

08/24/2018 05 60 408.6 Tube Leak

08/24/2018 06 60 567.1 Tube Leak

08/24/2018 07 60 504.9 Tube Leak

08/24/2018 08 60 450.5 Tube Leak

08/24/2018 09 60 456.4 Tube Leak

08/24/2018 10 60 438.5 Tube Leak

08/24/2018 11 60 426 Tube Leak

08/24/2018 12 60 407 Tube Leak

08/24/2018 13 60 393.4 Tube Leak

08/24/2018 14 60 396.4 Tube Leak

08/24/2018 15 60 393.1 Tube Leak

08/24/2018 16 60 385.6 Tube Leak

08/24/2018 17 60 374.9 Tube Leak

08/24/2018 18 60 359.3 Tube Leak

08/24/2018 19 60 340.8 Tube Leak

08/24/2018 20 60 322.5 Tube Leak

08/24/2018 21 60 338.1 Tube Leak

08/24/2018 22 30 420.7 Tube Leak

09/04/2018 07 45 533 Scheduled FGD Outage

09/04/2018 08 60 521.6 Scheduled FGD Outage

09/04/2018 09 60 537.1 Scheduled FGD Outage

09/04/2018 10 60 516.7 Scheduled FGD Outage

09/04/2018 11 60 475.2 Scheduled FGD Outage

09/04/2018 12 60 468.9 Scheduled FGD Outage

09/04/2018 13 60 449.4 Scheduled FGD Outage

09/04/2018 14 60 425.7 Scheduled FGD Outage

09/04/2018 15 60 386.8 Scheduled FGD Outage

09/04/2018 16 60 318.9 Scheduled FGD Outage

09/04/2018 17 60 325.7 Scheduled FGD Outage

09/04/2018 18 60 331.7 Scheduled FGD Outage

09/04/2018 19 60 336 Scheduled FGD Outage

09/04/2018 20 60 324.7 Scheduled FGD Outage

09/04/2018 21 60 553.8 Scheduled FGD Outage

09/04/2018 22 60 473.3 Scheduled FGD Outage

09/04/2018 23 60 416.2 Scheduled FGD Outage

09/05/2018 00 60 396.6 Scheduled FGD Outage

09/05/2018 01 60 381.6 Scheduled FGD Outage

09/05/2018 02 60 429.6 Scheduled FGD Outage

09/05/2018 03 60 662.8 Scheduled FGD Outage

09/05/2018 04 60 478 Scheduled FGD Outage

09/05/2018 05 60 478.9 Scheduled FGD Outage

09/05/2018 06 60 427.3 Scheduled FGD Outage

09/05/2018 07 60 390.9 Scheduled FGD Outage

09/05/2018 08 60 447.2 Scheduled FGD Outage

09/05/2018 09 60 438.3 Scheduled FGD Outage

09/05/2018 10 60 427.1 Scheduled FGD Outage

09/05/2018 11 60 409.1 Scheduled FGD Outage

09/05/2018 12 60 414.3 Scheduled FGD Outage

09/05/2018 13 60 329.4 Scheduled FGD Outage

09/05/2018 14 60 279.5 Scheduled FGD Outage

09/05/2018 15 60 274.8 Scheduled FGD Outage

09/05/2018 16 60 290.3 Scheduled FGD Outage

09/05/2018 17 60 281.7 Scheduled FGD Outage

09/05/2018 18 60 277.2 Scheduled FGD Outage

09/05/2018 19 60 372.1 Scheduled FGD Outage

09/05/2018 20 60 377.1 Scheduled FGD Outage

09/05/2018 21 60 753 Scheduled FGD Outage

09/05/2018 22 60 524.7 Scheduled FGD Outage

09/05/2018 23 60 466.2 Scheduled FGD Outage

09/06/2018 00 60 455.2 Scheduled FGD Outage

09/06/2018 01 60 441.8 Scheduled FGD Outage

09/06/2018 02 60 683.4 Scheduled FGD Outage

09/06/2018 03 60 548.9 Scheduled FGD Outage

09/06/2018 04 60 457.7 Scheduled FGD Outage



Date and Clock Hour Hour

Minutes Online During 

1-Hour Block

SO2 Wet PPM (hourly 

average) Reason For Venting
09/06/2018 05 60 455 Scheduled FGD Outage

09/06/2018 06 60 457.3 Scheduled FGD Outage

09/06/2018 07 60 451.8 Scheduled FGD Outage

09/06/2018 08 60 425.8 Scheduled FGD Outage

09/06/2018 09 60 401.4 Scheduled FGD Outage

09/06/2018 10 60 400.3 Scheduled FGD Outage

09/06/2018 11 60 425.3 Scheduled FGD Outage

09/06/2018 12 60 497 Scheduled FGD Outage

09/06/2018 13 60 504.8 Scheduled FGD Outage

09/06/2018 14 60 440.4 Scheduled FGD Outage

09/06/2018 15 60 469.8 Scheduled FGD Outage

09/06/2018 16 60 467.1 Scheduled FGD Outage

09/06/2018 17 60 451.9 Scheduled FGD Outage

09/06/2018 18 60 435.1 Scheduled FGD Outage

09/06/2018 19 60 422.1 Scheduled FGD Outage

09/06/2018 20 60 481.1 Scheduled FGD Outage

09/06/2018 21 60 630.4 Scheduled FGD Outage

09/06/2018 22 60 494.4 Scheduled FGD Outage

09/06/2018 23 60 432.6 Scheduled FGD Outage

09/07/2018 00 60 367.4 Scheduled FGD Outage

09/07/2018 01 60 370.6 Scheduled FGD Outage

09/07/2018 02 60 727.5 Scheduled FGD Outage

09/07/2018 03 60 563 Scheduled FGD Outage

09/07/2018 04 60 456.1 Scheduled FGD Outage

09/07/2018 05 60 451.8 Scheduled FGD Outage

09/07/2018 06 60 461.3 Scheduled FGD Outage

09/07/2018 07 60 504.5 Scheduled FGD Outage

09/07/2018 08 60 476.9 Scheduled FGD Outage

09/07/2018 09 60 486.7 Scheduled FGD Outage

09/07/2018 10 60 472.6 Scheduled FGD Outage

09/07/2018 11 60 465.7 Scheduled FGD Outage

09/07/2018 12 60 451.3 Scheduled FGD Outage

09/07/2018 13 60 443.9 Scheduled FGD Outage

09/07/2018 14 60 386.9 Scheduled FGD Outage

09/07/2018 15 60 378.6 Scheduled FGD Outage

09/07/2018 16 60 400.5 Scheduled FGD Outage

09/07/2018 17 60 387.5 Scheduled FGD Outage

09/07/2018 18 60 376.9 Scheduled FGD Outage

09/07/2018 19 60 365.5 Scheduled FGD Outage

09/07/2018 20 60 350.8 Scheduled FGD Outage

09/07/2018 21 60 530.6 Scheduled FGD Outage

09/07/2018 22 60 504.8 Scheduled FGD Outage

09/07/2018 23 60 462 Scheduled FGD Outage

09/08/2018 00 60 445.9 Scheduled FGD Outage

09/08/2018 01 60 431.2 Scheduled FGD Outage

09/08/2018 02 60 417.8 Scheduled FGD Outage

09/08/2018 03 60 411.7 Scheduled FGD Outage

09/08/2018 04 60 416.4 Scheduled FGD Outage

09/08/2018 05 60 401.9 Scheduled FGD Outage

09/08/2018 06 60 400.2 Scheduled FGD Outage

09/08/2018 07 60 517.5 Scheduled FGD Outage

09/08/2018 08 60 527.8 Scheduled FGD Outage

09/08/2018 09 60 464.5 Scheduled FGD Outage

09/08/2018 10 60 495.2 Scheduled FGD Outage

09/08/2018 11 60 489.1 Scheduled FGD Outage

09/08/2018 12 60 365.9 Scheduled FGD Outage

09/08/2018 13 60 357.3 Scheduled FGD Outage

09/08/2018 14 60 347.8 Scheduled FGD Outage

09/08/2018 15 60 339.5 Scheduled FGD Outage

09/08/2018 16 60 335.2 Scheduled FGD Outage

09/08/2018 17 60 330.8 Scheduled FGD Outage

09/08/2018 18 60 329.1 Scheduled FGD Outage

09/08/2018 19 60 327.1 Scheduled FGD Outage

09/08/2018 20 60 321.5 Scheduled FGD Outage

09/08/2018 21 60 363.2 Scheduled FGD Outage

09/08/2018 22 60 427.3 Scheduled FGD Outage

09/08/2018 23 60 354.6 Scheduled FGD Outage

09/09/2018 00 60 343.3 Scheduled FGD Outage

09/09/2018 01 60 328.6 Scheduled FGD Outage



Date and Clock Hour Hour

Minutes Online During 

1-Hour Block

SO2 Wet PPM (hourly 

average) Reason For Venting
09/09/2018 02 60 325.1 Scheduled FGD Outage

09/09/2018 03 60 394.4 Scheduled FGD Outage

09/09/2018 04 60 460 Scheduled FGD Outage

09/09/2018 05 60 384 Scheduled FGD Outage

09/09/2018 06 60 361.8 Scheduled FGD Outage

09/09/2018 07 60 352.5 Scheduled FGD Outage

09/09/2018 08 60 343.9 Scheduled FGD Outage

09/09/2018 09 60 330 Scheduled FGD Outage

09/09/2018 10 60 339.1 Scheduled FGD Outage

09/09/2018 11 60 333.3 Scheduled FGD Outage

09/09/2018 12 60 320.9 Scheduled FGD Outage

09/09/2018 13 60 306.9 Scheduled FGD Outage

09/09/2018 14 60 294.8 Scheduled FGD Outage

09/09/2018 15 60 286.7 Scheduled FGD Outage

09/09/2018 16 60 282.6 Scheduled FGD Outage

09/09/2018 17 60 283.8 Scheduled FGD Outage

09/09/2018 18 60 277.4 Scheduled FGD Outage

09/09/2018 19 60 260.3 Scheduled FGD Outage

09/09/2018 20 60 261 Scheduled FGD Outage

09/09/2018 21 60 317.4 Scheduled FGD Outage

09/09/2018 22 60 424 Scheduled FGD Outage

09/09/2018 23 60 348.4 Scheduled FGD Outage

09/10/2018 00 60 334.4 Scheduled FGD Outage

09/10/2018 01 60 319.6 Scheduled FGD Outage

09/10/2018 02 60 311.6 Scheduled FGD Outage

09/10/2018 03 60 365.6 Scheduled FGD Outage

09/10/2018 04 60 346 Scheduled FGD Outage

09/10/2018 05 60 335.9 Scheduled FGD Outage

09/10/2018 06 60 348.8 Scheduled FGD Outage

09/10/2018 07 60 354.6 Scheduled FGD Outage

09/10/2018 08 60 361.2 Scheduled FGD Outage

09/10/2018 09 60 376.6 Scheduled FGD Outage

09/10/2018 10 60 375.1 Scheduled FGD Outage

09/10/2018 11 60 373.9 Scheduled FGD Outage

09/10/2018 12 60 396.6 Scheduled FGD Outage

09/10/2018 13 60 411.2 Scheduled FGD Outage

09/10/2018 14 60 399.3 Scheduled FGD Outage

09/10/2018 15 60 390.5 Scheduled FGD Outage

09/10/2018 16 60 385.3 Scheduled FGD Outage

09/10/2018 17 60 381.9 Scheduled FGD Outage

09/10/2018 18 60 370.9 Scheduled FGD Outage

09/10/2018 19 60 374.3 Scheduled FGD Outage

09/10/2018 20 60 368.9 Scheduled FGD Outage

09/10/2018 21 60 366.9 Scheduled FGD Outage

09/10/2018 22 60 359.6 Scheduled FGD Outage

09/10/2018 23 60 429.1 Scheduled FGD Outage

09/11/2018 00 60 406.1 Scheduled FGD Outage

09/11/2018 01 60 371.6 Scheduled FGD Outage

09/11/2018 02 60 373.2 Scheduled FGD Outage

09/11/2018 03 60 342.8 Scheduled FGD Outage

09/11/2018 04 60 339.2 Scheduled FGD Outage

09/11/2018 05 60 334.4 Scheduled FGD Outage

09/11/2018 06 60 445.4 Scheduled FGD Outage

09/11/2018 07 60 495.1 Scheduled FGD Outage

09/11/2018 08 60 416.3 Scheduled FGD Outage

09/11/2018 09 60 432.4 Scheduled FGD Outage

09/11/2018 10 60 418.3 Scheduled FGD Outage

09/11/2018 11 60 409 Scheduled FGD Outage

09/11/2018 12 60 408.5 Scheduled FGD Outage

09/11/2018 13 60 412.9 Scheduled FGD Outage

09/11/2018 14 60 407.3 Scheduled FGD Outage

09/11/2018 15 60 403.8 Scheduled FGD Outage

09/11/2018 16 60 303.4 Scheduled FGD Outage

09/11/2018 17 60 293.5 Scheduled FGD Outage

09/11/2018 18 60 286.9 Scheduled FGD Outage

09/11/2018 19 60 283.8 Scheduled FGD Outage

09/11/2018 20 60 278.5 Scheduled FGD Outage

09/11/2018 21 60 283 Scheduled FGD Outage

09/11/2018 22 60 260.6 Scheduled FGD Outage



Date and Clock Hour Hour

Minutes Online During 

1-Hour Block

SO2 Wet PPM (hourly 

average) Reason For Venting
09/11/2018 23 60 249.5 Scheduled FGD Outage

09/12/2018 00 60 243.6 Scheduled FGD Outage

09/12/2018 01 60 236.1 Scheduled FGD Outage

09/12/2018 02 60 231.7 Scheduled FGD Outage

09/12/2018 03 60 274.2 Scheduled FGD Outage

09/12/2018 04 60 305 Scheduled FGD Outage

09/12/2018 05 60 304.1 Scheduled FGD Outage

09/12/2018 06 60 328.8 Scheduled FGD Outage

09/12/2018 07 60 322.2 Scheduled FGD Outage

09/12/2018 08 60 344.1 Scheduled FGD Outage

09/12/2018 09 60 343.2 Scheduled FGD Outage

09/12/2018 10 60 441.4 Scheduled FGD Outage

09/12/2018 11 60 364.7 Scheduled FGD Outage

09/12/2018 12 60 371.8 Scheduled FGD Outage

09/12/2018 13 60 342.5 Scheduled FGD Outage

09/12/2018 14 60 333.1 Scheduled FGD Outage

09/12/2018 15 60 338 Scheduled FGD Outage

09/12/2018 16 60 348.1 Scheduled FGD Outage

09/12/2018 17 60 329.6 Scheduled FGD Outage

09/12/2018 18 60 321 Scheduled FGD Outage

09/12/2018 19 60 316 Scheduled FGD Outage

09/12/2018 20 60 316.9 Scheduled FGD Outage

09/12/2018 21 60 501.3 Scheduled FGD Outage

09/12/2018 22 60 436.3 Scheduled FGD Outage

09/12/2018 23 60 366.8 Scheduled FGD Outage

09/13/2018 00 60 351.3 Scheduled FGD Outage

09/13/2018 01 60 343.6 Scheduled FGD Outage

09/13/2018 02 60 322.2 Scheduled FGD Outage

09/13/2018 03 60 501.4 Scheduled FGD Outage

09/13/2018 04 60 359.1 Scheduled FGD Outage

09/13/2018 05 60 337.9 Scheduled FGD Outage

09/13/2018 06 60 356.4 Scheduled FGD Outage

09/13/2018 07 60 272.2 Scheduled FGD Outage

09/13/2018 08 60 274.4 Scheduled FGD Outage

09/13/2018 09 60 272.4 Scheduled FGD Outage

09/13/2018 10 60 274.4 Scheduled FGD Outage

09/13/2018 11 60 272.6 Scheduled FGD Outage

09/13/2018 12 60 269.6 Scheduled FGD Outage

09/13/2018 13 60 269.6 Scheduled FGD Outage

09/13/2018 14 60 268 Scheduled FGD Outage

09/13/2018 15 60 266.1 Scheduled FGD Outage

09/13/2018 16 60 268.1 Scheduled FGD Outage

09/13/2018 17 60 263.5 Scheduled FGD Outage

09/13/2018 18 60 259.3 Scheduled FGD Outage

09/13/2018 19 60 256 Scheduled FGD Outage

09/13/2018 20 60 256 Scheduled FGD Outage

09/13/2018 21 60 251.3 Scheduled FGD Outage

09/13/2018 22 60 244.5 Scheduled FGD Outage

09/13/2018 23 60 239.8 Scheduled FGD Outage

09/14/2018 00 60 242 Scheduled FGD Outage

09/14/2018 01 60 280.9 Scheduled FGD Outage

09/14/2018 02 60 277.7 Scheduled FGD Outage

09/14/2018 03 60 267.6 Scheduled FGD Outage

09/14/2018 04 60 251.3 Scheduled FGD Outage

09/14/2018 05 60 241.4 Scheduled FGD Outage

09/14/2018 06 60 235.1 Scheduled FGD Outage

09/14/2018 07 60 234 Scheduled FGD Outage

09/14/2018 08 60 250.3 Scheduled FGD Outage

09/14/2018 09 60 352 Scheduled FGD Outage

09/14/2018 10 60 270.7 Scheduled FGD Outage

09/14/2018 11 60 259 Scheduled FGD Outage

09/14/2018 12 60 261.5 Scheduled FGD Outage

09/14/2018 13 60 257.1 Scheduled FGD Outage

09/14/2018 14 60 248.5 Scheduled FGD Outage

09/14/2018 15 60 256.6 Scheduled FGD Outage

09/14/2018 16 60 254.5 Scheduled FGD Outage

09/14/2018 17 60 251.3 Scheduled FGD Outage

09/14/2018 18 60 251.1 Scheduled FGD Outage

09/14/2018 19 60 247.5 Scheduled FGD Outage



Date and Clock Hour Hour

Minutes Online During 

1-Hour Block

SO2 Wet PPM (hourly 

average) Reason For Venting
09/14/2018 20 60 242.9 Scheduled FGD Outage

09/14/2018 21 60 238.8 Scheduled FGD Outage

09/14/2018 22 60 232.9 Scheduled FGD Outage

09/14/2018 23 60 251.1 Scheduled FGD Outage

09/15/2018 00 60 294.7 Scheduled FGD Outage

09/15/2018 01 60 269.4 Scheduled FGD Outage

09/15/2018 02 60 246.5 Scheduled FGD Outage

09/15/2018 03 60 240.1 Scheduled FGD Outage

09/15/2018 04 60 407.3 Scheduled FGD Outage

09/15/2018 05 60 333.2 Scheduled FGD Outage

09/15/2018 06 60 282.8 Scheduled FGD Outage

09/15/2018 07 60 259.2 Scheduled FGD Outage

09/15/2018 08 60 265.4 Scheduled FGD Outage

09/15/2018 09 60 267.3 Scheduled FGD Outage

09/15/2018 10 60 270.1 Scheduled FGD Outage

09/15/2018 11 60 271.3 Scheduled FGD Outage

09/15/2018 12 60 263.1 Scheduled FGD Outage

09/15/2018 13 60 256.6 Scheduled FGD Outage

09/15/2018 14 60 252.1 Scheduled FGD Outage

09/15/2018 15 60 256.6 Scheduled FGD Outage

09/15/2018 16 60 270.8 Scheduled FGD Outage

09/15/2018 17 60 256.3 Scheduled FGD Outage

09/15/2018 18 60 247.2 Scheduled FGD Outage

09/15/2018 19 60 243 Scheduled FGD Outage

09/15/2018 20 60 233 Scheduled FGD Outage

09/15/2018 21 60 307 Scheduled FGD Outage

09/15/2018 22 60 377.7 Scheduled FGD Outage

09/15/2018 23 60 236 Scheduled FGD Outage

09/16/2018 00 60 244.3 Scheduled FGD Outage

09/16/2018 01 60 227.5 Scheduled FGD Outage

09/16/2018 02 60 360.9 Scheduled FGD Outage

09/16/2018 03 60 277.9 Scheduled FGD Outage

09/16/2018 04 60 271.2 Scheduled FGD Outage

09/16/2018 05 60 251.5 Scheduled FGD Outage

09/16/2018 06 60 235.7 Scheduled FGD Outage

09/16/2018 07 60 248 Scheduled FGD Outage

09/16/2018 08 60 246.4 Scheduled FGD Outage

09/16/2018 09 60 246.5 Scheduled FGD Outage

09/16/2018 10 60 260.7 Scheduled FGD Outage

09/16/2018 11 60 252.7 Scheduled FGD Outage

09/16/2018 12 60 251.5 Scheduled FGD Outage

09/16/2018 13 60 253.8 Scheduled FGD Outage

09/16/2018 14 60 244.2 Scheduled FGD Outage

09/16/2018 15 60 248.4 Scheduled FGD Outage

09/16/2018 16 60 250.4 Scheduled FGD Outage

09/16/2018 17 60 249.9 Scheduled FGD Outage

09/16/2018 18 60 256.7 Scheduled FGD Outage

09/16/2018 19 60 273.8 Scheduled FGD Outage

09/16/2018 20 60 245.8 Scheduled FGD Outage

09/16/2018 21 60 331.8 Scheduled FGD Outage

09/16/2018 22 60 298.6 Scheduled FGD Outage

09/16/2018 23 60 251.9 Scheduled FGD Outage

09/17/2018 00 60 273.6 Scheduled FGD Outage

09/17/2018 01 60 234.4 Scheduled FGD Outage

09/17/2018 02 60 232.2 Scheduled FGD Outage

09/17/2018 03 60 397.5 Scheduled FGD Outage

09/17/2018 04 60 257.1 Scheduled FGD Outage

09/17/2018 05 60 232.1 Scheduled FGD Outage

09/17/2018 06 60 226.6 Scheduled FGD Outage

09/17/2018 07 60 232.3 Scheduled FGD Outage

09/17/2018 08 60 233.7 Scheduled FGD Outage

09/17/2018 09 60 Invalid Data - CEMS Quarterly Maintenace

09/17/2018 10 60 Invalid Data - CEMS Quarterly Maintenace

09/17/2018 11 60 Invalid Data - CEMS Quarterly Maintenace

09/17/2018 12 60 236.1 Scheduled FGD Outage

09/17/2018 13 60 564.8 Scheduled FGD Outage

09/17/2018 14 60 505.7 Scheduled FGD Outage

09/17/2018 15 60 474.7 Scheduled FGD Outage

09/17/2018 16 60 445.9 Scheduled FGD Outage



Date and Clock Hour Hour

Minutes Online During 

1-Hour Block

SO2 Wet PPM (hourly 

average) Reason For Venting
09/17/2018 17 60 423.4 Scheduled FGD Outage

09/17/2018 18 60 404.7 Scheduled FGD Outage

09/17/2018 19 60 391.3 Scheduled FGD Outage

09/17/2018 20 60 375.7 Scheduled FGD Outage

09/17/2018 21 60 495.2 Scheduled FGD Outage

09/17/2018 22 60 639.4 Scheduled FGD Outage

09/17/2018 23 60 509.1 Scheduled FGD Outage

09/18/2018 00 60 466.7 Scheduled FGD Outage

09/18/2018 01 60 436.4 Scheduled FGD Outage

09/18/2018 02 60 414.1 Scheduled FGD Outage

09/18/2018 03 60 465 Scheduled FGD Outage

09/18/2018 04 60 864.2 Scheduled FGD Outage

09/18/2018 05 60 583.3 Scheduled FGD Outage

09/18/2018 06 60 503.9 Scheduled FGD Outage

09/18/2018 07 60 473.7 Scheduled FGD Outage

09/18/2018 08 60 455.7 Scheduled FGD Outage

09/18/2018 09 60 470.1 Scheduled FGD Outage

09/18/2018 10 60 506.5 Scheduled FGD Outage

09/18/2018 11 60 495.4 Scheduled FGD Outage

09/18/2018 12 60 487.6 Scheduled FGD Outage

09/18/2018 13 60 463.3 Scheduled FGD Outage

09/18/2018 14 60 445.8 Scheduled FGD Outage

09/18/2018 15 60 438.9 Scheduled FGD Outage

09/18/2018 16 60 431.1 Scheduled FGD Outage

09/18/2018 17 60 422.9 Scheduled FGD Outage

09/18/2018 18 60 417.9 Scheduled FGD Outage

09/18/2018 19 60 406.2 Scheduled FGD Outage

09/18/2018 20 60 395.9 Scheduled FGD Outage

09/18/2018 21 60 380 Scheduled FGD Outage

09/18/2018 22 60 465.7 Scheduled FGD Outage

09/18/2018 23 60 510.8 Scheduled FGD Outage

09/19/2018 00 60 444 Scheduled FGD Outage

09/19/2018 01 60 433.3 Scheduled FGD Outage

09/19/2018 02 60 415 Scheduled FGD Outage

09/19/2018 03 60 447.3 Scheduled FGD Outage

09/19/2018 04 60 654 Scheduled FGD Outage

09/19/2018 05 60 492.1 Scheduled FGD Outage

09/19/2018 06 60 438.6 Scheduled FGD Outage

09/19/2018 07 60 413.8 Scheduled FGD Outage

09/19/2018 08 60 397.4 Scheduled FGD Outage

09/19/2018 09 60 390.5 Scheduled FGD Outage

09/19/2018 10 60 395.7 Scheduled FGD Outage

09/19/2018 11 60 385.9 Scheduled FGD Outage

09/19/2018 12 60 377.8 Scheduled FGD Outage

09/19/2018 13 60 374.9 Scheduled FGD Outage

09/19/2018 14 60 364 Scheduled FGD Outage

09/19/2018 15 60 364.7 Scheduled FGD Outage

09/19/2018 16 60 356.9 Scheduled FGD Outage

09/19/2018 17 60 345.6 Scheduled FGD Outage

09/19/2018 18 60 358.6 Scheduled FGD Outage

09/19/2018 19 60 359.2 Scheduled FGD Outage

09/19/2018 20 60 344.7 Scheduled FGD Outage

09/19/2018 21 60 364.8 Scheduled FGD Outage

09/19/2018 22 60 569.4 Scheduled FGD Outage

09/19/2018 23 60 457.2 Scheduled FGD Outage

09/20/2018 00 60 449 Scheduled FGD Outage

09/20/2018 01 60 415.1 Scheduled FGD Outage

09/20/2018 02 60 430.2 Scheduled FGD Outage

09/20/2018 03 60 591 Scheduled FGD Outage

09/20/2018 04 60 678.4 Scheduled FGD Outage

09/20/2018 05 60 551.1 Scheduled FGD Outage

09/20/2018 06 60 504.3 Scheduled FGD Outage

09/20/2018 07 60 490.4 Scheduled FGD Outage

09/20/2018 08 60 485.7 Scheduled FGD Outage

09/20/2018 09 60 477.8 Scheduled FGD Outage

09/20/2018 10 60 474.2 Scheduled FGD Outage

09/20/2018 11 60 475.2 Scheduled FGD Outage

09/20/2018 12 60 458.7 Scheduled FGD Outage

09/20/2018 13 60 445.8 Scheduled FGD Outage



Date and Clock Hour Hour

Minutes Online During 

1-Hour Block

SO2 Wet PPM (hourly 

average) Reason For Venting
09/20/2018 14 60 431.7 Scheduled FGD Outage

09/20/2018 15 60 432.8 Scheduled FGD Outage

09/20/2018 16 60 412.9 Scheduled FGD Outage

09/20/2018 17 60 401 Scheduled FGD Outage

09/20/2018 18 60 403.2 Scheduled FGD Outage

09/20/2018 19 60 394.9 Scheduled FGD Outage

09/20/2018 20 60 410.4 Scheduled FGD Outage

09/20/2018 21 60 637.4 Scheduled FGD Outage

09/20/2018 22 60 561.4 Scheduled FGD Outage

09/20/2018 23 60 518.6 Scheduled FGD Outage

09/21/2018 00 60 480.4 Scheduled FGD Outage

09/21/2018 01 60 502.4 Scheduled FGD Outage

09/21/2018 02 60 743.5 Scheduled FGD Outage

09/21/2018 03 60 627.3 Scheduled FGD Outage

09/21/2018 04 60 588.4 Scheduled FGD Outage

09/21/2018 05 60 549.5 Scheduled FGD Outage

09/21/2018 06 60 531.7 Scheduled FGD Outage

09/21/2018 07 60 512.2 Scheduled FGD Outage

09/21/2018 08 60 483.4 Scheduled FGD Outage

09/21/2018 09 60 475.2 Scheduled FGD Outage

09/21/2018 10 60 456.6 Scheduled FGD Outage

09/21/2018 11 60 443.3 Scheduled FGD Outage

09/21/2018 12 60 437.5 Scheduled FGD Outage

09/21/2018 13 60 431.9 Scheduled FGD Outage

09/21/2018 14 60 428.9 Scheduled FGD Outage

09/21/2018 15 60 416 Scheduled FGD Outage

09/21/2018 16 60 412 Scheduled FGD Outage

09/21/2018 17 60 419 Scheduled FGD Outage

09/21/2018 18 60 403.3 Scheduled FGD Outage

09/21/2018 19 60 391 Scheduled FGD Outage

09/21/2018 20 60 376.7 Scheduled FGD Outage

09/21/2018 21 60 409.4 Scheduled FGD Outage

09/21/2018 22 60 585.9 Scheduled FGD Outage

09/21/2018 23 60 490 Scheduled FGD Outage

09/22/2018 00 60 424.3 Scheduled FGD Outage

09/22/2018 01 60 447.4 Scheduled FGD Outage

09/22/2018 02 60 427.2 Scheduled FGD Outage

09/22/2018 03 60 620.8 Scheduled FGD Outage

09/22/2018 04 60 557.5 Scheduled FGD Outage

09/22/2018 05 60 528 Scheduled FGD Outage

09/22/2018 06 60 502.2 Scheduled FGD Outage

09/22/2018 07 60 521.9 Scheduled FGD Outage

09/22/2018 08 60 581.7 Scheduled FGD Outage

09/22/2018 09 60 571.2 Scheduled FGD Outage

09/22/2018 10 60 557.4 Scheduled FGD Outage

09/22/2018 11 60 539.9 Scheduled FGD Outage

09/22/2018 12 60 524.9 Scheduled FGD Outage

09/22/2018 13 60 509.9 Scheduled FGD Outage

09/22/2018 14 60 490.5 Scheduled FGD Outage

09/22/2018 15 60 474 Scheduled FGD Outage

09/22/2018 16 60 458.5 Scheduled FGD Outage

09/22/2018 17 60 444.8 Scheduled FGD Outage

09/22/2018 18 60 429.1 Scheduled FGD Outage

09/22/2018 19 60 410.1 Scheduled FGD Outage

09/22/2018 20 60 412.3 Scheduled FGD Outage

09/22/2018 21 60 612.9 Scheduled FGD Outage

09/22/2018 22 60 498.6 Scheduled FGD Outage

09/22/2018 23 60 493.8 Scheduled FGD Outage

09/23/2018 00 60 476.8 Scheduled FGD Outage

09/23/2018 01 60 453.5 Scheduled FGD Outage

09/23/2018 02 60 648.6 Scheduled FGD Outage

09/23/2018 03 60 644.1 Scheduled FGD Outage

09/23/2018 04 60 564.4 Scheduled FGD Outage

09/23/2018 05 60 528 Scheduled FGD Outage

09/23/2018 06 60 504.1 Scheduled FGD Outage

09/23/2018 07 60 546.1 Scheduled FGD Outage

09/23/2018 08 60 562.6 Scheduled FGD Outage

09/23/2018 09 60 554.8 Scheduled FGD Outage

09/23/2018 10 60 551.4 Scheduled FGD Outage



Date and Clock Hour Hour

Minutes Online During 

1-Hour Block

SO2 Wet PPM (hourly 

average) Reason For Venting
09/23/2018 11 60 533.8 Scheduled FGD Outage

09/23/2018 12 60 518 Scheduled FGD Outage

09/23/2018 13 60 508.4 Scheduled FGD Outage

09/23/2018 14 60 493.6 Scheduled FGD Outage

09/23/2018 15 60 479.1 Scheduled FGD Outage

09/23/2018 16 60 483.6 Scheduled FGD Outage

09/23/2018 17 60 471.7 Scheduled FGD Outage

09/23/2018 18 60 449.9 Scheduled FGD Outage

09/23/2018 19 60 430.6 Scheduled FGD Outage

09/23/2018 20 60 411 Scheduled FGD Outage

09/23/2018 21 60 410.6 Scheduled FGD Outage

09/23/2018 22 60 657.8 Scheduled FGD Outage

09/23/2018 23 60 557.9 Scheduled FGD Outage

09/24/2018 00 60 502.7 Scheduled FGD Outage

09/24/2018 01 60 468.8 Scheduled FGD Outage

09/24/2018 02 60 454.8 Scheduled FGD Outage

09/24/2018 03 60 710.2 Scheduled FGD Outage

09/24/2018 04 60 573.5 Scheduled FGD Outage

09/24/2018 05 60 541.6 Scheduled FGD Outage

09/24/2018 06 60 515.7 Scheduled FGD Outage

09/24/2018 07 60 508.5 Scheduled FGD Outage

09/24/2018 08 60 495.9 Scheduled FGD Outage

09/24/2018 09 60 394.8 Scheduled FGD Outage

09/24/2018 10 60 263.7 Scheduled FGD Outage

09/24/2018 11 60 260.1 Scheduled FGD Outage

09/24/2018 12 60 256.1 Scheduled FGD Outage

09/24/2018 13 60 254.1 Scheduled FGD Outage

09/24/2018 14 60 250.6 Scheduled FGD Outage

09/24/2018 15 60 247.5 Scheduled FGD Outage

09/24/2018 16 60 244.2 Scheduled FGD Outage

09/24/2018 17 60 238.8 Scheduled FGD Outage

09/24/2018 18 60 233.9 Scheduled FGD Outage

09/24/2018 19 60 229.1 Scheduled FGD Outage

09/24/2018 20 60 221.4 Scheduled FGD Outage

09/24/2018 21 60 214.9 Scheduled FGD Outage

09/24/2018 22 60 208.1 Scheduled FGD Outage

09/24/2018 23 60 228.2 Scheduled FGD Outage

09/25/2018 00 60 278.5 Scheduled FGD Outage

09/25/2018 01 60 362.1 Scheduled FGD Outage

09/25/2018 02 60 300.1 Scheduled FGD Outage

09/25/2018 03 60 260.4 Scheduled FGD Outage

09/25/2018 04 60 253.4 Scheduled FGD Outage

09/25/2018 05 60 306.3 Scheduled FGD Outage

09/25/2018 06 60 414.7 Scheduled FGD Outage

09/25/2018 07 60 312.3 Scheduled FGD Outage

09/25/2018 08 60 266.9 Scheduled FGD Outage

09/25/2018 09 60 261.2 Scheduled FGD Outage

09/25/2018 10 60 270.2 Scheduled FGD Outage

09/25/2018 11 60 271 Scheduled FGD Outage

09/25/2018 12 60 266.9 Scheduled FGD Outage

09/25/2018 13 60 264.5 Scheduled FGD Outage

09/25/2018 14 60 260.9 Scheduled FGD Outage

09/25/2018 15 60 257.8 Scheduled FGD Outage

09/25/2018 16 60 264.7 Scheduled FGD Outage

09/25/2018 17 60 260.8 Scheduled FGD Outage

09/25/2018 18 60 271.5 Scheduled FGD Outage

09/25/2018 19 60 244 Scheduled FGD Outage

09/25/2018 20 60 231.4 Scheduled FGD Outage

09/25/2018 21 60 395.8 Scheduled FGD Outage

09/25/2018 22 60 275.1 Scheduled FGD Outage

09/25/2018 23 60 241.6 Scheduled FGD Outage

09/26/2018 00 60 244.9 Scheduled FGD Outage

09/26/2018 01 60 236.5 Scheduled FGD Outage

09/26/2018 02 60 281.6 Scheduled FGD Outage

09/26/2018 03 60 367.6 Scheduled FGD Outage

09/26/2018 04 60 274.1 Scheduled FGD Outage

09/26/2018 05 60 260 Scheduled FGD Outage

09/26/2018 06 60 254.7 Scheduled FGD Outage

09/26/2018 07 60 256.4 Scheduled FGD Outage



Date and Clock Hour Hour

Minutes Online During 

1-Hour Block

SO2 Wet PPM (hourly 

average) Reason For Venting
09/26/2018 08 60 282.7 Scheduled FGD Outage

09/26/2018 09 60 286.3 Scheduled FGD Outage

09/26/2018 10 60 283.1 Scheduled FGD Outage

09/26/2018 11 60 269.5 Scheduled FGD Outage

09/26/2018 12 60 263.5 Scheduled FGD Outage

09/26/2018 13 60 264.1 Scheduled FGD Outage

09/26/2018 14 60 259.4 Scheduled FGD Outage

09/26/2018 15 60 260.4 Scheduled FGD Outage

09/26/2018 16 60 258.7 Scheduled FGD Outage

09/26/2018 17 60 259.7 Scheduled FGD Outage

09/26/2018 18 60 257.3 Scheduled FGD Outage

09/26/2018 19 60 249.4 Scheduled FGD Outage

09/26/2018 20 60 242.3 Scheduled FGD Outage

09/26/2018 21 60 317.4 Scheduled FGD Outage

09/26/2018 22 60 353.1 Scheduled FGD Outage

09/26/2018 23 60 270 Scheduled FGD Outage

09/27/2018 00 60 257.5 Scheduled FGD Outage

09/27/2018 01 60 250.8 Scheduled FGD Outage

09/27/2018 02 60 245 Scheduled FGD Outage

09/27/2018 03 60 241.6 Scheduled FGD Outage

09/27/2018 04 60 234.8 Scheduled FGD Outage

09/27/2018 05 60 236 Scheduled FGD Outage

09/27/2018 06 60 275.4 Scheduled FGD Outage

09/27/2018 07 60 244.1 Scheduled FGD Outage

09/27/2018 08 60 252.3 Scheduled FGD Outage

09/27/2018 09 60 257.1 Scheduled FGD Outage

09/27/2018 10 60 256.2 Scheduled FGD Outage

09/27/2018 11 60 252 Scheduled FGD Outage

09/27/2018 12 60 247 Scheduled FGD Outage

09/27/2018 13 60 241.1 Scheduled FGD Outage

09/27/2018 14 60 236.2 Scheduled FGD Outage

09/27/2018 15 60 230.9 Scheduled FGD Outage

09/27/2018 16 60 245.1 Scheduled FGD Outage

09/27/2018 17 60 223.5 Scheduled FGD Outage

09/27/2018 18 60 211.1 Scheduled FGD Outage

09/27/2018 19 60 204.1 Scheduled FGD Outage

09/27/2018 20 60 197.6 Scheduled FGD Outage

09/27/2018 21 60 277.8 Scheduled FGD Outage

09/27/2018 22 60 246.2 Scheduled FGD Outage

09/27/2018 23 60 230 Scheduled FGD Outage

09/28/2018 00 60 217 Scheduled FGD Outage

09/28/2018 01 60 209.8 Scheduled FGD Outage

09/28/2018 02 60 204.4 Scheduled FGD Outage

09/28/2018 03 60 323.3 Scheduled FGD Outage

09/28/2018 04 60 251.1 Scheduled FGD Outage

09/28/2018 05 60 228.2 Scheduled FGD Outage

09/28/2018 06 60 217.7 Scheduled FGD Outage

09/28/2018 07 60 231.9 Scheduled FGD Outage

09/28/2018 08 60 233.6 Scheduled FGD Outage

09/28/2018 09 60 231.1 Scheduled FGD Outage

09/28/2018 10 60 229.2 Scheduled FGD Outage

09/28/2018 11 60 225.6 Scheduled FGD Outage

09/28/2018 12 60 229.1 Scheduled FGD Outage

09/28/2018 13 60 228 Scheduled FGD Outage

09/28/2018 14 60 227.6 Scheduled FGD Outage

09/28/2018 15 60 222.7 Scheduled FGD Outage

09/28/2018 16 60 215.6 Scheduled FGD Outage

09/28/2018 17 60 210.8 Scheduled FGD Outage

09/28/2018 18 60 203.7 Scheduled FGD Outage

09/28/2018 19 60 203 Scheduled FGD Outage

09/28/2018 20 60 206.1 Scheduled FGD Outage

09/28/2018 21 60 337.7 Scheduled FGD Outage

09/28/2018 22 60 279.5 Scheduled FGD Outage

09/28/2018 23 60 235.5 Scheduled FGD Outage

09/29/2018 00 60 224.3 Scheduled FGD Outage

09/29/2018 01 60 220.7 Scheduled FGD Outage

09/29/2018 02 60 222.3 Scheduled FGD Outage

09/29/2018 03 60 250.6 Scheduled FGD Outage

09/29/2018 04 60 237.7 Scheduled FGD Outage



Date and Clock Hour Hour

Minutes Online During 

1-Hour Block

SO2 Wet PPM (hourly 

average) Reason For Venting
09/29/2018 05 60 235 Scheduled FGD Outage

09/29/2018 06 60 231.2 Scheduled FGD Outage

09/29/2018 07 60 227.2 Scheduled FGD Outage

09/29/2018 08 60 223.5 Scheduled FGD Outage

09/29/2018 09 60 221.3 Scheduled FGD Outage

09/29/2018 10 60 221.1 Scheduled FGD Outage

09/29/2018 11 60 218.6 Scheduled FGD Outage

09/29/2018 12 60 217.3 Scheduled FGD Outage

09/29/2018 13 60 216.8 Scheduled FGD Outage

09/29/2018 14 60 219.1 Scheduled FGD Outage

09/29/2018 15 60 215.2 Scheduled FGD Outage

09/29/2018 16 60 210.8 Scheduled FGD Outage

09/29/2018 17 60 206.8 Scheduled FGD Outage

09/29/2018 18 60 200.8 Scheduled FGD Outage

09/29/2018 19 60 193.8 Scheduled FGD Outage

09/29/2018 20 60 195.6 Scheduled FGD Outage

09/29/2018 21 60 274.6 Scheduled FGD Outage

09/29/2018 22 60 235.9 Scheduled FGD Outage

09/29/2018 23 60 221.2 Scheduled FGD Outage

09/30/2018 00 60 208.7 Scheduled FGD Outage

09/30/2018 01 60 201 Scheduled FGD Outage

09/30/2018 02 60 394.4 Scheduled FGD Outage

09/30/2018 03 60 357.8 Scheduled FGD Outage

09/30/2018 04 60 291.3 Scheduled FGD Outage

09/30/2018 05 60 246.4 Scheduled FGD Outage

09/30/2018 06 60 239.9 Scheduled FGD Outage

09/30/2018 07 60 238 Scheduled FGD Outage

09/30/2018 08 60 238.7 Scheduled FGD Outage

09/30/2018 09 60 238.9 Scheduled FGD Outage

09/30/2018 10 60 253 Scheduled FGD Outage

09/30/2018 11 60 253.2 Scheduled FGD Outage

09/30/2018 12 60 258.2 Scheduled FGD Outage

09/30/2018 13 60 242.6 Scheduled FGD Outage

09/30/2018 14 60 243.1 Scheduled FGD Outage

09/30/2018 15 60 241.3 Scheduled FGD Outage

09/30/2018 16 60 235.3 Scheduled FGD Outage

09/30/2018 17 60 228 Scheduled FGD Outage

09/30/2018 18 60 224.4 Scheduled FGD Outage

09/30/2018 19 60 218.8 Scheduled FGD Outage

09/30/2018 20 60 214.8 Scheduled FGD Outage

09/30/2018 21 60 362.2 Scheduled FGD Outage

09/30/2018 22 60 330.6 Scheduled FGD Outage

09/30/2018 23 60 281.9 Scheduled FGD Outage

10/01/2018 00 60 263.5 Scheduled FGD Outage

10/01/2018 01 60 256.5 Scheduled FGD Outage

10/01/2018 02 60 408.9 Scheduled FGD Outage

10/01/2018 03 60 285.8 Scheduled FGD Outage

10/01/2018 04 60 285.1 Scheduled FGD Outage

10/01/2018 05 60 277.6 Scheduled FGD Outage

10/01/2018 06 60 270.2 Scheduled FGD Outage

10/01/2018 07 60 270.2 Scheduled FGD Outage

10/01/2018 08 60 278.1 Scheduled FGD Outage

10/01/2018 09 60 273.9 Scheduled FGD Outage

10/01/2018 10 60 273.1 Scheduled FGD Outage

10/01/2018 11 60 269.9 Scheduled FGD Outage

10/01/2018 12 60 267.2 Scheduled FGD Outage

10/01/2018 13 60 265.9 Scheduled FGD Outage

10/01/2018 14 60 260.7 Scheduled FGD Outage

10/01/2018 15 60 252.9 Scheduled FGD Outage

10/01/2018 16 60 250.7 Scheduled FGD Outage

10/01/2018 17 60 243.8 Scheduled FGD Outage

10/01/2018 18 60 236.5 Scheduled FGD Outage

10/01/2018 19 60 234.7 Scheduled FGD Outage

10/01/2018 20 60 229.5 Scheduled FGD Outage

10/01/2018 21 60 223.9 Scheduled FGD Outage

10/01/2018 22 60 259.4 Scheduled FGD Outage

10/01/2018 23 60 287.7 Scheduled FGD Outage

10/02/2018 00 60 256.8 Scheduled FGD Outage

10/02/2018 01 60 243.2 Scheduled FGD Outage



Date and Clock Hour Hour

Minutes Online During 

1-Hour Block

SO2 Wet PPM (hourly 

average) Reason For Venting
10/02/2018 02 60 235.2 Scheduled FGD Outage

10/02/2018 03 60 284.8 Scheduled FGD Outage

10/02/2018 04 60 352.9 Scheduled FGD Outage

10/02/2018 05 60 391.4 Scheduled FGD Outage

10/02/2018 06 60 369.3 Scheduled FGD Outage

10/02/2018 07 60 361.8 Scheduled FGD Outage

10/02/2018 08 60 266.3 Scheduled FGD Outage

10/02/2018 09 60 264 Scheduled FGD Outage

10/02/2018 10 60 265.1 Scheduled FGD Outage

10/02/2018 11 60 260 Scheduled FGD Outage

10/02/2018 12 60 284.9 Scheduled FGD Outage

10/02/2018 13 60 286.4 Scheduled FGD Outage

10/02/2018 14 60 258.7 Scheduled FGD Outage

10/02/2018 15 60 254 Scheduled FGD Outage

10/02/2018 16 60 248.4 Scheduled FGD Outage

10/02/2018 17 60 242.9 Scheduled FGD Outage

10/02/2018 18 60 236.6 Scheduled FGD Outage

10/02/2018 19 60 239.8 Scheduled FGD Outage

10/02/2018 20 60 250.9 Scheduled FGD Outage

10/02/2018 21 60 397.1 Scheduled FGD Outage

10/02/2018 22 60 302.1 Scheduled FGD Outage

10/02/2018 23 60 271.6 Scheduled FGD Outage

10/03/2018 00 60 266 Scheduled FGD Outage

10/03/2018 01 60 260.3 Scheduled FGD Outage

10/03/2018 02 60 260 Scheduled FGD Outage

10/03/2018 03 60 315.4 Scheduled FGD Outage

10/03/2018 04 60 300.2 Scheduled FGD Outage

10/03/2018 05 60 290.1 Scheduled FGD Outage

10/03/2018 06 60 292.5 Scheduled FGD Outage

10/03/2018 07 60 272.4 Scheduled FGD Outage

10/03/2018 08 60 269.2 Scheduled FGD Outage

10/03/2018 09 60 307.6 Scheduled FGD Outage

10/03/2018 10 60 573.1 Scheduled FGD Outage

10/03/2018 11 60 563.9 Scheduled FGD Outage

10/03/2018 12 60 527.7 Scheduled FGD Outage

10/03/2018 13 60 527.3 Scheduled FGD Outage

10/03/2018 14 60 535 Scheduled FGD Outage

10/03/2018 15 60 511.1 Scheduled FGD Outage

10/03/2018 16 60 485.9 Scheduled FGD Outage

10/03/2018 17 60 456.7 Scheduled FGD Outage

10/03/2018 18 60 433.1 Scheduled FGD Outage

10/03/2018 19 60 420.6 Scheduled FGD Outage

10/03/2018 20 60 500.6 Scheduled FGD Outage

10/03/2018 21 60 530.1 Scheduled FGD Outage

10/03/2018 22 60 526.7 Scheduled FGD Outage

10/03/2018 23 60 484.3 Scheduled FGD Outage

10/04/2018 00 60 454.7 Scheduled FGD Outage

10/04/2018 01 60 535 Scheduled FGD Outage

10/04/2018 02 60 647.4 Scheduled FGD Outage

10/04/2018 03 60 538.7 Scheduled FGD Outage

10/04/2018 04 60 507.1 Scheduled FGD Outage

10/04/2018 05 60 484.9 Scheduled FGD Outage

10/04/2018 06 60 472.7 Scheduled FGD Outage

10/04/2018 07 60 328.5 Scheduled FGD Outage

10/04/2018 08 60 313.1 Scheduled FGD Outage

10/04/2018 09 60 300.9 Scheduled FGD Outage

10/04/2018 10 60 294.3 Scheduled FGD Outage

10/04/2018 11 60 295.3 Scheduled FGD Outage

10/04/2018 12 60 295.9 Scheduled FGD Outage

10/04/2018 13 60 293.6 Scheduled FGD Outage

10/04/2018 14 60 342 Scheduled FGD Outage

10/04/2018 15 60 412.4 Scheduled FGD Outage

10/04/2018 16 60 412.1 Scheduled FGD Outage

10/04/2018 17 60 398.9 Scheduled FGD Outage

10/04/2018 18 60 392.8 Scheduled FGD Outage

10/04/2018 19 60 375.8 Scheduled FGD Outage

10/04/2018 20 60 457.3 Scheduled FGD Outage

10/04/2018 21 60 635 Scheduled FGD Outage

10/04/2018 22 60 488 Scheduled FGD Outage



Date and Clock Hour Hour

Minutes Online During 

1-Hour Block

SO2 Wet PPM (hourly 

average) Reason For Venting
10/04/2018 23 60 441.6 Scheduled FGD Outage

10/05/2018 00 60 434.7 Scheduled FGD Outage

10/05/2018 01 60 490.6 Scheduled FGD Outage

10/05/2018 02 60 695.5 Scheduled FGD Outage

10/05/2018 03 60 514.3 Scheduled FGD Outage

10/05/2018 04 60 476.4 Scheduled FGD Outage

10/05/2018 05 60 468.1 Scheduled FGD Outage

10/05/2018 06 60 449.9 Scheduled FGD Outage

10/05/2018 07 60 444.4 Scheduled FGD Outage

10/05/2018 08 60 445.6 Scheduled FGD Outage

10/05/2018 09 60 440.5 Scheduled FGD Outage

10/05/2018 10 60 434.4 Scheduled FGD Outage

10/05/2018 11 60 447 Scheduled FGD Outage

10/05/2018 12 60 441 Scheduled FGD Outage

10/05/2018 13 60 443.5 Scheduled FGD Outage

10/05/2018 14 60 426.2 Scheduled FGD Outage

10/05/2018 15 60 415.9 Scheduled FGD Outage

10/05/2018 16 60 406.4 Scheduled FGD Outage

10/05/2018 17 60 396.6 Scheduled FGD Outage

10/05/2018 18 60 383.3 Scheduled FGD Outage

10/05/2018 19 60 353.4 Scheduled FGD Outage

10/05/2018 20 60 346.4 Scheduled FGD Outage

10/05/2018 21 60 417.9 Scheduled FGD Outage

10/05/2018 22 60 498.7 Scheduled FGD Outage

10/05/2018 23 60 460.6 Scheduled FGD Outage

10/06/2018 00 60 464 Scheduled FGD Outage

10/06/2018 01 60 475.9 Scheduled FGD Outage

10/06/2018 02 60 434.2 Scheduled FGD Outage

10/06/2018 03 60 412.4 Scheduled FGD Outage

10/06/2018 04 60 407.2 Scheduled FGD Outage

10/06/2018 05 60 454.5 Scheduled FGD Outage

10/06/2018 06 60 629.3 Scheduled FGD Outage

10/06/2018 07 60 571.4 Scheduled FGD Outage

10/06/2018 08 60 523.2 Scheduled FGD Outage

10/06/2018 09 60 486.6 Scheduled FGD Outage

10/06/2018 10 60 472.2 Scheduled FGD Outage

10/06/2018 11 60 464 Scheduled FGD Outage

10/06/2018 12 60 438.9 Scheduled FGD Outage

10/06/2018 13 60 424.5 Scheduled FGD Outage

10/06/2018 14 60 413.8 Scheduled FGD Outage

10/06/2018 15 60 396.9 Scheduled FGD Outage

10/06/2018 16 60 391.1 Scheduled FGD Outage

10/06/2018 17 60 378.1 Scheduled FGD Outage

10/06/2018 18 60 360.9 Scheduled FGD Outage

10/06/2018 19 60 345.3 Scheduled FGD Outage

10/06/2018 20 60 333 Scheduled FGD Outage

10/06/2018 21 60 494.6 Scheduled FGD Outage

10/06/2018 22 60 498.1 Scheduled FGD Outage

10/06/2018 23 60 482 Scheduled FGD Outage

10/07/2018 00 60 460.7 Scheduled FGD Outage

10/07/2018 01 60 446.8 Scheduled FGD Outage

10/07/2018 02 60 697.1 Scheduled FGD Outage

10/07/2018 03 60 639.1 Scheduled FGD Outage

10/07/2018 04 60 613.2 Scheduled FGD Outage

10/07/2018 05 60 584.9 Scheduled FGD Outage

10/07/2018 06 60 560.3 Scheduled FGD Outage

10/07/2018 07 60 537 Scheduled FGD Outage

10/07/2018 08 60 542 Scheduled FGD Outage

10/07/2018 09 60 536.4 Scheduled FGD Outage

10/07/2018 10 60 528.9 Scheduled FGD Outage

10/07/2018 11 60 518.8 Scheduled FGD Outage

10/07/2018 12 60 509.3 Scheduled FGD Outage

10/07/2018 13 60 497.2 Scheduled FGD Outage

10/07/2018 14 60 486.8 Scheduled FGD Outage

10/07/2018 15 60 472.2 Scheduled FGD Outage

10/07/2018 16 60 464 Scheduled FGD Outage

10/07/2018 17 60 458.8 Scheduled FGD Outage

10/07/2018 18 60 456.3 Scheduled FGD Outage

10/07/2018 19 60 439.9 Scheduled FGD Outage



Date and Clock Hour Hour

Minutes Online During 

1-Hour Block

SO2 Wet PPM (hourly 

average) Reason For Venting
10/07/2018 20 60 423.5 Scheduled FGD Outage

10/07/2018 21 60 575.5 Scheduled FGD Outage

10/07/2018 22 60 593.5 Scheduled FGD Outage

10/07/2018 23 60 588.8 Scheduled FGD Outage

10/08/2018 00 60 541.3 Scheduled FGD Outage

10/08/2018 01 60 499.5 Scheduled FGD Outage

10/08/2018 02 60 523.2 Scheduled FGD Outage

10/08/2018 03 60 663.1 Scheduled FGD Outage

10/08/2018 04 60 574.8 Scheduled FGD Outage

10/08/2018 05 60 589.6 Scheduled FGD Outage

10/08/2018 06 60 555.7 Scheduled FGD Outage

10/08/2018 07 60 539.4 Scheduled FGD Outage

10/08/2018 08 60 520.5 Scheduled FGD Outage

10/08/2018 09 60 512.8 Scheduled FGD Outage

10/08/2018 10 60 530.7 Scheduled FGD Outage

10/08/2018 11 60 529.2 Scheduled FGD Outage

10/08/2018 12 60 504.2 Scheduled FGD Outage

10/08/2018 13 60 484.7 Scheduled FGD Outage

10/08/2018 14 60 470.7 Scheduled FGD Outage

10/08/2018 15 60 456.2 Scheduled FGD Outage

10/08/2018 16 60 437.6 Scheduled FGD Outage

10/08/2018 17 60 425.5 Scheduled FGD Outage

10/08/2018 18 60 410.8 Scheduled FGD Outage

10/08/2018 19 60 394.2 Scheduled FGD Outage

10/08/2018 20 60 381.2 Scheduled FGD Outage

10/08/2018 21 60 365.9 Scheduled FGD Outage

10/08/2018 22 60 354 Scheduled FGD Outage

10/08/2018 23 60 339.7 Scheduled FGD Outage

10/09/2018 00 60 335.4 Scheduled FGD Outage

10/09/2018 01 60 447.5 Scheduled FGD Outage

10/09/2018 02 60 534.3 Scheduled FGD Outage

10/09/2018 03 60 459.6 Scheduled FGD Outage

10/09/2018 04 60 439.1 Scheduled FGD Outage

10/09/2018 05 60 425.5 Scheduled FGD Outage

10/09/2018 06 60 408.6 Scheduled FGD Outage

10/09/2018 07 60 635.1 Scheduled FGD Outage

10/09/2018 08 60 536.7 Scheduled FGD Outage

10/09/2018 09 60 516.1 Scheduled FGD Outage

10/09/2018 10 60 548.5 Scheduled FGD Outage

10/09/2018 11 60 532 Scheduled FGD Outage

10/09/2018 12 60 502.7 Scheduled FGD Outage

10/09/2018 13 60 486.5 Scheduled FGD Outage

10/09/2018 14 60 468.5 Scheduled FGD Outage

10/09/2018 15 60 449.4 Scheduled FGD Outage

10/09/2018 16 60 436.4 Scheduled FGD Outage

10/09/2018 17 60 424.7 Scheduled FGD Outage

10/09/2018 18 60 404.3 Scheduled FGD Outage

10/09/2018 19 60 386.8 Scheduled FGD Outage

10/09/2018 20 60 386.4 Scheduled FGD Outage

10/09/2018 21 60 369.8 Scheduled FGD Outage

10/09/2018 22 60 354 Scheduled FGD Outage

10/09/2018 23 60 344.6 Scheduled FGD Outage

10/10/2018 00 60 428.1 Scheduled FGD Outage

10/10/2018 01 60 556.3 Scheduled FGD Outage

10/10/2018 02 60 460.6 Scheduled FGD Outage

10/10/2018 03 60 439.4 Scheduled FGD Outage

10/10/2018 04 60 425.6 Scheduled FGD Outage

10/10/2018 05 60 413 Scheduled FGD Outage

10/10/2018 06 60 423 Scheduled FGD Outage

10/10/2018 07 60 742.3 Scheduled FGD Outage

10/10/2018 08 60 558.8 Scheduled FGD Outage

10/10/2018 09 60 526 Scheduled FGD Outage

10/10/2018 10 60 498.2 Scheduled FGD Outage

10/10/2018 11 60 491 Scheduled FGD Outage

10/10/2018 12 60 473 Scheduled FGD Outage

10/10/2018 13 60 476.6 Scheduled FGD Outage

10/10/2018 14 60 455.9 Scheduled FGD Outage

10/10/2018 15 60 446.7 Scheduled FGD Outage

10/10/2018 16 60 423.1 Scheduled FGD Outage



Date and Clock Hour Hour

Minutes Online During 

1-Hour Block

SO2 Wet PPM (hourly 

average) Reason For Venting
10/10/2018 17 60 410.3 Scheduled FGD Outage

10/10/2018 18 60 399.6 Scheduled FGD Outage

10/10/2018 19 60 405.5 Scheduled FGD Outage

10/10/2018 20 60 422.2 Scheduled FGD Outage

10/10/2018 21 60 542.3 Scheduled FGD Outage

10/10/2018 22 60 504.3 Scheduled FGD Outage

10/10/2018 23 60 472.7 Scheduled FGD Outage

10/11/2018 00 60 447.5 Scheduled FGD Outage

10/11/2018 01 60 433.5 Scheduled FGD Outage

10/11/2018 02 60 536.4 Scheduled FGD Outage

10/11/2018 03 60 512.2 Scheduled FGD Outage

10/11/2018 04 60 501.5 Scheduled FGD Outage

10/11/2018 05 60 484.8 Scheduled FGD Outage

10/11/2018 06 60 469.1 Scheduled FGD Outage

10/11/2018 07 60 453 Scheduled FGD Outage

10/11/2018 08 60 448.3 Scheduled FGD Outage

10/11/2018 09 60 470.3 Scheduled FGD Outage

10/11/2018 10 60 472.5 Scheduled FGD Outage

10/11/2018 11 60 466.6 Scheduled FGD Outage

10/11/2018 12 60 463.2 Scheduled FGD Outage

10/11/2018 13 60 465.4 Scheduled FGD Outage

10/11/2018 14 60 456.8 Scheduled FGD Outage

10/11/2018 15 60 456.3 Scheduled FGD Outage

10/11/2018 16 60 434.5 Scheduled FGD Outage

10/11/2018 17 60 418.9 Scheduled FGD Outage

10/11/2018 18 60 407.9 Scheduled FGD Outage

10/11/2018 19 60 389.8 Scheduled FGD Outage

10/11/2018 20 60 418.5 Scheduled FGD Outage

10/11/2018 21 60 607.7 Scheduled FGD Outage

10/11/2018 22 60 511.2 Scheduled FGD Outage

10/11/2018 23 60 457 Scheduled FGD Outage

10/12/2018 00 60 436.8 Scheduled FGD Outage

10/12/2018 01 60 414.2 Scheduled FGD Outage

10/12/2018 02 60 583.3 Scheduled FGD Outage

10/12/2018 03 60 633.8 Scheduled FGD Outage

10/12/2018 04 60 556.9 Scheduled FGD Outage

10/12/2018 05 60 529.5 Scheduled FGD Outage

10/12/2018 06 60 501.1 Scheduled FGD Outage

10/12/2018 07 60 489.5 Scheduled FGD Outage

10/12/2018 08 60 473.8 Scheduled FGD Outage

10/12/2018 09 60 476.7 Scheduled FGD Outage

10/12/2018 10 60 475.9 Scheduled FGD Outage

10/12/2018 11 60 462.5 Scheduled FGD Outage

10/12/2018 12 60 451.4 Scheduled FGD Outage

10/12/2018 13 60 431.4 Scheduled FGD Outage

10/12/2018 14 60 414.6 Scheduled FGD Outage

10/12/2018 15 60 403.9 Scheduled FGD Outage

10/12/2018 16 60 392.7 Scheduled FGD Outage

10/12/2018 17 60 379.8 Scheduled FGD Outage

10/12/2018 18 60 368.3 Scheduled FGD Outage

10/12/2018 19 60 355.6 Scheduled FGD Outage

10/12/2018 20 60 344.8 Scheduled FGD Outage

10/12/2018 21 60 401.6 Scheduled FGD Outage

10/12/2018 22 60 525.5 Scheduled FGD Outage

10/12/2018 23 60 445.3 Scheduled FGD Outage

10/13/2018 00 60 425.9 Scheduled FGD Outage

10/13/2018 01 60 412.5 Scheduled FGD Outage

10/13/2018 02 60 468 Scheduled FGD Outage

10/13/2018 03 60 662 Scheduled FGD Outage

10/13/2018 04 60 528.8 Scheduled FGD Outage

10/13/2018 05 60 511.4 Scheduled FGD Outage

10/13/2018 06 60 499 Scheduled FGD Outage

10/13/2018 07 60 510.2 Scheduled FGD Outage

10/13/2018 08 60 490.7 Scheduled FGD Outage

10/13/2018 09 60 484.4 Scheduled FGD Outage

10/13/2018 10 60 493.6 Scheduled FGD Outage

10/13/2018 11 60 479.3 Scheduled FGD Outage

10/13/2018 12 60 458.4 Scheduled FGD Outage

10/13/2018 13 60 438.6 Scheduled FGD Outage



Date and Clock Hour Hour

Minutes Online During 

1-Hour Block

SO2 Wet PPM (hourly 

average) Reason For Venting
10/13/2018 14 60 420.9 Scheduled FGD Outage

10/13/2018 15 60 403.1 Scheduled FGD Outage

10/13/2018 16 60 386.1 Scheduled FGD Outage

10/13/2018 17 60 371.1 Scheduled FGD Outage

10/13/2018 18 60 356.7 Scheduled FGD Outage

10/13/2018 19 60 343.8 Scheduled FGD Outage

10/13/2018 20 60 426.4 Scheduled FGD Outage

10/13/2018 21 60 555.8 Scheduled FGD Outage

10/13/2018 22 60 478.7 Scheduled FGD Outage

10/13/2018 23 60 452.1 Scheduled FGD Outage

10/14/2018 00 60 433.2 Scheduled FGD Outage

10/14/2018 01 60 546.8 Scheduled FGD Outage

10/14/2018 02 60 627 Scheduled FGD Outage

10/14/2018 03 60 550.6 Scheduled FGD Outage

10/14/2018 04 60 534 Scheduled FGD Outage

10/14/2018 05 60 526.3 Scheduled FGD Outage

10/14/2018 06 60 513.2 Scheduled FGD Outage

10/14/2018 07 60 503.5 Scheduled FGD Outage

10/14/2018 08 60 498.1 Scheduled FGD Outage

10/14/2018 09 60 498.5 Scheduled FGD Outage

10/14/2018 10 60 524.2 Scheduled FGD Outage

10/14/2018 11 60 518.1 Scheduled FGD Outage

10/14/2018 12 60 501.7 Scheduled FGD Outage

10/14/2018 13 60 484.9 Scheduled FGD Outage

10/14/2018 14 60 474 Scheduled FGD Outage

10/14/2018 15 60 459.2 Scheduled FGD Outage

10/14/2018 16 60 446.3 Scheduled FGD Outage

10/14/2018 17 60 436.2 Scheduled FGD Outage

10/14/2018 18 60 420.1 Scheduled FGD Outage

10/14/2018 19 60 400.5 Scheduled FGD Outage

10/14/2018 20 60 388.3 Scheduled FGD Outage

10/14/2018 21 60 565.2 Scheduled FGD Outage

10/14/2018 22 60 550.1 Scheduled FGD Outage

10/14/2018 23 60 500.9 Scheduled FGD Outage

10/15/2018 00 60 468.7 Scheduled FGD Outage

10/15/2018 01 60 444 Scheduled FGD Outage

10/15/2018 02 60 428.8 Scheduled FGD Outage

10/15/2018 03 60 490.4 Scheduled FGD Outage

10/15/2018 04 60 631.2 Scheduled FGD Outage

10/15/2018 05 60 538.5 Scheduled FGD Outage

10/15/2018 06 60 506.4 Scheduled FGD Outage

10/15/2018 07 60 493.7 Scheduled FGD Outage

10/15/2018 08 60 487.4 Scheduled FGD Outage

10/15/2018 09 60 476.8 Scheduled FGD Outage

10/15/2018 10 60 465 Scheduled FGD Outage

10/15/2018 11 60 462.7 Scheduled FGD Outage

10/15/2018 12 60 457 Scheduled FGD Outage

10/15/2018 13 60 445.8 Scheduled FGD Outage

10/15/2018 14 60 431 Scheduled FGD Outage

10/15/2018 15 60 414.6 Scheduled FGD Outage

10/15/2018 16 60 398.5 Scheduled FGD Outage

10/15/2018 17 60 402.1 Scheduled FGD Outage

10/15/2018 18 60 387.2 Scheduled FGD Outage

10/15/2018 19 60 372.9 Scheduled FGD Outage

10/15/2018 20 60 361 Scheduled FGD Outage

10/15/2018 21 60 497.5 Scheduled FGD Outage

10/15/2018 22 60 526.6 Scheduled FGD Outage

10/15/2018 23 60 529.6 Scheduled FGD Outage

10/16/2018 00 60 486.8 Scheduled FGD Outage

10/16/2018 01 60 468.8 Scheduled FGD Outage

10/16/2018 02 60 465.2 Scheduled FGD Outage

10/16/2018 03 60 714.2 Scheduled FGD Outage

10/16/2018 04 60 613.5 Scheduled FGD Outage

10/16/2018 05 60 569.9 Scheduled FGD Outage

10/16/2018 06 60 550.9 Scheduled FGD Outage

10/16/2018 07 60 541 Scheduled FGD Outage

10/16/2018 08 60 523.1 Scheduled FGD Outage

10/16/2018 09 60 510.9 Scheduled FGD Outage

10/16/2018 10 60 500.6 Scheduled FGD Outage



Date and Clock Hour Hour

Minutes Online During 

1-Hour Block

SO2 Wet PPM (hourly 

average) Reason For Venting
10/16/2018 11 60 467.7 Scheduled FGD Outage

10/16/2018 12 60 445 Scheduled FGD Outage

10/16/2018 13 60 435.7 Scheduled FGD Outage

10/16/2018 14 60 431.5 Scheduled FGD Outage

10/16/2018 15 60 447.7 Scheduled FGD Outage

10/16/2018 16 60 435.2 Scheduled FGD Outage

10/16/2018 17 60 425.8 Scheduled FGD Outage

10/16/2018 18 60 409.6 Scheduled FGD Outage

10/16/2018 19 60 392.4 Scheduled FGD Outage

10/16/2018 20 60 383.5 Scheduled FGD Outage

10/16/2018 21 60 562.8 Scheduled FGD Outage

10/16/2018 22 60 529.7 Scheduled FGD Outage

10/16/2018 23 60 510.7 Scheduled FGD Outage

10/17/2018 00 60 480.8 Scheduled FGD Outage

10/17/2018 01 60 451.2 Scheduled FGD Outage

10/17/2018 02 60 430.5 Scheduled FGD Outage

10/17/2018 03 57 402.5 Scheduled FGD Outage

10/17/2018 04 60 580.3 Scheduled FGD Outage

10/17/2018 05 6 545.5 Scheduled FGD Outage



EER and Performance Summary Report for ByPass Vent Stack #5 CEMS

SO2 Emission Limits :

323 lb/hr on a 48-hr rolling average basis (when vent stack is open 48 or more hrs continuously)

Date of 

Commencement

Time of 

Commencement

Date of 

Completion

Time of 

Completion

Duration of 

Exceedance 

(days)

Pollutant
Magnitude 

(lb/hr)
Reason/s for the Excess Emissions

Corrective action/s taken, or 

measures taken to minimize 

emissions

Excess 

Emissions 

caused by 

Malfunction

NOTES:

There were no SO2 emission exceedances during the reporting period.

GATEWAY ENERGY & COKE COMPANY, LLC

Reporting Period :  July 2018 - December 2018

Facility ID:  119040ATN

Emission Unit:  ByPass Vent Stack #5

SO2 EMISSION EXCEEDANCES SUMMARY REPORT

Emission Exceedance Summary Page 1 of 3



EER and Performance Summary Report for ByPass Vent Stack #5 CEMS

GATEWAY ENERGY & COKE COMPANY, LLC

SO2 CEMS INSTRUMENT DOWNTIME REPORT

Reporting Period :  July 2018 - December 2018

Date

Time of 

Commence

ment

Duration of 

Downtime 

(hours)

Parameter Reasons for Downtime Nature of system repairs and adjustments

9/17/18 8:16 2.73 SO2 lb/hr Maintenance prior to performing RATA tests Replaced probe filter, o-rings and critical orifices

9/17/18 12:56 0.23 SO2 lb/hr Check calibration of CEMS None

9/17/18 14:35 0.08 SO2 lb/hr Check calibration of CEMS None

NOTES:

1.  Excludes minutes associated with daily calibration check; normally 14 minutes each day

2.  Excludes minutes associated with probe blowback; up to 4 minutes each day

Facility ID:  119040ATN

Emission Unit:  ByPass Vent Stack #5

CEMS Downtime Page 2 of 3



EER and Performance Summary Report for ByPass Vent Stack #5 CEMS

GATEWAY ENERGY & COKE COMPANY, LLC

SO2 CEMS PERFORMANCE SUMMARY REPORT

Reporting Period :  July 2018 - December 2018

Facility ID:  119040ATN

Emission Unit:  ByPass Vent Stack #5

SO2 lb/hr

1. Total clock time in reporting period = 4416

2. Duration (hrs) of bypass venting from Stack 5 = 1164.8

3. CEMS downtime
1
 (hrs) in reporting period due to:

a. Monitor equipment malfunctions =

b. Non-monitor equipment malfunctions =

c. Quality assurance calibration =

d. Other known causes = 3.0

e. Unknown causes =

4. Total CEMS downtime
1
 (hrs)= 3.0

5. Percent Monitor Downtime
1
 = 0.07%

6. Percent Monitor Online
1
 = 99.93%

1
 CEMS downtime only reported during bypass stack #5 venting (i.e stack lid #5 was open)

CEMS Downtime Notes:

1.  Excludes minutes associated with daily calibration check; normally 14 minutes each day

2.  Excludes minutes associated with probe blowback; up to 4 minutes each day

Performance Summary

CEMS Performance Summary Page 3 of 3



233.20 (average of valid data)

Calculation of SO2 Emission Factor for Semi-Annual Period:

Using same equation that is used to calculate SO2 emissions from the main stack CEMs:

Flue Gas Flow Rate: 57,249 scfm, May 2016 HNCC No. 1 Flue Gas Flow Rate Study

SO2 lbs/hr = 133.0 2nd Half 2018 SO2 Emission Factor for Bypass Venting

Date and Clock 

Hour

Minutes Online 

During 1-Hour 

Block

SO2 Wet PPM (hourly 

average) Reason For Venting

07/01/2018 15 5 206.5 Loss of power

07/01/2018 16 1 Invalid - Partially Online

08/06/2018 17 19 Invalid - Maintenance/Calibration

08/30/2018 11 1 Invalid - Partially Online

09/09/2018 10 13 223.3 Loss of power

09/09/2018 11 14 269.8 Loss of power

10/06/2018 13 1 Invalid - Partially Online

11/27/2018 23 9 Invalid - Maintenance/Calibration

11/28/2018 00 1 Invalid - Partially Online

HNCC No. 1 HRSG #5 Bypass Vent Stack CEMs Data

Reporting Period: 2nd Half 2018

Average SO2 Wet PPM for 2nd Half 2018:

SO2 (lbs/hour) = (1.66 x 10-7) X (Standard Cubic Feet per Hour) X Conc (ppm)



254.29 (average of valid data)

Calculation of SO2 Emission Factor for Semi-Annual Period:

Using same equation that is used to calculate SO2 emissions from the main stack CEMs:

Flue Gas Flow Rate: 57,249 scfm, May 2016 HNCC No. 1 Flue Gas Flow Rate Study

SO2 lbs/hr = 145.0 2nd Half 2018 SO2 Emission Factor for Bypass Venting

Date and Clock 

Hour

Minutes Online 

During 1-Hour 

Block

SO2 Wet PPM (hourly 

average) Reason For Venting

07/01/2018 00 60 282 Scheduled FGD/HRSG Maintenance

07/01/2018 01 60 269.2 Scheduled FGD/HRSG Maintenance

07/01/2018 02 60 272.1 Scheduled FGD/HRSG Maintenance

07/01/2018 03 60 258.8 Scheduled FGD/HRSG Maintenance

07/01/2018 04 60 240.7 Scheduled FGD/HRSG Maintenance

07/01/2018 05 60 236.3 Scheduled FGD/HRSG Maintenance

07/01/2018 06 60 239.8 Scheduled FGD/HRSG Maintenance

07/01/2018 07 60 229.1 Scheduled FGD/HRSG Maintenance

07/01/2018 08 60 223.2 Scheduled FGD/HRSG Maintenance

07/01/2018 09 60 373.8 Scheduled FGD/HRSG Maintenance

07/01/2018 10 60 401.2 Scheduled FGD/HRSG Maintenance

07/01/2018 11 60 336.1 Scheduled FGD/HRSG Maintenance

07/01/2018 12 60 317 Scheduled FGD/HRSG Maintenance

07/01/2018 13 60 297.3 Scheduled FGD/HRSG Maintenance

07/01/2018 14 60 287.2 Scheduled FGD/HRSG Maintenance

07/01/2018 15 60 274.8 Scheduled FGD/HRSG Maintenance

07/01/2018 16 60 201.5 Scheduled FGD/HRSG Maintenance

07/01/2018 17 60 409.9 Scheduled FGD/HRSG Maintenance

07/01/2018 18 60 297.5 Scheduled FGD/HRSG Maintenance

07/01/2018 19 60 265.9 Scheduled FGD/HRSG Maintenance

07/01/2018 20 60 308.5 Scheduled FGD/HRSG Maintenance

07/01/2018 21 60 263.3 Scheduled FGD/HRSG Maintenance

07/01/2018 22 60 291.3 Scheduled FGD/HRSG Maintenance

07/01/2018 23 60 242 Scheduled FGD/HRSG Maintenance

07/02/2018 00 60 231.1 Scheduled FGD/HRSG Maintenance

07/02/2018 01 60 220.8 Scheduled FGD/HRSG Maintenance

07/02/2018 02 60 220.6 Scheduled FGD/HRSG Maintenance

07/02/2018 03 60 210 Scheduled FGD/HRSG Maintenance

07/02/2018 04 60 320.9 Scheduled FGD/HRSG Maintenance

07/02/2018 05 60 312 Scheduled FGD/HRSG Maintenance

07/02/2018 06 60 300.6 Scheduled FGD/HRSG Maintenance

07/02/2018 07 60 287.3 Scheduled FGD/HRSG Maintenance

07/02/2018 08 60 272.3 Scheduled FGD/HRSG Maintenance

07/02/2018 09 60 263.1 Scheduled FGD/HRSG Maintenance

07/02/2018 10 60 262.3 Scheduled FGD/HRSG Maintenance

07/02/2018 11 60 259.5 Scheduled FGD/HRSG Maintenance

07/02/2018 12 60 253.3 Scheduled FGD/HRSG Maintenance

07/02/2018 13 60 253.1 Scheduled FGD/HRSG Maintenance

07/02/2018 14 60 250.7 Scheduled FGD/HRSG Maintenance

07/02/2018 15 60 247.8 Scheduled FGD/HRSG Maintenance

07/02/2018 16 60 249.1 Scheduled FGD/HRSG Maintenance

07/02/2018 17 60 239.4 Scheduled FGD/HRSG Maintenance

07/02/2018 18 60 234.1 Scheduled FGD/HRSG Maintenance

07/02/2018 19 60 225.6 Scheduled FGD/HRSG Maintenance

07/02/2018 20 60 231.9 Scheduled FGD/HRSG Maintenance

07/02/2018 21 60 212 Scheduled FGD/HRSG Maintenance

07/02/2018 22 60 205.7 Scheduled FGD/HRSG Maintenance

HNCC No. 2 HRSG #6 Bypass Vent Stack CEMs Data

Reporting Period: 2nd Half 2018

Average SO2 Wet PPM for 2nd Half 2018:

SO2 (lbs/hour) = (1.66 x 10-7) X (Standard Cubic Feet per Hour) X Conc (ppm)



07/02/2018 23 60 262.5 Scheduled FGD/HRSG Maintenance

07/03/2018 00 60 238.8 Scheduled FGD/HRSG Maintenance

07/03/2018 01 60 256.3 Scheduled FGD/HRSG Maintenance

07/03/2018 02 60 243.8 Scheduled FGD/HRSG Maintenance

07/03/2018 03 60 229.4 Scheduled FGD/HRSG Maintenance

07/03/2018 04 60 219.5 Scheduled FGD/HRSG Maintenance

07/03/2018 05 60 216.5 Scheduled FGD/HRSG Maintenance

07/03/2018 06 60 258.2 Scheduled FGD/HRSG Maintenance

07/03/2018 07 60 228.5 Scheduled FGD/HRSG Maintenance

07/03/2018 08 60 298.9 Scheduled FGD/HRSG Maintenance

07/03/2018 09 60 284.4 Scheduled FGD/HRSG Maintenance

07/03/2018 10 60 265 Scheduled FGD/HRSG Maintenance

07/03/2018 11 60 266.5 Scheduled FGD/HRSG Maintenance

07/03/2018 12 60 256.8 Scheduled FGD/HRSG Maintenance

07/03/2018 13 60 231.6 Scheduled FGD/HRSG Maintenance

07/03/2018 14 60 218.8 Scheduled FGD/HRSG Maintenance

07/03/2018 15 60 218.3 Scheduled FGD/HRSG Maintenance

07/03/2018 16 60 216.5 Scheduled FGD/HRSG Maintenance

07/03/2018 17 60 213.5 Scheduled FGD/HRSG Maintenance

07/03/2018 18 60 207.8 Scheduled FGD/HRSG Maintenance

07/03/2018 19 60 217.8 Scheduled FGD/HRSG Maintenance

07/03/2018 20 60 208.9 Scheduled FGD/HRSG Maintenance

07/03/2018 21 60 202.1 Scheduled FGD/HRSG Maintenance

07/03/2018 22 60 197.9 Scheduled FGD/HRSG Maintenance

07/03/2018 23 60 243 Scheduled FGD/HRSG Maintenance

07/04/2018 00 60 260.7 Scheduled FGD/HRSG Maintenance

07/04/2018 01 60 239.8 Scheduled FGD/HRSG Maintenance

07/04/2018 02 60 221.2 Scheduled FGD/HRSG Maintenance

07/04/2018 03 60 205.2 Scheduled FGD/HRSG Maintenance

07/04/2018 04 60 351.4 Scheduled FGD/HRSG Maintenance

07/04/2018 05 60 395.2 Scheduled FGD/HRSG Maintenance

07/04/2018 06 60 358.4 Scheduled FGD/HRSG Maintenance

07/04/2018 07 60 323.8 Scheduled FGD/HRSG Maintenance

07/04/2018 08 60 304.2 Scheduled FGD/HRSG Maintenance

07/04/2018 09 60 292 Scheduled FGD/HRSG Maintenance

07/04/2018 10 60 278.9 Scheduled FGD/HRSG Maintenance

07/04/2018 11 60 270.5 Scheduled FGD/HRSG Maintenance

07/04/2018 12 60 263.1 Scheduled FGD/HRSG Maintenance

07/04/2018 13 60 262 Scheduled FGD/HRSG Maintenance

07/04/2018 14 60 250.9 Scheduled FGD/HRSG Maintenance

07/04/2018 15 60 246 Scheduled FGD/HRSG Maintenance

07/04/2018 16 60 240.7 Scheduled FGD/HRSG Maintenance

07/04/2018 17 60 232.1 Scheduled FGD/HRSG Maintenance

07/04/2018 18 60 224.3 Scheduled FGD/HRSG Maintenance

07/04/2018 19 60 216.4 Scheduled FGD/HRSG Maintenance

07/04/2018 20 60 221 Scheduled FGD/HRSG Maintenance

07/04/2018 21 60 209 Scheduled FGD/HRSG Maintenance

07/04/2018 22 60 205.3 Scheduled FGD/HRSG Maintenance

07/04/2018 23 60 298.4 Scheduled FGD/HRSG Maintenance

07/05/2018 00 60 264.8 Scheduled FGD/HRSG Maintenance

07/05/2018 01 60 250.4 Scheduled FGD/HRSG Maintenance

07/05/2018 02 60 233.7 Scheduled FGD/HRSG Maintenance

07/05/2018 03 60 222.9 Scheduled FGD/HRSG Maintenance

07/05/2018 04 60 217.1 Scheduled FGD/HRSG Maintenance

07/05/2018 05 60 198.9 Scheduled FGD/HRSG Maintenance

07/05/2018 06 60 201 Scheduled FGD/HRSG Maintenance

07/05/2018 07 60 226.3 Scheduled FGD/HRSG Maintenance

07/05/2018 08 60 286.3 Scheduled FGD/HRSG Maintenance

07/05/2018 09 60 280.5 Scheduled FGD/HRSG Maintenance

07/05/2018 10 60 265.4 Scheduled FGD/HRSG Maintenance

07/05/2018 11 60 270 Scheduled FGD/HRSG Maintenance

07/05/2018 12 60 271.5 Scheduled FGD/HRSG Maintenance

07/05/2018 13 60 263.7 Scheduled FGD/HRSG Maintenance

07/05/2018 14 60 255.9 Scheduled FGD/HRSG Maintenance

07/05/2018 15 60 251.1 Scheduled FGD/HRSG Maintenance

07/05/2018 16 60 243.6 Scheduled FGD/HRSG Maintenance

07/05/2018 17 60 238.6 Scheduled FGD/HRSG Maintenance

07/05/2018 18 60 228.9 Scheduled FGD/HRSG Maintenance

07/05/2018 19 60 223.4 Scheduled FGD/HRSG Maintenance

07/05/2018 20 60 216.5 Scheduled FGD/HRSG Maintenance



07/05/2018 21 60 206.4 Scheduled FGD/HRSG Maintenance

07/05/2018 22 60 188.9 Scheduled FGD/HRSG Maintenance

07/05/2018 23 60 200.2 Scheduled FGD/HRSG Maintenance

07/06/2018 00 60 244.4 Scheduled FGD/HRSG Maintenance

07/06/2018 01 60 209 Scheduled FGD/HRSG Maintenance

07/06/2018 02 60 220.9 Scheduled FGD/HRSG Maintenance

07/06/2018 03 60 220.6 Scheduled FGD/HRSG Maintenance

07/06/2018 04 60 383.6 Scheduled FGD/HRSG Maintenance

07/06/2018 05 60 323.7 Scheduled FGD/HRSG Maintenance

07/06/2018 06 60 291.5 Scheduled FGD/HRSG Maintenance

07/06/2018 07 60 275.8 Scheduled FGD/HRSG Maintenance

07/06/2018 08 60 270 Scheduled FGD/HRSG Maintenance

07/06/2018 09 60 256 Scheduled FGD/HRSG Maintenance

07/06/2018 10 60 253.2 Scheduled FGD/HRSG Maintenance

07/06/2018 11 60 261.9 Scheduled FGD/HRSG Maintenance

07/06/2018 12 60 247.3 Scheduled FGD/HRSG Maintenance

07/06/2018 13 60 238.4 Scheduled FGD/HRSG Maintenance

07/06/2018 14 60 240.2 Scheduled FGD/HRSG Maintenance

07/06/2018 15 60 254.7 Scheduled FGD/HRSG Maintenance

07/06/2018 16 60 230.6 Scheduled FGD/HRSG Maintenance

07/06/2018 17 60 218.8 Scheduled FGD/HRSG Maintenance

07/06/2018 18 60 213.3 Scheduled FGD/HRSG Maintenance

07/06/2018 19 60 241.6 Scheduled FGD/HRSG Maintenance

07/06/2018 20 60 282.9 Scheduled FGD/HRSG Maintenance

07/06/2018 21 60 264.9 Scheduled FGD/HRSG Maintenance

07/06/2018 22 60 254.3 Scheduled FGD/HRSG Maintenance

07/06/2018 23 60 280.8 Scheduled FGD/HRSG Maintenance

07/07/2018 00 60 241 Scheduled FGD/HRSG Maintenance

07/07/2018 01 60 219.9 Scheduled FGD/HRSG Maintenance

07/07/2018 02 60 216.8 Scheduled FGD/HRSG Maintenance

07/07/2018 03 60 233.4 Scheduled FGD/HRSG Maintenance

07/07/2018 04 60 219.9 Scheduled FGD/HRSG Maintenance

07/07/2018 05 60 347.8 Scheduled FGD/HRSG Maintenance

07/07/2018 06 60 396.6 Scheduled FGD/HRSG Maintenance

07/07/2018 07 60 344.3 Scheduled FGD/HRSG Maintenance

07/07/2018 08 60 365 Scheduled FGD/HRSG Maintenance

07/07/2018 09 60 363 Scheduled FGD/HRSG Maintenance

07/07/2018 10 60 230.7 Scheduled FGD/HRSG Maintenance

07/07/2018 11 60 256.9 Scheduled FGD/HRSG Maintenance

07/07/2018 12 60 238 Scheduled FGD/HRSG Maintenance

07/07/2018 13 60 237 Scheduled FGD/HRSG Maintenance

07/07/2018 14 60 228 Scheduled FGD/HRSG Maintenance

07/07/2018 15 33 194.5 Scheduled FGD/HRSG Maintenance

07/10/2018 11 12 234.6 ID Fan Trip

07/10/2018 12 60 226.1 ID Fan Trip

07/10/2018 13 26 176.7 ID Fan Trip

08/01/2018 11 1 Invalid - Partially Online

08/30/2018 11 1 Invalid - Partially Online

09/21/2018 15 11 Invalid - Maintenance/Calibration

09/23/2018 06 2 Invalid - Partially Online

09/23/2018 07 3 101.9 Loss of Draft

09/23/2018 08 3 Invalid - Maintenance/Calibration

09/24/2018 01 2 Invalid - Partially Online

09/28/2018 11 1 Invalid - Partially Online

10/01/2018 19 11 Invalid - Maintenance/Calibration

10/15/2018 02 6 Invalid - Maintenance/Calibration

10/15/2018 06 24 242.2 Tube Leak

10/29/2018 12 1 Invalid - Partially Online

11/27/2018 11 1 Invalid - Partially Online

12/17/2018 18 3 189.6 Tube Leak

12/17/2018 19 7 225.3 Tube Leak

12/28/2018 11 1 Invalid - Partially Online
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BYPASS VENT STACK 5
3rd Quarter of 2018

EXCESS EMISSIONS AND MONITORING SYSTEM PERFORMANCE REPORT



EER and Performance Summary Report for Bypass Vent Stack 5 CEMS

SO2 Emission Limits :

420 lb/hr on a 3-hr block average basis

323 lb/hr on a 48-hr rolling average basis

Date/Time of

Commencement

Date/Time of

Completion

Duration of

Exceedance

(hours)

Pollutant
Magnitude

(lb/hr)
Reason/s for the Excess Emissions

Corrective action/s taken, or measures

taken to minimize emissions

No emission exceedances in this reporting period

Emissions Unit ID:  P901

Emissions Unit:  Bypass Vent Stack 5

EMISSION EXCEEDANCES SUMMARY REPORT
HAVERHILL COKE COMPANY, OH

Reporting Period:  3rd Quarter of 2018

Facility ID:  0773000182

Emission Exceedance Summary Page 2 of 4



EER and Performance Summary Report for Bypass Vent Stack 5 CEMS

CEMS PERFORMANCE SUMMARY REPORT
HAVERHILL COKE COMPANY, OH

Reporting Period:  3rd Quarter of 2018

Facility ID:  0773000182

Emissions Unit ID:  P901

Emissions Unit:  Bypass Vent Stack 5

SO2 lb/hr

1. Total clock time in reporting period= 2,208 hr

2. Duration of bypass venting from Stack 5 = 0.95 hr

3. CEMS downtime
1
 in reporting period due to:

a. Monitor equipment malfunctions = 0.00 hr

b. Non-monitor equipment malfunctions = 0.00 hr

c. Quality assurance calibration = 0.43 hr

d. Other known causes = 0.00 hr

e. Unknown causes = 0.00 hr

4. Total CEMS downtime
1
 = 0.43 hr

5. Percent Monitor Downtime
1
 = 45.6%

6. Percent Monitor Online
1
 = 54.4%

7. Percent Monitor Downtime
1
 (excluding QA calibration) = 0.0%

8. Percent Monitor Online
1
 (excluding QA calibration) = 100.0%

1
 CEMS downtime only reported during bypass stack 5 venting (i.e stack lid was open)

Performance Summary

CEMS Performance Summary Page 3 of 4



EER and Performance Summary Report for Bypass Vent Stack 5 CEMS

CEMS INSTRUMENT DOWNTIME REPORT
HAVERHILL COKE COMPANY, OH

Reporting Period:  3rd Quarter of 2018

Date
Time of

Commencement

Duration of

Downtime

(hours)

Parameter Reasons for Downtime Nature of system repairs and adjustments

0.43 SO2 lb/hr Quality assurance calibration
Calibration checks while the bypass stack 5 lid was

open

0.00 SO2 lb/hr Other known causes
Probe blowbacks while the bypass stack 5 lid was

open

Total 0.43

Facility ID:  0773000182

Emissions Unit ID:  P901

Emissions Unit:  Bypass Vent Stack 5

Entire reporting period while

bypass stack 5 lid was open

Entire reporting period while

bypass stack 5 lid was open

CEMS Downtime Page 4 of 4



BYPASS VENT STACK 5
4th Quarter of 2018

EXCESS EMISSIONS AND MONITORING SYSTEM PERFORMANCE REPORT



EER and Performance Summary Report for Bypass Vent Stack 5 CEMS

SO2 Emission Limits :

420 lb/hr on a 3-hr block average basis

323 lb/hr on a 48-hr rolling average basis

Date/Time of

Commencement

Date/Time of

Completion

Duration of

Exceedance

(hours)

Pollutant
Magnitude

(lb/hr)
Reason/s for the Excess Emissions

Corrective action/s taken, or measures

taken to minimize emissions

No emission exceedances in this reporting period

Emissions Unit ID:  P901

Emissions Unit:  Bypass Vent Stack 5

EMISSION EXCEEDANCES SUMMARY REPORT
HAVERHILL COKE COMPANY, OH

Reporting Period:  4th Quarter of 2018

Facility ID:  0773000182

Emission Exceedance Summary Page 2 of 4



EER and Performance Summary Report for Bypass Vent Stack 5 CEMS

CEMS PERFORMANCE SUMMARY REPORT
HAVERHILL COKE COMPANY, OH

Reporting Period:  4th Quarter of 2018

Facility ID:  0773000182

Emissions Unit ID:  P901

Emissions Unit:  Bypass Vent Stack 5

SO2 lb/hr

1. Total clock time in reporting period= 2,208 hr

2. Duration of bypass venting from Stack 5 = 0.18 hr

3. CEMS downtime
1
 in reporting period due to:

a. Monitor equipment malfunctions = 0.00 hr

b. Non-monitor equipment malfunctions = 0.00 hr

c. Quality assurance calibration = 0.05 hr

d. Other known causes = 0.00 hr

e. Unknown causes = 0.00 hr

4. Total CEMS downtime
1
 = 0.05 hr

5. Percent Monitor Downtime
1
 = 27.3%

6. Percent Monitor Online
1
 = 72.7%

7. Percent Monitor Downtime
1
 (excluding QA calibration) = 0.0%

8. Percent Monitor Online
1
 (excluding QA calibration) = 100.0%

1
 CEMS downtime only reported during bypass stack 5 venting (i.e stack lid was open)

Performance Summary

CEMS Performance Summary Page 3 of 4



EER and Performance Summary Report for Bypass Vent Stack 5 CEMS

CEMS INSTRUMENT DOWNTIME REPORT
HAVERHILL COKE COMPANY, OH

Reporting Period:  4th Quarter of 2018

Date
Time of

Commencement

Duration of

Downtime

(hours)

Parameter Reasons for Downtime Nature of system repairs and adjustments

0.05 SO2 lb/hr Quality assurance calibration
Calibration checks while the bypass stack 5 lid was

open

0.00 SO2 lb/hr Other known causes
Probe blowbacks while the bypass stack 5 lid was

open

Total 0.05

Facility ID:  0773000182

Emissions Unit ID:  P901

Emissions Unit:  Bypass Vent Stack 5

Entire reporting period while

bypass stack 5 lid was open

Entire reporting period while

bypass stack 5 lid was open

CEMS Downtime Page 4 of 4



BYPASS VENT STACK 6
3rd Quarter of 2018

EXCESS EMISSIONS AND MONITORING SYSTEM PERFORMANCE REPORT



EER and Performance Summary Report for Bypass Vent Stack 6 CEMS

SO2 Emission Limits :

420 lb/hr on a 3-hr block average basis

323 lb/hr on a 48-hr rolling average basis

Date/Time of

Commencement

Date/Time of

Completion

Duration of

Exceedance

(hours)

Pollutant
Magnitude

(lb/hr)
Reason/s for the Excess Emissions

Corrective action/s taken, or measures

taken to minimize emissions

No emission exceedances in this reporting period

Emissions Unit ID:  P902

Emissions Unit:  Bypass Vent Stack 6

EMISSION EXCEEDANCES SUMMARY REPORT
HAVERHILL COKE COMPANY, OH

Reporting Period:  3rd Quarter of 2018

Facility ID:  0773000182

Emission Exceedance Summary Page 2 of 4



EER and Performance Summary Report for Bypass Vent Stack 6 CEMS

CEMS PERFORMANCE SUMMARY REPORT
HAVERHILL COKE COMPANY, OH

Reporting Period:  3rd Quarter of 2018

Facility ID:  0773000182

Emissions Unit ID:  P902

Emissions Unit:  Bypass Vent Stack 6

SO2 lb/hr

1. Total clock time in reporting period= 2,208 hr

2. Duration of bypass venting from Stack 6 = 162.70 hr

3. CEMS downtime
1
 in reporting period due to:

a. Monitor equipment malfunctions = 0.00 hr

b. Non-monitor equipment malfunctions = 0.00 hr

c. Quality assurance calibration = 2.48 hr

d. Other known causes = 0.83 hr

e. Unknown causes = 0.00 hr

4. Total CEMS downtime
1
 = 3.32 hr

5. Percent Monitor Downtime
1
 = 2.0%

6. Percent Monitor Online
1
 = 98.0%

7. Percent Monitor Downtime
1
 (excluding QA calibration) = 0.5%

8. Percent Monitor Online
1
 (excluding QA calibration) = 99.5%

1
 CEMS downtime only reported during bypass stack 6 venting (i.e stack lid was open)

Performance Summary

CEMS Performance Summary Page 3 of 4



EER and Performance Summary Report for Bypass Vent Stack 6 CEMS

CEMS INSTRUMENT DOWNTIME REPORT
HAVERHILL COKE COMPANY, OH

Reporting Period:  3rd Quarter of 2018

Date
Time of

Commencement

Duration of

Downtime

(hours)

Parameter Reasons for Downtime Nature of system repairs and adjustments

2.48 SO2 lb/hr Quality assurance calibration
Calibration checks while the bypass Stack 6 lid was

open

0.50 SO2 lb/hr Other known causes
Probe blowbacks while the bypass Stack 6 lid was

open

07/01/18 17:27 0.28 SO2 lb/hr Other known causes Loss of stack lid status signal

09/23/18 6:41 0.02 SO2 lb/hr Other known causes Partial minute data during loss of draft

09/23/18 7:22 0.02 SO2 lb/hr Other known causes Partial minute data during loss of draft

09/23/18 8:12 0.02 SO2 lb/hr Other known causes Partial minute data during loss of draft

Total 3.32

Facility ID:  0773000182

Emissions Unit ID:  P902

Emissions Unit:  Bypass Vent Stack 6

Entire reporting period while

bypass Stack 6 lid was open

Entire reporting period while

bypass Stack 6 lid was open

CEMS Downtime Page 4 of 4



BYPASS VENT STACK 6
4th Quarter of 2018

EXCESS EMISSIONS AND MONITORING SYSTEM PERFORMANCE REPORT



EER and Performance Summary Report for Bypass Vent Stack 6 CEMS

SO2 Emission Limits :

420 lb/hr on a 3-hr block average basis

323 lb/hr on a 48-hr rolling average basis

Date/Time of

Commencement

Date/Time of

Completion

Duration of

Exceedance

(hours)

Pollutant
Magnitude

(lb/hr)
Reason/s for the Excess Emissions

Corrective action/s taken, or measures

taken to minimize emissions

No emission exceedances in this reporting period

Emissions Unit ID:  P902

Emissions Unit:  Bypass Vent Stack 6

EMISSION EXCEEDANCES SUMMARY REPORT
HAVERHILL COKE COMPANY, OH

Reporting Period:  4th Quarter of 2018

Facility ID:  0773000182

Emission Exceedance Summary Page 2 of 4



EER and Performance Summary Report for Bypass Vent Stack 6 CEMS

CEMS PERFORMANCE SUMMARY REPORT
HAVERHILL COKE COMPANY, OH

Reporting Period:  4th Quarter of 2018

Facility ID:  0773000182

Emissions Unit ID:  P902

Emissions Unit:  Bypass Vent Stack 6

SO2 lb/hr

1. Total clock time in reporting period= 2,208 hr

2. Duration of bypass venting from Stack 6 = 0.82 hr

3. CEMS downtime
1
 in reporting period due to:

a. Monitor equipment malfunctions = 0.00 hr

b. Non-monitor equipment malfunctions = 0.00 hr

c. Quality assurance calibration = 0.33 hr

d. Other known causes = 0.03 hr

e. Unknown causes = 0.00 hr

4. Total CEMS downtime
1
 = 0.37 hr

5. Percent Monitor Downtime
1
 = 44.9%

6. Percent Monitor Online
1
 = 55.1%

7. Percent Monitor Downtime
1
 (excluding QA calibration) = 4.1%

8. Percent Monitor Online
1
 (excluding QA calibration) = 95.9%

1
 CEMS downtime only reported during bypass stack 6 venting (i.e stack lid was open)

Performance Summary
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EER and Performance Summary Report for Bypass Vent Stack 6 CEMS

CEMS INSTRUMENT DOWNTIME REPORT
HAVERHILL COKE COMPANY, OH

Reporting Period:  4th Quarter of 2018

Date
Time of

Commencement

Duration of

Downtime

(hours)

Parameter Reasons for Downtime Nature of system repairs and adjustments

0.33 SO2 lb/hr Quality assurance calibration
Calibration checks while the bypass Stack 6 lid was

open

0.02 SO2 lb/hr Other known causes
Probe blowbacks while the bypass Stack 6 lid was

open

10/29/18 12:03 0.02 SO2 lb/hr Other known causes Partial minute data during stack lid exercise

Total 0.37

Facility ID:  0773000182

Emissions Unit ID:  P902

Emissions Unit:  Bypass Vent Stack 6

Entire reporting period while

bypass Stack 6 lid was open

Entire reporting period while

bypass Stack 6 lid was open
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QUARTERLY QA/QC ASSESSMENTS



NoAborted?:
PassTest Result:

1000.000Instrument Span:

Time CEMS Value Audit Value Difference
% of Audit 

Value

Low-Level

09/12/18 17:35 250.000 249.400 0.600 0.2

09/12/18 17:46 253.800 249.400 4.400 1.8

09/12/18 17:57 254.200 249.400 4.800 1.9

252.667

249.400

CEMS Mean (Cm):

0

Accuracy (A) in %: 1.3

APS Indicator:

Audit Mean (Ca):

Mean Difference: 3.3

Cylinder #: CC51164
Cylinder Exp. Date:06/09/2023

Time CEMS Value Audit Value Difference
% of Audit 

Value

Mid-Level

09/12/18 17:40 581.600 569.400 12.200 2.1

09/12/18 17:51 582.500 569.400 13.100 2.3

09/12/18 18:02 581.400 569.400 12.000 2.1

581.833

569.400

CEMS Mean (Cm):

0

Accuracy (A) in %: 2.2

APS Indicator:

Audit Mean (Ca):

Mean Difference: 12.4

Cylinder #: CC50199
Cylinder Exp. Date:03/27/2023

Parameter: SO2ADJ
Test Date/Time: 09/12/18 18:02Source: UNIT3

1 of 1Report Generated: 09/28/18 09:27 Report Version 3.1.0820 HHO-CEMS\reportuser

Cylinder Gas Audit
Plant: Haverhill North Coke Company

Report Period: 07/01/2018 00:00 Through 09/28/2018 23:59



NoAborted?:
PassTest Result:

1000.000Instrument Span:

Time CEMS Value Audit Value Difference
% of Audit 

Value

Low-Level

11/28/18 16:12 242.900 249.400 -6.500 -2.6

11/28/18 16:23 242.900 249.400 -6.500 -2.6

11/28/18 16:34 242.200 249.400 -7.200 -2.9

242.667

249.400

CEMS Mean (Cm):

0

Accuracy (A) in %: -2.7

APS Indicator:

Audit Mean (Ca):

Mean Difference: -6.7

Cylinder #: CC51164
Cylinder Exp. Date:06/09/2023

Time CEMS Value Audit Value Difference
% of Audit 

Value

Mid-Level

11/28/18 16:17 564.200 569.400 -5.200 -0.9

11/28/18 16:28 563.300 569.400 -6.100 -1.1

11/28/18 16:39 561.300 569.400 -8.100 -1.4

562.933

569.400

CEMS Mean (Cm):

0

Accuracy (A) in %: -1.1

APS Indicator:

Audit Mean (Ca):

Mean Difference: -6.5

Cylinder #: CC50199
Cylinder Exp. Date:03/27/2023

Parameter: SO2ADJ
Test Date/Time: 11/28/18 16:39Source: UNIT3

1 of 1Report Generated: 12/04/18 14:36 Report Version 3.1.0820 HHO-CEMS\reportuser

Cylinder Gas Audit
Plant: Haverhill North Coke Company

Report Period: 10/01/2018 00:00 Through 12/04/2018 23:59



NoAborted?:
PassTest Result:

1000.000Instrument Span:

Time CEMS Value Audit Value Difference
% of Audit 

Value

Low-Level

09/12/18 18:16 253.300 254.600 -1.300 -0.5

09/12/18 18:27 252.800 254.600 -1.800 -0.7

09/12/18 18:38 252.400 254.600 -2.200 -0.9

252.833

254.600

CEMS Mean (Cm):

0

Accuracy (A) in %: -0.7

APS Indicator:

Audit Mean (Ca):

Mean Difference: -1.8

Cylinder #: CC259124
Cylinder Exp. Date:10/26/2020

Time CEMS Value Audit Value Difference
% of Audit 

Value

Mid-Level

09/12/18 18:21 553.000 553.800 -0.800 -0.1

09/12/18 18:32 551.500 553.800 -2.300 -0.4

09/12/18 18:43 536.700 553.800 -17.100 -3.1

547.067

553.800

CEMS Mean (Cm):

0

Accuracy (A) in %: -1.2

APS Indicator:

Audit Mean (Ca):

Mean Difference: -6.7

Cylinder #: SG9182072BAL
Cylinder Exp. Date:06/08/2023

Parameter: SO2ADJ
Test Date/Time: 09/12/18 18:43Source: UNIT4

1 of 1Report Generated: 09/28/18 09:27 Report Version 3.1.0820 HHO-CEMS\reportuser

Cylinder Gas Audit
Plant: Haverhill North Coke Company

Report Period: 07/01/2018 00:00 Through 09/28/2018 23:59



NoAborted?:
PassTest Result:

1000.000Instrument Span:

Time CEMS Value Audit Value Difference
% of Audit 

Value

Low-Level

11/28/18 17:09 258.800 254.600 4.200 1.6

11/28/18 17:20 256.700 254.600 2.100 0.8

11/28/18 17:31 254.900 254.600 0.300 0.1

256.800

254.600

CEMS Mean (Cm):

0

Accuracy (A) in %: 0.9

APS Indicator:

Audit Mean (Ca):

Mean Difference: 2.2

Cylinder #: CC259124
Cylinder Exp. Date:10/26/2020

Time CEMS Value Audit Value Difference
% of Audit 

Value

Mid-Level

11/28/18 17:14 565.700 555.000 10.700 1.9

11/28/18 17:25 560.700 555.000 5.700 1.0

11/28/18 17:36 556.700 555.000 1.700 0.3

561.033

555.000

CEMS Mean (Cm):

0

Accuracy (A) in %: 1.1

APS Indicator:

Audit Mean (Ca):

Mean Difference: 6.0

Cylinder #: SG9182072BAL
Cylinder Exp. Date:06/08/2023

Parameter: SO2ADJ
Test Date/Time: 11/28/18 17:36Source: UNIT4

1 of 1Report Generated: 12/04/18 14:36 Report Version 3.1.0820 HHO-CEMS\reportuser

Cylinder Gas Audit
Plant: Haverhill North Coke Company

Report Period: 10/01/2018 00:00 Through 12/04/2018 23:59
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